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Foreword

Countries of mainland Southeast Asia–Cambodia, Lao
PDR, Thailand, and Viet Nam–have one of the most
diverse biotic and cultural environments in the world
today. They provide habitat to exotic species of endemic
plants and animal life. Having rich aspirations, these coun-
tries are at varying stages of development. They have
significant resource endowments, stable political
economy, and  cordial relationships with neighbors. In
the past, rapid economic changes and social conflicts have
adversely impacted the region’s natural resources. In its
assistance program, ADB is keen to identify the key envi-
ronmental issues in each of the countries and determine
how best the donors could assist priority environmental
issues.

In addressing this challenge, ADB’s Programs
Department (West) undertook baseline studies on the state
of the environment in Cambodia, Lao PDR, Thailand,
and Viet Nam with the assistance of environment agen-
cies of these countries. The country environment reviews
(CENRs) are primarily intended for internal use in
addressing environmental issues during preparation of
operational programs and policies. They are also useful
for development practitioners. In this technical

monograph, the CENRs of these four countries are
brought together in an attempt to build a subregional
environment perspective.

The study provides an overview of environmental
issues with a view to enhancing sustainability through
improved resource management. The report includes
information on issues pertaining to forest and policy
issues, biodiversity and protected parks, water resources,
coastal and marine resource management, urban and
industrial pollution, and energy use. Policy and institu-
tional framework in each of the countries are described,
along with the actions needed for their resolution.
The Appendix summarizes the key issues and the
required investment and technical assistance for each
country.

We thank governments, officials, policymakers,
scholars and researchers, NGOs, civil society, and
donors in each of the four countries for promoting
environmental protection and sustainable use of natural
resources. I also take the opportunity to thank the
Operations and Policy Coordination Unit of Programs
Department (West) for its initiative in mainstreaming
environmental issues in ADB’s operations in Region West.

YOSHIHIRO IWASAKI

Director
Programs West Department
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CHAPTER 1

Introduction

ENVIRONMENTS IN TRANSITION—Cambodia,
Lao People’s Democratic Republic, Thailand,
and Viet Nam—was prepared to provide a
perspective on environment and natural
resource management issues confronting coun-

tries along the Mekong River and to recommend a set of
approaches to address these issues. The report is based
on national baseline studies—Country Environment
Reviews (CENRs) undertaken by Asian Development
Bank (ADB). Governments in the region, policymakers and
development practitioners may find the report, in whole or
in parts, useful. The objectives  of the CENRs were to assess
the trends and impacts of environmental problems in these
countries and to provide a strategic framework for improv-
ing national environmental management within the context
of their development priorities.

The report is aimed primarily at enhancing the
sustainability of their environments through improved
resource management and focuses on issues pertaining
to forest and policy issues; biodiversity and protected
parks; water resources; coastal and marine resources man-
agement; urban and industrial pollution and energy use.

ENVIRONMENTS IN TRANSITION is organized in four
chapters. Chapter 1 provides an overview of the basic
characteristics of the four countries. Chapter 2 ana-
lyzes and describes the extent of environmental stress
and emerging problems. Chapter 3 provides the policy
and institutional framework for improvements and
interventions. Chapter 4 summarizes the environmen-
tal action and priority needs for their resolution and it
also sets out a strategic framework and recommenda-
tions for addressing the key issues identified in each
country. The recommendation for priority environ-
mental program and policy initiatives are summarized
under four sets of matrices for each country and are

illustrated in the Appendix. Each of these action plans
constitutes the development framework for the major
environmental subsector and presents opportunities for
development assistance.

Cambodia, Lao PDR, Thailand, and Viet Nam—
countries of mainland Southeast Asia—not only share
common borders, but also resources and environmental
impacts varying in intensity and magnitude. These coun-
tries play hosts and are repositories of the earth’s dimin-
ishing habitats, now under threat. The Mekong Basin
has arguably the most diverse biotic and cultural land-
scape in the world today. The residual impacts of the
Indochina conflict coupled with the extraordinary pace
at which economic development has been taking place
over the last decade has meant that the contradiction
between economic growth and environmental protection,
and between winners and losers on both sides of the equa-
tion, are exposed to an extraordinary and volatile degree
(Bryant and Parnwell 1996). These countries while
sharing a number of attributes, represent a diversity of
aspirations, stages of development, resource endowments,
political economy, and bilateral relationships with their
neighbors. Fundamental political and economic changes
taking place in each country have brought adverse
environmental impacts to the region’s shared resources.

Economic growth as a national goal with minimal
environmental considerations, has been pursued aggres-
sively by national leaders, seeking to replicate east Asian
patterns of growth and industrialization (Hirsch 1998).
Such a path has led to serious environmental consequences
in these countries: widespread deforestation, pollution of
waterbodies, degradation and indiscriminate conversion
of agricultural lands, poor air quality in the urban areas,
declining fish and wildlife population in the hinterlands,
and dislocation of populations.

Introduction



2 Environments in Transition

Table 1: Population Growth in Mainland Southeast Asia (‘000)

% % % % %
Annual Annual Annual Annual Annual

Country 1980 Growth 1985 Growth 1990 Growth 1995 Growth 2002 Growth 2005

Cambodia 6,500 2.26 7,330 2.89 8.570 2.43 9,756 2.06 10,879 1.70 11,890
Lao PDR 3,200 2.32 3,620 2.76 4,200 2.40 4,774 2.64 5,500 2.51 6,290
Thailand 46,720 1.88 51,580 1.60 56,080 1.45 60,460 1.27 64,543 1.13 68,422
Viet Nam 53,720 2.05 59,870 1.92 66,233 2.13 74,104 1.93 82,014 1.73 89,784
MSEA Region 110,140 2.00 122,400 1.88 135,083 1.88 149,099 1.70 162,936 1.53 176,386

Source: World Bank 1997.

The Mekong River is the defining element and its
basin has long been one of the world’s great food sources.
Some 80 percent of the basin’s population of 60 million
people are engaged in agriculture and depend directly on
the natural resources base for their livelihood and well-
being. The lives of perhaps 300 million people in south-
east Asia and southwest People’s Republic of China
(PRC) depend on its production.

Stakeholders promoting economic growth are cog-
nizant of the social, environmental, and economic impli-
cations of the subregion. Riparian nations, donor
governments, and multilateral organizations that
support development in the basin attach environmental
management requirements to the projects they fund, in
order to ensure sustainable development. However, the
benefits and costs of development are spread unevenly,
for a number of reasons: (i) unequal levels of develop-
ment; (ii) unequal social structures within the countries;
(iii) social, spatial, temporal, and environmental exter-
nalities; and (iv) development that puts economic growth
before equity and sustainability. As this report shows, a
key feature compounding the problem is that environ-
mental management institutions in the riparian countries
are behest with incomplete policy and regulatory frame-
work, limited technical capacity, and issues related to en-
vironment governance.

The interplay of population and economic growth
on the environment is clearly evident. Table 1 illustrates
the projected population growth in the countries of main-
land Southeast Asia. Once richly endowed, they have in
varying degrees undergone natural resource degradation
and depletion, which parallels approximately each
country’s population size and level of their economic
development. At one end of the spectrum is Viet Nam,
whose high population growth has contributed largely to
the depletion of the country’s valuable forests despite an
economy only beginning to rise from the ruins of war. In
Thailand where population densities are moderate but
has had impressive economic growth, much of the

resource degradation has been the result of the lack of
appropriate policies to hold unbridled economic devel-
opment. On the other end of the spectrum, Lao PDR
and Cambodia with low population densities provide
examples of resource degradation to a lesser extent, but
also encumbered by weak policies and institutions.

Many of the inequities and dilemmas spawned by
economic growth are not issues of competition among
different social actors over resources. In many cases,
these disputes arise over the unintended consequences of
resource use and encroachment, the “side-effect” of
extractive or infrastructure development. Fish migrations
upset by the construction of dams, downstream river sedi-
mentation, siltation or flooding caused by logging
activities, air pollution from thermal power, industrial
emissions and effluent discharge and their impact on
nearby communities— are examples of “externalities”
whose costs have been borne by individuals and communi-
ties other than those reaping the benefits (Hirsch 1998).

Although environmental and resource management
is largely the reserve of nation states, the four countries
are also subject to globalization forces that are changing
the nature of environmental management. On one hand,
the most significant impact is limiting the unilateral
policy-making capability of nation states by market and
political pressures to maintain or gain competitiveness.
On the other, globalization and the internet are emerg-
ing as key instruments in information diffusion and coa-
lescing the international and national civil societies to
environmental sustainability.

As the most commonly recognized forum of envi-
ronmental advocacy and action, nongovernment organi-
zations (NGOs) play a role in curbing the tendency for
unrestrained exploitation of resources. Several modes of
NGOs operate in these countries and provide this stew-
ardship role: some are mainstream organizations imple-
menting large-scale projects and involved primarily with
wildlife conservation such as World Wide Fund for
Nature (WWF); others are alternative community-based
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organizations working along the areas of community for-
estry. In Thailand, NGOs have mushroomed to become
the environment’s strongest advocates. In Cambodia the
major involvement by NGOs in the 1990s has comple-
mented and in many cases guided the directions for
activities of development agencies. While NGOs in the Lao
PDR and Viet Nam are in their nascent stage, international
NGOs are active and vocal in their concern over ecological
and social dislocations caused by dams and large infrastruc-
ture projects.

Except for Thailand, the media in all three countries
are in their fledgling stage. They nevertheless play a
catalyst role. The press in Thailand has been influential in
focusing on environmental issues and lending weight to
major campaigns, a reflection of the high level of awareness
in the country (Hirsch 1998).

Environmental institutions have grown with the bu-
reaucracy, largely encouraged by donor incentives. In all
four countries the institutions are being decentralized with
functions and responsibilities transferred to provincial
environment agencies. However, unclear delineation of
responsibilities between new or newly expanded environ-
mental ministries and traditional resource-based depart-
ments of government such as agriculture and fisheries,
has discouraged efficient environment management. A
weak tax base, an overstaffed and underpaid civil service,
and lack of technical training and expertise in govern-
ment line agencies have collectively hindered economic
development from being tempered by environmental
responsibility, and ramifications of this are emerging. In
Thailand and Cambodia, tensions within the ministries
of Agriculture and Environment have arisen from the
unclear separation of regulatory and economic functions.

Basic Characteristics

Economic Performance

The late 1980s was a landmark period for the economies of
the countries. Thailand achieved its remarkable double-digit
economic growth during the period, marking the country’s
definitive shift from an agrarian to an export-driven
industrializing economy. While all this was happening, the
socialist states of the region were also shedding their com-
mand-economy structures and embracing market-oriented
policies. Overall population growth of the countries were
moderate during the period, and this is projected to continue
to steadily slow down (see Table 1 in the previous section).

There was a reversal of the economic trend in 1997
when Asian currencies began to crash one by one, trig-

gering a financial crisis of the proportion that rocked
most Asian economies. Though the crisis started in
Thailand, Viet Nam, Lao PDR, and Cambodia—
countries with nonconvertible currencies or stock
exchanges and with largely rural and agarian populations,
were gradually dragged into the crisis as foreign investments,
tourism, and exports linked to Asia fell (Lamb 1998).

The long-term implications of the Asian crisis on
the environment remains to be seen. The crisis has exac-
erbated as well as created new problems, for instance, as
the cost of kerosene mounts, people are turning to wood
for fuel—driving the poor to degrade the environment to
survive (Sunderlin 1998). Environmental degradation
tends to most directly hurt the poor, by way of polluted
and unsafe water, inadequate sanitation, erosion and flood-
ing, toxic waste, and indoor air pollution. For policy pre-
scriptions, the poor are most appropriately seen as victims
of the mounting environmental degradation and only
secondarily as potential contributors (Dauvergne 1999).

Cambodia initiated efforts to reorient its economy
in the mid-1980s. Features of this reorientation include
economic liberalization, changing role of the public and
private sectors, and trade reform, including stabilization
of  the exchange rate. Complemented by generous donor
assistance, liberalization measures and structural reforms
have resulted in considerable progress made in the past
few years, and expedited the country’s transition to a mar-
ket-oriented economy. Cambodia however, still faces a
number of challenges as it progresses from the path of
recovery to sustainable growth and development. The
economy remains predominantly rural and agriculture-
based, hence vulnerable to vagaries of climate. Domestic
resource mobilization is low and public investment driven
primarily by donor assistance. Underlying these issues is
the task of reducing widespread poverty even as the
population rapidly multiplies.

Dependence of the Lao PDR on trade with
Thailand has made the country victim of the
regional financial crisis. Since 1997, macroeconomic
conditions in the Lao PDR have deteriorated severely. A
World Bank source reported inflation rates of 180 per-
cent, the highest in the world (World Bank 1999). The
value of the kip, the Lao currency, has fallen to less than
30 percent of its value in mid-1997, hence it has become
difficult to find merchants and entrepreneurs willing to
accept payments in local currency. Until the financial
 crisis, the economy was growing relatively rapidly, though
there is optimism it will return to pre-crisis growth levels
as neighboring ASEAN economies recover.

Timber, electricity, and coffee, key exports, make up
70 percent of foreign exchange revenues in the Lao PDR.

Introduction



4 Environments in Transition

Timber accounted for more than 40 percent of export
earnings over the past decade. Illegal logging has caused
the Government annual losses in revenues in excess of
$20 million. Timber royalties made up over 16 percent
of total fiscal revenue in 1994/95, while in 1995, exports
of timber and wood products reached $88 million, more
than 25 percent of the country’s total export receipts
(World Bank 1997). In 1996, forest products accounted
for an estimated 28 percent of the Lao PDR’s total
exports. Composition of the GDP by sector are as
follows: agriculture, 56 percent; industry, 19 percent; and
services, 25 percent.

Thailand’s economy grew at an annual average
rate of 7.3 percent from 1965 to 1989, and by 7.8 percent
from 1980 to 1995, nearly twice the growth rate of other
low- and middle-income countries for the same period.
The impressive growth is widely believed to have been
the result of prudent macroeconomic management and
stable foreign exchange rates. Three sectors—preserved
and canned seafood; textiles, garments and leather prod-
ucts; and electrical goods—accounted for 75 percent of
economic growth. From 1960 to 1995, a period of less
than four decades, Thailand’s per capita incomes grew by
nearly a fourfold. The number of people living below the
poverty line was reduced dramatically, from 17.9 million
to 6.8 million, or from one-third of the population to a
mere 10 percent from 1988 to 1996.

By the mid-1990s, Thailand’s economy was becom-
ing progressively more industrialized, and its culture
highly urbanized and linked to international markets.
Beneath this picture of market-based economic success,
major structural imbalances had begun to surface in early
1997. Lax regulation in the banking and finance sector
and misjudgments in exchange rate policy have been
blamed for the serious recession the country experienced
between 1997 and 1998, the height of the crisis. Under-
lying these visible and well-publicized lapses were dis-
concerting social and environmental trends. By 1996 over
92 percent of total poverty registered in the rural areas,
77 percent concentrated in the north and northeast section
of the country. One of five persons in the northeast, or
19 percent lived below the poverty line. Poverty reduction
rates were also slowing down and national income distribu-
tion becoming increasingly skewed. By 1992, the share of
personal income of the richest 10 percent of the popula-
tion was 28 times that of the poorest 10 percent (World
Bank 1999).

In the conventional economic sense, the recession
has been overcome with impressive speed in Thailand.
Real GDP declined by 0.4 percent in 1997, and by
8 percent in 1998. The combined effects of International

Monetary Fund (IMF)-led adjustment assistance and a
package of austerity measures, financial reforms, and
government-stimulated spending appear to have taken
hold. In 1999, real GDP was set to grow at slightly over
3 percent; a 5 percent growth is expected this year. Infla-
tion is expected to remain at 6-7 percent but fiscal
budget shortfalls and current accounts for international
balance of payments should be moderate. Overall, the
prospects augur well for the economy, which should
gradually improve over the medium term and could
accelerate further as the Asian regional economic
situation improves (ADB 1999).

In the mid-1980s, Viet Nam’s economy was
performing poorly despite substantial infusion of Soviet as-
sistance. This prompted the country’s leadership to initiate
changes in both foreign policy and  domestic economic
management, as embodied in the Doi Moi launched in 1986.
In 1998 this was accelerated  further with the policy shift
towards a market-oriented economy. Viet Nam registered a
strong economic growth following these structural adjust-
ments. The economy, however, was not immune from the
impact of the Asian crisis, which affected both its exports
and foreign investment inflows and substantially reduced
its economic growth to 4-5 percent, by ADB estimates.
While this growth performance is relatively better by
regional standards, the lowering of economic growth un-
doubtedly affects the country’s capacity to increase employ-
ment, redistribute income to the rural areas, and further
reduce poverty in the next few years.

Cultural Heritage

All four lower Mekong Basin countries are small in size,
but each one is a country of great ethnic diversity with a
dominant ethnic majority. The Lao PDR is an ethnic
mosaic of 68 lowland (Lao Loum), upland
(Lao Theung), and highland (Lao Suung) ethnic groups,
each with associated ethnic distinctions and cultivation
practices. Viet Nam is no less diverse: 54 ethnic groups
of distinct languages, customs and modes of production
coexist in Viet Nam. The Kinh or the Viet, concentrated
along the plains and deltas where they are founders of
wet rice cultivation, are the dominant ethnic group
(87 percent), followed by the Muong and the Thai who
occupy the largest area of land to the south.

Cambodia is less ethnically diverse in the lowlands
and has been reduced by conflicts that have targeted
the Chams and ethnic Vietnamese. Rattankiri
province in the eastern highlands is substantially
ethnically rich, with several dozen ethnic groups
coexisting side by side.
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These are largely Buddhist countries and share com-
mon economic, political, and social heritage, derived in
part from their common Indian association. Viet
Nam’s civilization and form of government suggests
the influence of a strong Sino tradition. The French
colonial period, in contrast, has had minimal impact
on traditional patterns of society, government, and
religion to the populace of the Mekong valley (Cady
1996). The Thai and the Lao inhabitants of the
Mekong Valley are identical and come closest to a
Lao culture, characterized as a provincial variant of
Siamese civilization, from where they derive common
ethnic roots.

Human Resources

Cambodia has a population of 11.3 million as of 1998
(ADB 1999), and a population density of 47 persons per
square kilometer (sq km). The country is basically
agricultural; 90 percent of the people live in the rural
areas and subsist on agriculture, which employs
74 percent of the labor force. The population is small
but rapidly growing, and subsistence farming alone
may not be enough to supply its food requirements in
the next few years. War has had a tremendous negative
impact on the quality of Cambodia’s skilled human
resources. Training the workforce to acquire the
institutional capacity to manage its natural resources
in a rational and more sustainable way is an urgent
concern.

Thailand’s population was 61.2 million as of
1998, though annual growth rate has slowed down to 1.0
percent from 1.9 percent in the 1980s (ADB 1999), largely
on account of a family planning program. The World
Bank forecasts Thailand’s population to reach 68 mil-
lion by year 2005, and 82 million by 2025. Twenty-three
percent of the population is urban. Agriculture employs
the largest, though declining proportion of the country’s
workforce. Scarcity of skilled workers and of mid- to high-
level management professionals is a persistent problem.
Education has not helped provide the solution. The drop-
out rate at secondary school level is high and worsened
during the recent Asian economic crisis, with only
28 percent enrolling as against 86 percent enrolled in
primary school.

The Lao PDR (with a population of  4.95 million
and a population density of 19 persons per sq km in 1998)
has one of the smallest populations and lowest popula-
tion densities in all of Southeast Asia. Though small, the
population is remarkably culturally diverse. As many as
68 ethnic groups prevail, the majority being ethnic Laom;

other dominant ethnic groups include the Hmong,
Mon-Khmer, and Yao. During the 1980s the population
grew at an average annual rate of 2.5 percent; recent pro-
jections reflect growth rates of between 2.4 and 2.6 percent
over the next decade. At current growth rates, the population
will reach 5 million by 2005. The pace of population growth
is higher in the rural areas where fertility rates are high.

Agriculture employs 80 percent of the Lao PDR’s
workforce, the service and industry sectors collectively
employ 15 percent. The country’s human resource base
is limited, both in numbers and levels of skill, notwith-
standing the remarkable progress the country has achieved
since 1975. Low productivity and limited incomes are
major constraints and both are linked to the vicious cycle
of poverty and environmental degradation (Lam 1994).

Viet Nam is among the most densely populated
countries in the world today, with an estimated popula-
tion of 78.1 million (1998), growing at an annual rate of
1.8 percent (ADB 1998). The majority of the population
have settled along the fertile coastal plains and deltas
of the Red River in the northeast, and the Mekong in
the south, where densities average between 300 and
500 persons/sq km. The hilly regions along the
country’s western border are sparsely populated,
mainly by ethnic minorities.

 A quarter of the country’s population reside in
the urban areas. High population density and uneven
population distribution have taxed the environmental
capacity of the land. Agricultural production is con-
strained by limited land and by the pressures of a high
and increasing population. Under present growth rates
population is expected to double in 30 years. This will
require conversion of additional arable lands into
settlements, which in turn will further reduce the area
allotted for food production.

The quality of life in both of Viet Nam’s urban and
rural areas is jeopardized as imbalances between popula-
tion, natural resources, and development widen. Prob-
lems of health, food and water supply, waste management,
energy, housing, among others, compete for the
Government’s  attention and need to be addressed holis-
tically. Lack of access to essential amenities and services
and persistent, widespread poverty have driven large num-
bers of Vietnamese to overexploit their natural resources.
Yet for a low-income economy with a gross domestic prod-
uct (GDP) per capita of around $355 (1999), social indi-
cators in Viet Nam are at par with countries of
considerably higher per capita incomes. The widely
acknowledged UN Human Development Index, for
example, rated the country 122 out of 174 countries in
1998, despite a much lower GDP ranking.

Introduction
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Physical Geography

Cambodia is a small and compact country in the penin-
sula of mainland Southeast Asia. The country covers a
territory of 181,035 sq km bordered by Thailand on the
west, Lao PDR on the north, and Viet Nam to the east.
The Mekong River and the Tonle Sap (or Great Lake)
dominate the Cambodian landscape, along with three
mountainous regions: the Elephant and Cardamom
mountains in the southwest, the Dangrek Mountains
along the northern border of Thailand, and the Eastern
Highlands in the northeast. A hundred kilometer long
channel, sometimes called the Tonle Sap River, links the
Tonle Sap at the capital to the Mekong River. From mid-
May to early October (the rainy season), the Mekong
River rises, backing up the Tonle Sap River and causing
it to flow northwestward into the Tonle Sap, which swells
from 3,000 sq km to over 7,500 sq km area. But as the
water level of the Mekong falls during the dry season, the
Tonle Sap reverses its flow and the waters of the lake
drain back into the Mekong in a recycling process of
nature that makes the Tonle Sap one of the world’s richest
sources of freshwater fish.

Thailand (total area: 513,115 sq km) covers much
of the central, southern and western parts of mainland
Southeast Asia. The country is bordered on the north and
west by Myanmar, on the north and east by the Lao PDR
and Cambodia, and to the south by Malaysia and the
Gulf of Thailand. Central Thailand comprises the flat
plains of the Chao Phraya River estuary, an area ideal for
rice growing. To the northeast the plains rise to meet the

Khorat Plateau and the mountain ranges in the northern
and southern regions. The eastern coastline runs along
the Gulf of Thailand for about 1,500 km from the
eastern tip of Trat Province to the Malaysian border.
The West Coast stretches for about 560 km along the
Andaman Sea, from Ranong to Satun.

The Lao PDR is a small and landlocked country
(total area: 236,800 sq km) situated at the heart of the
Indochina Peninsula. To its north is the People’s Repub-
lic of China (PRC), to the east Viet Nam, Cambodia
borders its south, and Thailand and Myanmar share its
Western border. It is a country of rolling mountains and
plateaus (over 70 percent of its territory), of which two-
thirds are forested. Most of the population have settled
along river valleys. The Mekong River traverses the entire
length of the Lao PDR and provides fertile floodplains for
agriculture and also serves as a main artery of transport.

Viet Nam, situated on the east coast of the Indochina
peninsula, covers an area of 331,114 sq km and lies along
the western shore of the South China Sea, bordered by
the PRC to the north, the Lao PDR to the west, and
Cambodia to the southwest. It is a long and narrow strip
of country dominated by semi-arid plateaus and barren
mountains, with stretches of tropical rain forests.
Agriculture is the country’s economic base, on which
some 80 percent of the population depend, yet only 20-
30 percent of the total area is arable. This includes the
densely populated Red River valley to the northeast, the
coastal plains of the central region, and the Mekong River
delta to the south. The terrain is predominantly hilly or
mountainous.
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Transboundary
Issues

Riparian states historically shared the resources
of the Mekong River Basin, however, sub-
sistence based use of resources were sustain-
able from an ecological standpoint and led
to few conflicts of resource exploitation

affecting the welfare of another. Presently, with new tech-
nologies and production systems, imperatives of eco-
nomic growth combined with globalization and
population growth, have profound social, environmental
and economic implications for the subregion.

Although the level of economic development differs
among the four countries, a number of environmental
issues are common to all or some of them. Critical among
these are issues relating to deforestation, loss of
biodiversity, degradation of water resources, and coastal
resources. The geographical and geopolitical significance
of these issues vary from local, national, and subregional
vantage points. As part of a regional river basin, the coun-
tries share some of the resource concerns that, being
transborder in nature, may be geopolitically sensitive.

On the subregional scale, utilizing the water
resources of the Mekong River could emerge as a
dominant issue in the new millennium.

The past decade of the Mekong Basin development
has been marked by the conflicting and disintegrated
interests of riparian states. The promise of hydroelectric-
ity exports has prompted the Government of the Lao PDR
to set as a goal the completion of 23 dams by year 2010, to
generate over 18,000 megawatts (MW) of hydropower.
The Asian economic crisis has adversely effected
Mekong development projects since struggling Asian

countries especially Thailand’s pivotal role became con-
strained. Thailand’s per capita income is roughly ten times
that of the other countries. Further upstream, the People’s
Republic of China (PRC) has its own plans to construct
six large dams along the River and another nine along its
tributaries to generate a total of 20,000 MW of electricity
for Yunan province. The dams are being built for hydro-
power rather than irrigation purposes, implying continuous
release of water. Thailand also had plans to build dams along
the lower reaches of the Mekong, although the plans have
been stalled by NGO opposition. Meanwhile the four other
Lower Basin States are concerned about the reduction of
flow these dams could cause during the dry season. Concern
has also been expressed that existing and proposed water
diversion and hydropower dam projects will alter the
Mekong Basin’s hydrologic cycle permanently.

Each of the downstream countries have their own
special concerns. The environmental consequences of the
projects are being borne not only by local inhabitants but
also by those living and farming downstream in the
Mekong Delta. Viet Nam is concerned that reduced
water flow could lead to saltwater intrusion farther up the
Mekong delta during the dry season, which could threaten
its rice production. Cambodia is concerned about
increased sedimentation of the Tonle Sap. For the Lao
PDR, the Mekong is a “navigational backbone;” in
addition, hydropower earns for this country nearly a quar-
ter of its total foreign exchange revenues through its sale
of electricity to Thailand. Given its low potential for ex-
port-oriented industries because of a lean and generally
unskilled labor force, the lack of economies of scale for
commercial manufacturing, also the inadequacy of exist-
ing communication infrastructure (including the lack of
a seaport), hydropower is likely to remain its major source
of export revenue, with the Mekong as its life source.

Environmental Setting
and Priority Areas for
Environmental Action

CHAPTER 2

Environmental Setting and Priority Areas for Environmental Action



8 Environments in Transition

The Mekong River Commission (MRC) has
completed preparing an overall framework Water
Utilization Program (WUP) for this communal
resource, as specified in the Agreement of Riparian States
(MRC 1998). The WUP was conceived as a long-term
program to plan, develop and implement rules for the
rational utilization of the Mekong River and procedures
and processes in support of implementation. The pro-
gram covers planning and modeling and monitoring and
management of the river basin.

A subregional strategy for Cambodia, Lao PDR,
Thailand, and Viet Nam, given striking similarities in
culture, ecology, and status of economic development of
these countries, may effectively promote developing a
multi-country biodiversity protection program with em-
phasis on developing human resources and transboundary
reserves, and establishing collaborative biological inven-
tories and monitoring systems. In this respect, Thailand
could share its knowledge base with its neighbors.
However, its biodiversity is fast disappearing and its log
ban policy is threatening the biological resources of its
better endowed neighbors.

Assessment and monitoring of development impacts
on natural resources, especially of transboundary nature,
require quality baseline data of which very little is avail-
able in Cambodia, Lao PDR, Thailand and Viet Nam. A
diagnostic study for the river basin area conducted by the
Mekong River Commission (MRC 1997) found data to
support basin river planning and management on the
whole inadequate, fragmented and outdated, and this has
put considerable constraints to any analysis including
environmental assessments.

ADB’s Regional
Assistance Initiatives
Concerted efforts have been made by ADB to identify
and support subregional initiatives. The establishment
of the Working Group on the Environment marked an
important initiative on the part of ADB’s Greater
Mekong Subregion (GMS) program to establish an
informal forum to promote and facilitate subregional
cooperation in environment among the participating
countries including Cambodia, Lao PDR, Thailand and
Viet Nam. The potential for subregional cooperation in
the Mekong countries led ADB to formulate the GMS
program in 1992/93. Although the program’s initial em-
phasis was on improving physical linkages among the
GMS countries, other transboundary concerns have since
been included into the program’s scope. Under its

Table 2: Environmental Regional Technical
Assistance (Greater Mekong Subregion) Program

Structure of
     Approval Financing

Project        Date ($ million)

RETA 5622:
Subregional Environmental February 1995 ADB (JSF): 1.0
Monitoring and Information UNEP: 1.0
System (SEMIS GMS govts.

(in kind): 2.0

RETA 5684:
Subregional Environmental May 1996 ADB (JSF):
0.80 Training and Institutional Norway: 0.75
Strengthening  in the GMS Finland: 0.10
(SETIS) GMS govts

(in kind): 0.7

RETA 5771:
Poverty Reduction and December 1997 ADB (JSF): 1.0
Environmental Management Finland: 2.2
in Remote GMS Watersheds GMS govts.

(in kind): 0.6

RETA 5783:
Strategic Environmental March 1998 ADB (JSF): 0.6
Framework for the Switzerland: 1.0
Greater Mekong Subregion UNEP

(in kind): 0.03
GMS govts.
(inkind): 0.27

RETA 5822:
Protection and December 1998 ADB (JSF): 1.0
Management of Finland: 0.65
Critical Wetlands GMS govts.
in the Lower Mekong Basin (in kind): 0.4

GMS - Greater Mekong subregion, JSF - Japan Special Fund, RETA -
regional technical assistance, UNEP - United Nations Environment
Programme

environmental component, five regional technical
assistance (RETA) projects have been, or are being
implemented (see Table 2).

Assistance on a subregional level to strengthening
environmental monitoring and information (Regional
technical assistance [RETA] 5622) and providing
environmental training and institutional strengthening
in the GMS (RETA 5864), two projects just completed,
have contributed to building the capacity of the environ-
ment agencies. Besides technical assistance to GMS
countries, other non-GMS assistance (Coastal and
Marine Environmental Management in the South China
Sea, RETA Nos. 5552 and 5712), implemented in two
phases between 1995 and 1999, have substantially ex-
panded the number of participating countries and ADB’s
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understanding of the major management and policy is-
sues in the coastal zone. It also laid the framework for
possible investment activities.

In an evaluation study of the GMS environment pro-
gram by ADB, it was noted that the environmental com-
ponent has created increased environmental awareness
between individual GMS countries. The thrust of the
program has been in developing mechanisms for data
sharing and developing subregional environmental stan-
dards. The major transboundary investment potentials
of GMS has propelled the program’s environmental com-
ponent to a position of considerable importance. Though
not central to the GMS program, the environmental com-
ponent has become its essential supporting element. It
succeeded best in facilitating professional contacts and
creating a common environmental language across the
subregion. The financial cost of this achievement may
have been high but the benefits of institutional goodwill
and a more efficient debate across the sub-
regional boundaries have been commensurate to the cost.
As the GMS environmental efforts  moves in the direc-
tion of environmental management, it will be handicapped
by the absence of reliable data. There is a  need to find
ways of collecting, assembling and exchanging critical
original data rather than dealing mainly with the manipu-
lation of secondary data. For a program aiming to ad-
dress transboundary impacts, it should be a source of
concern that neither the GMS governments nor the do-
nors have a good idea of the magnitude of transboundary
flows of goods, people, wildlife, etc. The gap between the
sophisticated aims of the GMS environmental compo-
nent and the field reality must not get any bigger, and
ideally, should start getting smaller.

Forests and their
Utilization

Cambodia

By comparison with its neighbors, Cambodia remains
well endowed in forest resources. The economic and
environmental consequences of massive deforestation
elsewhere in Southeast Asia served to turn the attention
of the development community to the risk of the same
happening in Cambodia as the country set about liberal-
izing its economy. To this was added the concern with
areas leased out for logging to the private sector, and the
declining fiscal contribution of forestry that coincided,
paradoxically, with an expansion of forest concession hold-

ers during 1994-1996. Forest revenues that accounted
for 14 percent of total government revenues in 1994
generated less than 5 percent by 1996. The apparent
mismanagement of the sector and the dissipation of its
revenue spurred a review of the entire sector’s governance
by IMF, World Bank, Food and Agriculture Organization
(FAO) and the United Nations Development Programme
(UNDP) in 1995 and 1996. A subsequent series of
measures have created breathing space and a genuine
prospect of a better regulation of the sector, especially its
industrial component. However, the causes of deforestation
and forest depletion in Cambodia extend well beyond a
flawed forest concession policy and it would be ingenu-
ous to expect recent policy changes to be a cure-all.

Much has been said about the decline of Cambodia’s
forest reserves since the beginning of the decade (World
Bank 1996, ARD Inc. 1998). Official data and best esti-
mates present the picture in Table 3.

Policy discussion has been handicapped by the con-
tinued absence of reliable data on the extent and compo-
sition of standing forests, a reflection of, among other
things, problems of access until recently to areas under
conflict without which remotely sensed data (of which
there are many) cannot be unambiguously interpreted.

Equally uncertain are estimates of forestry output.
From well below 1 million cubic meters (mm3) per
annum (p.a.) in the 1980s, industrial log production in-
creased to over 4 mm3 in 1997, of which over half were
exported either as logs or sawn wood, mainly to Thailand
and Viet Nam, much of the exports illegal. These figures
contrast with the annual allowable cut in 1969 of only 0.6
mm3 or estimates of aggregate sustainable cut of around
1.0 mm3 p.a. used at the time of the Forest Policy Review
(FPR). There can be little doubt about the seriousness of
overcutting that has been done in the mid-1990s. Behind
countrywide aggregates, however, lies a more complex

Table  3:  Forest Cover in Cambodia, 1969-1997

Estimated
Forest Cover

Year (million ha) Source

1969 13.4 Institut de la Recherche Forestiere,
based on forest inventory, quoted in
Chanrithy (1997)

1991 12.3 Mekong Secretariat and Ministry of
Agriculture, Forestry and Fisheries

1993 11.2 Mekong Secretariat, based on
Landsat imagery

1997 10.6 ARD Inc. (1998) best estimates

MAFF - Ministry of Agriculture, Forestry and Fisheries.

Environmental Setting and Priority Areas for Environmental Action
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reality of spatial differentiation in forest quality and the
extent of mismanagement. The production and exports
registered a marked decline in 1998 and 1999 following
a more determined enforcement of the log export ban
and a number of other developments.

Total production of fuelwood, sold as such or as char-
coal, in the mid-1990s was estimated at about 6 mm3

equivalent p.a. (World Bank 1996), of which about half
was estimated to have come from forest areas, the balance
coming from nonforest areas and household lots. Fuelwood
production has been the main cause of deforestation in some
locations, including the environmentally crucial ones such
as the inundated forest of Tonle Sap.

Deforestation and its causes
The loss of forest cover in Cambodia is the result of a
number of factors, most of which echo the deforestation
experience elsewhere in Asia. The causes include the
continued practice of shifting cultivation by a growing
number of upland dwellers (especially in the northeast of
the country), clearing of forest for agriculture, often after
opening of forest areas for industrial logging, indiscrimi-
nate logging by industrial and small- scale operators, and
persistently high demand for fuelwood met under a de
facto open access management regime. The remedies to
deforestation are as complex as its causes, a lesson ADB
has learnt over the years, but one that deserves to be
restated.

Policy developments
Government policies governing access to forest resources,
especially by industrial operators, have claimed the lion’s
share of attention because they offer the greatest prospect
of short-term effectiveness. By contrast, activities directed
at a large number of individuals and families whose daily
subsistence and commercial activities, too, affect the over-
all condition of the country’s forests, are much less
responsive to policy change, especially in the short run.

The FPR has been the principal engine of policy
change in Cambodia. Its outcome has been a temporary
suspension of new forest concession awards, repeal of a
number of concession agreements entered into during
1994-1997, formulation of a new policy of more trans-
parent and efficient system of concession allocation,
enactment of a program of monitoring and illegal log
control, and legislative redrafts, all accompanied by
sustained dialogue between funding agencies and the
Government and near-exemplary coordination among
agencies. A full and detailed analysis of these develop-
ments is available (e.g., ARD Inc., 1998) and little point
would be served by repeating it here.

Among the less fully developed components of the
FPR package is the management of forests by commu-
nities and the corresponding institutional, regulatory, and
training prerequisites. Apart from other problems, com-
munities with the traditional right of access (as well as
those lacking them) are faced with unclear rights under
industrial forest concessions. The framework for com-
munity forestry needs to be created in tandem with re-
form of industrial forestry on the one hand, and with
policies on rural development on the other. Herein lies
the main difficulty. The FPR has made recommenda-
tions for environmentally more sound management of
concession areas but has said relatively little about the oper-
ating  regimes suitable for forest areas adjacent to protected
areas.

On the institutional side, some progress has been
made in clarifying the protection mandates of the
Department of Forestry and Wildlife (DF&W) and the
Ministry of Environment. With the creation of the pro-
tected area system in 1993, a seemingly simple solution
was to make MOE responsible for protected areas while
retaining DF&W’s responsibility over other forest
areas. However, in the poorly supervised field condi-
tions of Cambodia, logging as well as wildlife poaching
often cross the boundaries between the two jurisdictions.
Furthermore, of the two branches of government,
DF&W has greater access to funding and stronger field
presence. As a result, enforcement of environmental pro-
visions in protected areas often relies on the goodwill
(and staff) of DF&W. The complex nature of the inter-
dependence between the two branches is recognized and
a promising start has been made recently in creating joint
DF&W and MOE task forces to deal with control of
illegal logging (RGC 1999). Despite recent progress,
much more clarity is needed.

Lao PDR

The Lao PDR suffers from a number of environmental
problems, the most important of which are related to
deforestation. Expanding commercial exploitation of
forests, plans for additional hydroelectric facilities,
foreign demand for wild animals and nontimber forest
products (NTFPs) for food and traditional medicine,
and a growing population, all place increasing pressure
on Lao’s forest resources.

To meet these challenges, the Department of
Forestry (DOF) has prepared a “Forestry Vision to
2020” document that sets forth the strategies and mea-
sures for sustainable forest management. Also related to
forest management, DOF staff is formulating forestland
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use and management plans in consultation with village
communities, in which the villagers have been trained by
DOF to guide forest concessionaires in logging operations.
A total of 47 forest management plans will be prepared by
2000. Some villagers have already earned income from
implementing these forest management plans.

Status
Most of the Lao PDR was once forested. MacKinnon &
MacKinnon (1986) estimated 68 percent comprised
evergreen forest, 23 percent mixed deciduous, and 7 per-
cent dry dipterocarp. By 1992, coverage of these forest
types were 5 percent, 35 percent, and 5 percent, respec-
tively, revealing a dramatic decline in evergreen forest.
(Berkmuller et al. 1995) An estimated 85 percent of the
Lao PDR is covered by vegetation not currently under
active management, much of which is secondary. The
remaining 15 percent comprise urban areas, permanent
agriculture, and active shifting cultivation.

Less than 50 percent of the total forest area has good
quality forest. The remaining forest area with a crown
density above 20 percent is distributed among different
regions of the country (Table 4). Through its forestland
allocation program, the Government is attempting to
settle people on arable land to encourage livelihoods from
permanent agricultural activities. The Government has a
goal of retaining 17 million hectares under forest cover.

The central and southern regions retain some of the
highest proportions of forest cover in Asia. However,
much of the remaining natural forest is degraded and
under shifting cultivation.

The following are the main forest types today:
� dry evergreen: northern Lao PDR
� tropical montane evergreen: along highland areas of

the Annamite Mountains and Bolovens Plateau
� lowland semievergreen dipterocarp: the Mekong

River Plain
� tropical montane deciduous: scattered areas in the north
� dry dipterocarp: southern Lao PDR

� mixed deciduous: southern Lao PDR
� forest on limestone: small areas in the Annamite

Mountains
� pine forest: small areas in the Annamite Mountains
� subtropical montane: small areas in northern Lao PDR

All forestland is classified as one of five forestland
use types established by the Forestry Law, namely,
� protection forest: for protecting watersheds and

preventing soil erosion;
� conservation forest: for protecting and conserving

biodiversity, as well as historical, cultural, tourism,
educational, and scientific research;

� production forest: for satisfying economic and
social development needs, meeting people’s liveli-
hood requirements for timber and other forest
products on a sustainable basis and without
significant negative environmental impacts;

� regeneration forest: young fallow forest for regen-
eration and maintenance, for increasing the total area
of mature forest; and

� degraded forestland or barren land: land without
forest or areas of heavily damaged forest, classified
for tree planting, permanent agriculture, livestock
production, or other purposes, according to national
economic development plans.

Deforestation rates
Population growth, slash-and-burn cultivation, and
overexploitation of forest products are becoming increas-
ingly unsustainable. This syndrome, combined with
uncontrolled logging, forest fires, and the effects of
wartime bombing and chemical defoliation, has greatly
reduced both the forested area and also the quality of
much of the remaining forest.

In the 1940s, 70 percent of the land area was under
forest cover. In the forest inventory of 1989, forest cover
had declined to 47 percent. The most recent forest cover
estimate is 40-41 percent (unofficial), which was
prepared in 1999 based on satellite imagery and other
data from 1997. The total area of forests is approximately
8.5 million ha, while another 8.2 million ha represents
poor growth areas, less dense wood, and shrub land (Stibig
1997).

A 1996 analysis suggests that “mature” forests—
defined as areas with at least 20 percent canopy cover and
a 30 meter canopy—cover an estimated 40-41 percent of
land although the official figure remains at 47 percent.
This is based on an estimate of forest cover in 1989 using
similar methodology. Thus, the national forest estate
seems to be contracting at about 0.5-0.7 percent per year.
Under this definition, there is very little “mature” forest

Environmental Setting and Priority Areas for Environmental Action

Table 4: Regional Distribution of Forests
in Lao PDR

Item North Central South Total Area

Total land area
(million ha) 9,821 7,229 6,630 23,680

Total forest area
(million ha) 3,563 3,739 3,866 11,168

Forest cover
(percent ) 36% 52% 58% 47%

Source:  Forest Inventory, 1989..
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north of 19º30’N (about the latitude of Xieng Khouang
town). The largest and least disturbed blocks of forest
remaining are all in or south of the Nam Theun catch-
ment (DOF 1999). Over the past 50 years,
forest cover has declined from about 70 percent of the
land area to the current official figure.

Deforestation not only destroyed at least 150,000–
160,000 ha of valuable forest annually in the 1980s, but
also caused erosion—leading to siltation of reservoirs,
navigation channels, and irrigation systems down-
stream—and reduced groundwater levels.

Causes of Deforestation

Logging
Most of the logging that takes place in the Lao PDR is
not based on systematic management, planning, and care-
ful inventories. In many areas where logging takes place,
the forest is not regenerated. Overexploitation is caused
both by legal and illegal operations. At present, most of
the valuable forest is located inside protected areas, where
commercial harvesting is naturally not allowed. Conse-
quently, the remaining production forest areas are under
heavy pressure from loggers (Forestry Law  Lao PDR
1996)

For logging and forest produce utilization, the De-
partment of Forestry (DOF) provides the following gen-
eral instructions (Country Economic Review,  ADB 1998).
� logging is allowed only in areas with forest

management plans,
� clear cutting is allowed only if necessary,
� replanting and/or good maintenance of logging

areas,
� efficient harvesting methods and minimizing of

logging residues through maximum use of cut trees,
and

� collection of NTFPs is regulated by specific
regulations of agencies concerned.

Logging quotas
Commercial wood harvesting in the Lao PDR is based
on annual logging quotas. These quotas set the limits
for volumes that may be logged in the country and are
based on assessment by individual provinces, the Min-
istry of Agriculture and Forestry (MAF), the
Tourism Authority of the Lao PDR, the Ministry of
Finance, and the Office of the Prime Minister. MAF
issues logging quotas and distributes them to the prov-
inces as provincial quotas. This comprises the requi-
site provincial logging plan. In reservoir areas of
hydropower dams, logging also is limited by quotas

(ADB Regional Technical Assistance [RETA 5771],
1998).

Timber royalties formed 13.9 percent of government
revenues in FY1997 (Lao: Country Economic Review,
1998) and are a major part of the domestic revenue
collection for the Government. Despite the vital role of
logging revenue, the setting of quotas is not transparent
and actual criteria are not disclosed. A recent examina-
tion of the decision-making process revealed that quotas
are based on fiscal needs of the Government and the needs
of state-owned enterprises (SOEs) in terms of supply
contracts and available logging capacity. Provincial
authorities play a role in granting provincial quotas by
allocating logging sites. They are prone to be influenced
by powerful logging firms and do not possess adequate
information on which to base the selection of sites. Thus,
the commercially most attractive logging sites are
selected with little or no consideration of sustainability
issues. The whole quota allocation process is not clearly
understood even by officials involved and is character-
ized by covert influence and bargaining among various
public sector institutions. The final quota is decided by
the Office of the Prime Minister and not by forestry
authorities (ADB RETA 5771, 1998).

The official volume harvested in FY1997 was
661,700 m3 and the quota for FY1999 is 450,000 m3,
with significant volumes (an estimated 50 percent) being
derived from hydroelectric development sites rather than
designated production forests. The logging of dam sites
is financially attractive since no regeneration of forests is
required ( ADB RETA 5771, 1998).

As a result of the inadequate resources available
for forest inventory, the central role played by SOEs,
and large-scale logging in hydroelectric development
sites, DOF does not have final control over utilization of
forest resources in the Lao PDR. In essence, DOF has
been marginalized in some segments of the logging policy
process in the country (ADB RETA 5771, 1998).

Shifting cultivation
 The Government’s desire to preserve valuable hardwoods
for commercial extraction and to protect the forest envi-
ronment, and the international concern about environ-
mental degradation and the loss of many wildlife species
unique to the Lao PDR, have motivated efforts to
prohibit shifting cultivation throughout the country. This
policy affects significantly the livelihoods of upland
villagers dependent on cultivation of upland rice. Tradi-
tional patterns of village livelihood rely on forest prod-
ucts as a food reserve during years of poor rice harvest
and as a regular source of fruits and vegetables. The
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Government has restricted the clearing of forestland for
shifting agriculture since the late 1980s and is attempt-
ing to resettle upland farming villages in lowland loca-
tions where paddy rice cultivation is possible. However,
both the Government’s inability to ensure compliance
with the measures and the attraction of Thai money for
forest products inhibit implementation of the restrictions.

Rural households (an estimated 85 percent of all
households are in rural areas) remain highly dependent
on forest products for their livelihoods and much forest-
land is being used for shifting cultivation. An estimated 6
percent of the Lao population practices shifting cultiva-
tion, a traditional form of agriculture, predominantly in
the mountainous regions of the country (ADB Country
Assistance Plan 1999) for their subsistence. Population
density in the upper watersheds has progressively
increased as people have been forced to relocate and
expand agricultural cultivation into forested land due to
armed conflicts, population pressure, and land degrada-
tion in indigenous areas.

Thailand

Through the middle of the twentieth century, Thailand
was a heavily forested country. However, deforestation
has progressed in recent years at a rate faster than any
other country in the region except Nepal. By official
estimates, forest cover decreased an average of 400,000
ha per year (Ministry of Science, Technology and
Environment [MOSTE] 1997), from 53.3 percent
forest cover in 1961 to 25 percent in 1998. These
figures fail to include the degradation of remaining
forest areas—where the most valuable timber,
wildlife, and other forest products may have been
exploited, but sufficient trees remain to count for
survey purposes.

In 1989, following a major landslide and flooding
disaster in the south of Thailand, believed to have been
exacerbated by the denudation of forests, a complete
logging ban was imposed by the Cabinet. This was
unprecedented anywhere in the world. The ban has
helped slow the rate of forest destruction, but has not
stopped it. Illegal logging continues, along with en-
croachment by farmers. Forest fires, usually started to
clear areas for cultivation, are also a problem; in 1994,
they affected some 784,000 ha, equivalent to 5.6 percent
of the total forest area. The rate of deforestation slowed
from 0.9 percent per year, pre-1989, to 0.4 percent per
year just after the ban, and was down to 0.2 percent per
year between 1995 and 1998, averaging 400,000 ha per
year over the four decades (NSO 1998).

The forests in northern Thailand have been most
severely affected, with forest cover decreasing by nearly
6 percent there between 1985 and 1995. Nationwide,
some 1.3 million households in 12,360 villages have been
surveyed within National Forest Reserves, occupying nearly
13 million ha (Royal Forestry Department [RFD] 1993).
Thus somewhere between 8 and 16 percent of the popula-
tion, or 5-10 million people, illegally occupy forestlands
(statement of the Director-General, RFD, before the For-
eign Correspondents Club of Thailand, 1999).

Policies and Programs
The National Forest Policy sets a target of 40 percent of
total land area. Of this amount, 15 percent would be con-
servation forest and the remaining 25 percent commer-
cial or productive forests. Approximately 13.6 million ha
have been classified as national parks or wildlife sanctu-
aries (RFD Director-General, 1999). Although refores-
tation programs are being implemented, the rate of
reforestation—currently approximately 18,162 ha per
year (RFD, 1998 official contract)—is only about
6 percent of annual deforestation, which during the 1990s
has averaged about 320,000 ha per year. To reach the
target goal of 40 percent therefore will require a signifi-
cant increase in investment and effort. No target date has
been set.

The Royal Forest Department (RFD) was estab-
lished in 1896 by King Rama V to ensure that teak and
other valuable forest products would be well managed.
During the early days of its operations, RFD depended
on concessionaires to undertake forest management and
utilization, including logging, natural regeneration,
reforestation and protection. Forests not under conces-
sion were protected by controlling their utilization and
by punitive actions as defined in forestry laws (Forest
Act, 1941 and the National Forest Reserve Act, 1964).
RFD expanded its operations and administrative func-
tions over time, as technical aspects of forestry
development expanded. Its organizational structure
evolved in response to changes in administrative require-
ments and conditions, such as the 1989 ban on logging
concessions and its reorientation toward forest conserva-
tion. RFD has five technical bureaus, several administra-
tive sections,  and 21 regional forestry offices. At the local
level, RFD has 75 provincial forestry offices and over
500 district forestry offices. In 1995, 8,687 officers and
8,073 permanent employees staffed RFD. The Wild Ani-
mals Reservation and Protection Act of 1992 (originally
promulgated in 1960) and the National Parks Act of 1961
are currently perceived to be the most effective laws avail-
able for forest protection.

Environmental Setting and Priority Areas for Environmental Action
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Today, however, the agency is heavily criticized from
both within and without. Other agencies have stepped in
to fill some of its mandates. For example, the Watershed
Classification System was introduced, surveyed, and pro-
moted through the Cabinet by the Ministry of Science
and Technology’s Office of Environmental Policy and
Planning (MOSTE-OEPP). Currently, the Fisheries
Department is pushing to take responsibility for national
parks on islands and in coastal areas. Within the Minis-
try of Agriculture and Cooperatives (MOAC) itself, a
new generation of leadership is emerging and attempting
serious reforms. Of particular importance for forestry
management, a Natural Resources and Biodiversity In-
stitute (NAREBI) has recently been established to oper-
ate as an independent agency within MOAC to facilitate
and coordinate natural resource management programs
among all of its line agencies and to serve as the principal
contact point for other government agencies concerned
with natural resource management issues.

Viet Nam

Over 60 percent of Viet Nam’s land area, some 19 mil-
lion ha, is classified as forestland, mostly in the upland
and mountainous areas located in the west and north of
the country. Yet, of this area only 8.3 million ha or
25 percent of the country is natural forest, about 1 mil-
lion ha or 3 percent is plantation, and the remaining
“forestland” is “bare” (covered with shrub or grasses).
The northwest is the most severely affected, although all
regions have large areas of treeless land. Thirty percent
of Viet Nam is classified as “bare” land and less than
1 percent has original forest cover.

Forest loss
Deforestation has been widespread for several decades,
with 50 percent of the forest cover lost during the 40-year
period 1943-1983. Loss of natural forest cover during
the period 1976-1990 averaged about 190,000 ha per year
across the whole country, but this rate may have
declined over the current decade.

Forest loss has been rapid in the northern and south-
ern regions and is proceeding at an increasing rate in the
central highlands. Natural forests are mainly concentrated
in the highlands (Tay Nguyen), in central and southeast-
ern Viet Nam. The Northwest and the Northeast regions
have suffered particularly severe forest loss. In these
mountain areas, the forest cover is only 13.5 percent and
16.8 percent, respectively, with some provinces losing
almost all their forest cover. Son La has only 9.8 percent
forest cover and Cao Bang only 11.2 percent.

The declining diversity of forest systems
Despite these serious losses, Viet Nam still has a diverse
forest flora due to its wide range of climatic and topographic
conditions. The main forest types are shown in Table 5.

For administrative purposes, forestland is divided
into three categories: production forests, protection
forests, and special use forests. Production forests are
earmarked for use according to approved management
plans. Protection forests are designated to protect land
and water resources in critical areas and their use is
restricted. Special use forests are mostly nature reserves
and national parks managed for biodiversity and conser-
vation. They include sites of cultural, historic, and
scenic importance. In each of these categories, tree cover
is seriously depleted (Table 6).

Forest uses
Forestry accounts for about 2 percent of GDP in Viet
Nam. This figure understates the importance of forestry
and forestlands in the rural economy. Forests meet much
of the energy needs of the rural population, with some
15 million cubic meters of fuelwood harvested every year.
Natural forests in particular provide a wide range of

Table 5. Classification of Natural Forests in Viet
Nam

Forest Type Area (ha)

Closed broad-leaved tropical
evergreen and semi-deciduous 5,648,600

Closed broad-leaved deciduous
lowland and sub-alpine tropical 935,000

Closed tropical conifer, conifer and
conifer-broad leaf mixture 155,100

Closed tropical bamboo and bamboo-
broad leaf mixture 1,464,800

Mangrove 34,700
Melaleuca 13,600

Total natural forest 8,251,800
Plantation 1,050,000

Total forest cover 9,301,800

Source: FIPI (1995); MARD (1997).

Table 6. Categories of Forestland, 1995
(million hectares)

Forest With Forest Without
Class Cover Cover Total

Special Use Forest 0.7 0.2 0.9
Protection Forest 2.4 3.3 5.7
Production Forest 6.2 6.2 12.4

Total 9.3 9.7 19.0

 Source: Forest Inventory and Planning Institute (FIPI), (1995).
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forestland. Of this area, 6,293 ha were natural forests,
7,888 ha were plantation forests, 494 ha were bamboo
forests, and 5,123 ha were grass and shrubs. Between
20,000 and 30,000 ha of forest are burned each year, with
up to 100,000 ha being burned in certain years (San and
Gilmour 1999).

Infrastructure development. As much as
30,000 ha of forests are lost each year with the creation of
reservoirs for hydroelectricity and irrigation (World Bank
1995). The construction of power lines and major roads
has also resulted in forest losses.

War. Bombs, herbicides, and use of heavy machin-
ery destroyed about 4.5 million ha of forests during the
war of 1961-1975 (World Bank 1995).

Institutional challenges
In the early 1990s, the Government of Viet Nam recog-
nized the decline of natural forests as threatening its rural
development objectives. A major spending program was
devised to reverse the impacts on downstream agricul-
tural water and, to a lesser extent, on fisheries. In 1993,
the Government launched the “Re-greening the Barren
Hills Program (327)”. The program identified refores-
tation and watershed protection as primary objectives,
implemented through land allocation to smallholders
under Resolution No. 10 NQ.TW.

As of end of 1997, the Government had spent some
$137 million on Program 327. Yet it had difficulties
achieving its goals, largely due to institutional constraints
including
� a top-down, bureaucratic approach;
� constantly changing program objectives;
� stalled land allocation processes that had failed to

involve local people;
� insufficient and untimely funding;
� poor technical capacity;
� failure to recognize the wider development aims of

resource-poor households who need an overall inte-
grated development approach; and

� scarce land resources.
In 1998, the Government introduced the “Five

Million Hectare Program” that seeks to continue
Program 327 with some modifications. To the year 2010,
$2.5 billion has been earmarked for the program, which
aims to increase forest cover to 43 percent and focuses on
reforestation through natural forest regeneration. In the
past, reforestation of bare land had been conducted with
limited success through plantations. Plantations continue
to be a key objective, but the “Five Million Hectare
Program” has taken a first step in recognizing the ben-
efits of better natural forest management. By controlling

nonwood products, ranging from bamboo to medicinal
plants. About 20 million people live in or around forests
in Viet Nam and derive a substantial part of their food
and income from forestland. In addition, the economic
implications of forest loss to soil erosion, sedimentation,
maintenance of water quality and availability, and to
biodiversity loss are not reflected in national accounts. It
is the pivotal natural resource for the maintenance of
ecosystems on which overall development depends.

In the past, state forestry enterprises were respon-
sible for forest management and logging and paid little
attention to sustainable management and regeneration.
Ethnic minorities living in the forest areas and migrant
farmers from the delta areas also contributed to defores-
tation. Strategies of effective forest management need to
consider both the underlying and immediate causes of
forest loss and degradation which incude:
� Poverty: Rural poverty forces the poor to overuse

forest resources for subsistence and marketing;
� A lack of arable land: Viet Nam has reached the limit

of land suitable for cultivation;
� Limited government capacity: the Ministry of

Agriculture and Rural Development and provincial
and district Forest Services do not have the capacity
to manage and protect forests; and

� Limited local rights over forests: the ability of local
populations to manage forestland responsibly is
constrained by an inadequate system of land use
planning and land tenure in forest areas.
The following lead to most of the more immediate

causes of forest loss and degradation:
Migration of people to forested regions associ-

ated with clearing and encroachment for agriculture.
Direct environmental impacts include reduced forest area,
loss of topsoil, watershed degradation, loss of plant and
animal species, and loss in natural water regulation. In-
direct effects include the sedimentation of rivers, lakes,
dams, and coastal waters as well as the loss of carbon
sequestration capabilities of the forest.

Fuelwood collection degrades forests and
limits regeneration. If converted to area equivalents,
fuelwood harvesting would account for six times as much
forest harvesting as commercial logging (World Bank,
1995).

Logging and illegal harvesting of
forest products. Mismanagement of commercial
operations degrades forests and opens the way for illegal
activities, immigration, and conversion to agriculture of
production, special use, and protection forest.

Fires. During the dry season of 1997-1998, a record
1,681 fires throughout the country degraded 19,819 ha of

Environmental Setting and Priority Areas for Environmental Action
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the serious environmental degradation caused by forest
loss and mismanagement, the Government hopes that
rural development objectives across the country can be
put back on track. Institutional constraints remain
(UNDP/MPI 1999).

Biodiversity and
Protected Areas

Cambodia

Ashwell (1997) has described Cambodia’s biological
heritage elegantly:

“Cambodia possesses many features of international
significance. It retains one of the highest propor-
tions of land as natural habitats (forest and wet-
lands) in the world, and one of the least disturbed
coastlines in continental Asia. Currently, over 45
habitat types have been characterized and mapped
for the country.

The landscapes of Cambodia have provided the Cam-
bodian people with a wealth of natural resources
for many centuries. The maintenance of these land-
scapes has ensured the stability of Cambodian soci-
ety and culture through the protection of soil, the
regulation of hydrological regimes, and the provi-
sion of a vast range of natural products. These
resources remain of fundamental importance to the
subsistence of Cambodia’s predominantly rural
population, and to the future development of the
nation.

The extent of dependence upon plant resources is
one illustration…. Of the 2,300 species of plants
described in Cambodia, approximately 40 percent
have a traditional use, primarily as food and medi-
cine. Over 220 of these species are major compo-
nents of the 45 habitats of the country. They
provide opportunities for sustained income through
community participation in natural resource
management, especially in protected area and buffer
zone management.”
In addition, the country is believed to have over 130

mammal and more than 500 bird species. A substantial
number of these are of international conservation
significance.1  Some 300 species of freshwater fish have
been identified, of which 215 are in the Tonle Sap. This
biological heritage, however, is threatened by the loss of
habitats through commercial and community uses.
Deforestation, as always, is the most common threat.

Wildlife capture is common in most parts of Cambodia,
regardless of the management status of the areas involved.
Wildlife trade with Thailand and Viet Nam has been a
major concern for years. In several instances, especially
in the southwest of the country, the loss of biodiversity is
exacerbated by immigration from densely populated
eastern provinces.

Protected Areas System
From the ecological viewpoint, Cambodia can be divided
into seven relatively homogeneous biodiversity regions,
namely (i) southwestern coastal ranges and marine
waters, (ii) northern lowlands, (iii) northeastern forests,
(iv) Kompong Cham, (v) Mekong Delta region,
(vi) Tonle Sap floodplains, and (vii) northwestern
region.2  Of these, regions (i), (iii), and (vi) are consid-
ered of higher priority for conservation action than the
rest.

Protection of habitats is not new in Cambodia. Prior
to 1957, about one third of the country had been sub-
jected to some form of inventory and classified into 173
forest reserves and six wildlife reserves. Many sites
recently declared protected areas were well known to
Cambodian society as places of recreation and nature
conservation early in the century. A 10,800-hectare area
around Angkor temples was declared a national park in
1925, the first in Southeast Asia.

In 1993, King Norodom Sihanouk decreed a new
National Protected Area System, giving the Ministry of
Environment authority to supervise, develop, and
manage an area of 3,327,200 ha in cooperation with the
Ministry of Agriculture. The new system designates seven
national parks, nine wildlife sanctuaries, three protected
landscapes, and three multiple-use management areas
(World Bank, 1997). The 1993 Royal Decree 126 on
“The Creation and Designation of Protected Areas” des-
ignates 23 areas of fragile and critical habitats constitut-
ing a total of 19 percent of the country. Four management
categories were distinguished, namely (i) national parks,
(ii) wildlife sanctuaries, (iii) protected landscapes, and
(iv) multiple-use management areas. This framework is
the basis for developing a national protected system in
Cambodia.

1 Cambodia signed the Biodiversity Convention in 1994, the Convention on Interna-
tional Trade in Endangered Species (CITES) convention in 1977, and the Ramsar
Convention in 1999. The three Ramsar sites exist in Cambodia: Koh Kopit in Koh
Kong, the Mekong River north of Stung Treng, and Boeng Chhmar. The Tonle Sap
itself is classified as an international biosphere reserve.

2 Of these, regions (iv), (v) and (vi) have a high or moderately high population density
and have been the geographic focus of ADB’s interventions until now.
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Constraints to biodiversity protection
The promulgation of the decree was a major achieve-
ment. It has ensured, for instance, that no logging con-
cessions have been issued in protected areas although it
could not prevent illegal logging from taking place there.
Not unexpectedly, a number of problems remain. These
are briefly described below.

The selection and delineation of protected areas
embodied in the decree was based on information avail-
able in the early 1990s. That information was incomplete
and uncertain. As a result, adjustments of boundaries or
additions are now necessary that would better represent
the existing natural habitats.

The system of protected areas that emerged in 1993
was largely administrative; the ability of the State to
effectively manage these areas emerging much more
slowly. The first national park to be inaugurated was Ream,
in 1995. The preparation of management plans and
formal adoption of national parks for management
continues to be dependent on foreign funding and to date,
only about 20 percent of the total area designated as
protected is under some form of active management.

The State’s inability so far to manage protected areas
has not been countered (with the exception of the Angkor
ecocultural site) by innovative ways of financing the pro-
tected area system. The potential for making protected
areas an engine for economic development in buffer zones
is yet to be realized even if much preliminary thinking
along these lines has taken place. The concept requires that
the protected area of interest be made a part of a wider zone
and a wider complex of resources to be managed. This often
allows the benefits of conservation activities to be captured
by linked activities and partly “recycled.” For instance, where
protecting a classified watershed safeguards the hydroelec-
tric potential of a nearby facility, an opportunity is created
for some of the electricity revenue to be recovered by the
area’s “conservationists.” This logic leads to favoring
development of clusters (either clusters of protected areas
or clusters of protected and nonprotected areas). However,
it also demands considerable planning and coordination
capacity at the local level that, for now, is missing.

Lao PDR

Accidents of geography have endowed the Lao PDR with
unusually rich biological diversity. The country is highly
mountainous, which creates wide variations in climate,
soils, and ecological niches, leading to locally adapted
and diverse biota.

Primary forest provides a substantial natural habitat
for a wide variety of flora and fauna. Some 9,000 to 10,000

species of mammals, reptiles, amphibians, birds, fresh-
water fish, butterflies, and vascular plants are believed to
inhabit the forested areas. According to the International
Union for the Conservation of Nature (IUCN) in
Southeast Asia, the Lao PDR is second to Cambodia in
species density, and ranks fourth, after Thailand,
Myanmar, and Viet Nam in species endemism. The Lao
PDR has been identified as home to 25 species of endan-
gered mammals and birds. The Kouprey and the Javan
rhinoceros, both among the most seriously threatened
large mammals in the world, are thought to survive in the
southern part of the country. Wetland surveys reveal that
some of the country’s more than 25 wetland areas support
populations of endangered species such as the Siamese
crocodile (Crocodylus siamensis) and the eastern form of
the Sarus Crane (Grus antigone) (Claridge 1993).

In terms of faunal biodiversity, the Wildlife in the Lao
PDR: 1999 Status Report (Duckworth, et. al.) produced
by IUCN, Wildlife Conservation Society (WCS), and
the Center for Protected Areas and Watershed Manage-
ment (CPAWN), states that a total of 319 out 1,140 spe-
cies included in the review are of national or global
conservation significance: 67 percent of the large mam-
mals, 53 percent of the bats, 6 percent of the insectivora,
14 percent of the murid rodents, 22 percent of the birds, 25
percent of the reptiles, and 2 percent of the amphibians.

Biodiversity conservation efforts are of recent origin
in the Lao PDR. The CPAWN was established by DOF
in 1986 to undertake surveys of wildlife and their habi-
tats. Recognition of the program by the National For-
estry Action Plan prepared in 1990-1991 enhanced the
CPAWM’s importance as part of the forestry
management and conservation program implemented
during the 1990s. Field studies operated through the
CPAWM helped to identify the best remaining forest
areas and wildlife populations, and also led to the discov-
ery of several new species of mammals during the 1990s,
such as the saola and large-antlered muntjac.

Protected areas system
Biodiversity is being protected through the establishment
of 20 protected areas (referred to by most people in DOF
as National Biodiversity Conservation Areas—NBCAs)
based on criteria developed by the IUCN, comprising
12-14 percent of the land area, of which 12 areas cur-
rently are receiving international funding support. An
integrated conservation and development (ICAD) ap-
proach is being used to manage several of the protected
areas—an approach that is reported to be frequently in
conflict with government policies. The ICAD approach
is being implemented as a pilot under the World Bank/
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Global Environment Facility (WB/GEF) project in four
protected areas. Donor funding is being used to support
preparation of protected area management plans, technical
assistance, rapid biodiversity appraisal, zoning of protected
areas (including land use classification), training of DOF
protected areas management staff, and infrastructure and
civil works.

In addition to the centrally designated protected
areas, large areas have been designated as protection or
conservation forests at the provincial and district levels,
some of which will be upgraded to official protected area
status in the future. Together, the protected areas and the
provincial and district conservation and protection
forests cover 8 million ha or 76 percent of the land in the
forestry sector.

Sustainability of the protected area system:
Assessment and adaptability
Almost all of the Lao protected areas have had some form
of faunal biodiversity assessment over the past six years
(that is, in addition to the original survey work that
identified priority areas pre-1993). However, there is
still a major information gap in relation to knowledge
of the detailed botanical aspects of biodiversity, not
only in the NBCAs but also throughout the country
in general. The most recent botanical overview of the
country dates to 1960. Enhanced knowledge through
further biodiversity assessments will assist manage-
ment of individual protected areas and also contrib-
ute to refinement of the system. There is already
sufficient knowledge of some areas, such as Nam Et
NBCA in Houaphan Province, to indicate that there
may be justification in reducing the size of the areas.
Conversely, in other areas it may be necessary to
expand existing boundaries as a result of
further survey work or other factors. However, if the
viability of the Government’s biodiversity conservation
strategy (yet to be comprehensively defined in the forth-
coming Biodiversity Strategy and Action Plan) is to be
maintained, other mechanisms need to be considered.

Where NBCAs are identified for potential expan-
sion because of biodiversity factors, other mechanisms
should also be considered. These include declaration of
biological “corridors” as well as “biosphere reserves.”
The biological corridor concept is particularly impor-
tant to conserve stretches of habitat between NBCAs,
enabling movement of wildlife from one area to another.
This approach has been recommended by IUCN in the
case of Nakai-Nam NBCA (1997/98), with corridors
linking Phou Hin Boun (Khammouane Limestone) and
Hin Nam No NBCAs in Khammouane Province. In

general, there is considerable potential for the formation
of corridors not only between NBCAs but also between
NBCAs and provincial conservation forests, and to
recognize provincial reserves as the second tier of the
national protected area system. With respect to biosphere
reserves, there is certainly scope for their creation in some
parts of the Lao PDR, potentially linked to establishing
of Natural World Heritage Sites. Likely candidates
include the Nakai-Nam Theun-Phou Hin Boun-Hin
Nam No NBCA complex in Khammouane Province,
and the Xe Piane NBCA-Siphandon Wetlands-Dong
Kanthung complex in Champassak Province. However,
the national capacity to implement even basic planning
and resource management is extremely limited. Long-term
capacity developments will therefore have to go “hand-in-
hand” with other protected area support initiatives.

Although many of the ethnic groups in the Lao PDR
have traditionally used and exploited the biological
resources that surround them, the increasing intensity of
exploitation in recent decades is having a severe impact
on the country’s biodiversity, especially the faunal diver-
sity. Instances of traditional conservation resource
management can still be found (e.g., protection or pro-
hibition on consumption of certain species, maintenance
of sacred forests) and people are aware of a decline in
previously abundant resources.

Protected areas, or NBCAs, did not exist prior to
October 1993. The communities in the areas declared
under Prime Minister’s Decree 164 suddenly were
living in areas where restrictions on many of their liveli-
hood practices would have to become the norm: clearing
of forest and hunting of protected species. Unlike
protected areas in many countries, there is no involun-
tary resettlement of communities in the Lao PDR. There
is recognition that sustainable use of specific natural
resources can continue and that people from these com-
munities can and should participate in managing the
NBCAs. There remains a very large gap between these
principles and reality—largely because of the impover-
ishment of the people on the one hand, and the inability
of the Government at central and provincial levels to
deliver the kind of development support that is re-
quired, on the other. However, forging the links be-
tween conservation objectives and local development
needs and mechanisms is one of the most challenging
aspects of biodiversity conservation in the Lao PDR.
All donor and multilateral projects have highlighted
the long-term requirements of biodiversity conser-
vation through protected area establishment and man-
agement, training of protected area staff, and modest
development support to specific NBCAs.
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Constraints to biodiversity protection
The Lao PDR has until recently been sheltered from
many of the forces acting to reduce biodiversity. Examples
of these forces include improved commercial rice variet-
ies, commercial logging that destroys habitat, large-scale
resource development, and agro-industry. However, as
the economy of the Lao PDR opens up to the outside
world, all this is beginning to change rapidly, and threats
to the country’s biodiversity resources are emerging. Spe-
cific constraints to the protection of biodiversity in the
Lao PDR include the following:

Forest management
The Government has taken steps to enforce controls to
conserve forestry resources. However, anecdotal evidence
and observation in various parts of the country suggest
that government policy and regulations are difficult to
enforce. Decentralization of power to provincial govern-
ments and the semi-autonomous operations of regional
military development companies make communication
of policy and enforcement of regulations by central au-
thorities difficult.

As one of the last countries in Asia with substantial
reserves of high value timber, the Lao PDR is attracting
considerable interest from other countries in the region,
in particular Republic of Korea, Malaysia, Taipei,China,
Thailand, and Viet Nam. Large, well-financed compa-
nies from some of these countries are granted timber con-
cessions without demonstrating the ability or willingness
to ensure that sound forest management is implemented,
such as effective codes of logging practice; and that land
use planning is used in resource allocation.

Agricultural impacts
Impacts of agricultural land use on biodiversity result
from a number of often interrelated factors: changing
patterns of traditional land and resource use, subsis-
tence and income supplementation by farmers through
use of NTFPs, and commercialization of agriculture.
Until recently the Government had committed itself
to a policy of ending shifting cultivation by the year
2000; however, the time frame to achieve this objec-
tive was clearly unrealistic and a moderated approach
is being considered to dealing with the issue. Most
recently the Government has indicated that the year 2020
is a more realistic target date (DOF officials, as quoted,
July 1999).

The implication for conservation could be a
greater impact on natural resources adjacent to the
settlement areas as families both intensify and broaden
their harvest of forest and wetland products to raise

income to supplement their rice production and replace
NTFPs, or for direct alternative subsistence purposes.
Where this occurs near or within protected areas, the in-
tegrity of the areas’ conservation values will be severely
compromised.

Large-scale agroforestry investments by foreign
firms have also resulted in the clearing of several
hundred hectares of secondary forests on the Bolovens
Plateau in Champassak near Paksong outside the
protected area. Large-scale activity of this nature that
alienates local communities from their traditional
resources is likely to increase pressure on the resources
of nearby conservation forests.

Agricultural pesticide use will have an increasing
impact on natural systems unless controls are enforced.
Although banned in the Lao PDR, the organophos-
phate methyl parathion is produced in Thailand and
sold illegally in the Lao PDR to farmers and villagers
(I. Baird, personal communication to Claridge). DDT
is also used by rice farmers (Claridge 1996). These
toxic chemicals are not only used, with a lack of train-
ing and protection, on crops but also to poison aquatic
resources as a harvesting method. In many villages
cropland is physically adjacent to or linked through
food chains to water resources, forests, and other natu-
ral ecosystems (especially wetlands), so the continu-
ing use of these chemicals poses a serious threat to
biodiversity values as well as human health.

Hunting and wild products harvesting and
trade
Despite the retention of extensive forest habitat and the
discovery of new species of large mammals, biological
resources generally are under threat, and wildlife in
particular is subject to intense pressure even with a
relatively low overall human population density. There
is a long tradition of hunting in the Lao PDR, and
rural communities are also dependent on hunting and
harvesting of wild products to supplement seasonal
rice harvests, especially those communities dependent
upon the vagaries of climate to support upland rice
production. There seem to be few if any tax of wild
vertebrates not used by at least some (and in many
cases, many) ethnic groups, be it for food, medicine
or in trade.

Commercialization and trade in wildlife products
has also increased as prices have risen and access to
previously remote areas improved. Wildlife survey teams
that come to the Lao PDR are, unfortunately, always
impressed by the paucity of wildlife in otherwise
apparently intact forests.

Environmental Setting and Priority Areas for Environmental Action
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Wetlands
Wetlands in the Lao PDR play an extremely important
role in the subsistence and commercial economy of the
country. Although wetland resources are important in all
parts of the Lao PDR, including the mountain rivers and
streams, it is in the lowlands where their value is particu-
larly high, since much of the lowland forests have been
cleared for agricultural use. As with NTFPs in forested
areas, the availability of wetland resources provides an
important social security or welfare mechanism in times
of rice deficit as well as an ongoing source of plant prod-
ucts and protein (fish, crustaceans, turtles, frogs, and
insects). The biodiversity of wetlands plays a critical role
in supporting human development. As well as biological
values, wetlands also have essential roles in transporta-
tion, flood amelioration, hydropower generation, and
provision of potable water. For this reason the manage-
ment of wetlands is usually complex and subject to the
involvement of a number of government sectoral agen-
cies as well as local communities. Wetland conservation
efforts have included cooperative management arrange-
ments with local people, such as the approach being
implemented by the Lao Community Fisheries and
Dolphin Protection Project in Khong District in
Champassak Province (Baird 1996).

The biological resources of wetlands come under
the same kinds of pressure as terrestrial resources, to
which they are usually ecologically linked. Claridge
(1998) reports a number of critical issues affecting
wetlands and the resources that they support:
� unsustainable fishing practices—use of gill nets,

blast fishing, fishing with poisons, pumping out of
wetlands (a move away from traditional practices in
small wetlands to use of large irrigation pumps in
large wetland areas), inappropriate use of wing traps,
impacts on migratory fish species;

� introduction of exotic fish species (carp and Tilapia)
into natural wetlands;

� hunting of wildlife and migratory waterbirds;
� trading in wetland wildlife (turtles, tortoises, native

fish species, Siamese Crocodiles) with Thailand and
Viet Nam acting as both pipelines for other
countries, including PRC, as well as directly absorb-
ing some of the trade itself;

� the impact of dams, for example: drying out of
overflow wetlands which are important fish breed-
ing and nursery areas, decrease in or loss of fish stocks
through blocking migration or changing water
quality, possibility of increased vector-borne diseases
such as malaria and liver fluke, impacts on rice
production;

� weed infestation, such as the large-scale invasion by
Mimosa pigra in Savannakhet;

� abuse of DDT, methyl parathion, and other
pesticides, including their use as tool for harvesting
aquatic fauna;

� the increasing threat of pollution as more industrial
development is established in the Lao PDR,
especially in major urban centers along the Mekong
River, and inadequate water quality standards imple-
mented, if they are implemented at all;

� a range of concerns related to irrigation projects,
including: soil-related physio-chemical issues
(salinization, alkalinization, water logging, sedimen-
tation, and erosion); loss of fauna and flora in
wetlands deprived of water by irrigation reservoirs;
impacts resulting from the use of agrochemicals
associated with the production of irrigated crops;
and socioeconomic aspects, such as relocation of
people in or out of affected areas;

� increasing sedimentation of rivers, streams, and
reservoirs, with poor forestry practices associated
with commercial logging and slash-and-burn
agriculture the most likely cause.

Fish and other aquatic resources
The Government acknowledges the importance of fish as
the primary source of protein in the diet of the Lao people,
particularly in rural areas. The annual consumption of
aquatic animal protein was estimated in the mid-1980s to
be approximately 10 kg per capita. The ecosystems of the
wetlands of the Mekong River Basin are very productive,
providing wide-scale fisheries and many other aquatic flora
and fauna, and also supporting populations of rare and
endangered species of waterfowl, mammals, fish, rep-
tiles, and amphibians. Mekong River Commission
(MRC) studies indicate that the basin’s wetlands pro-
vide critical habitats for many endemic fish and other wild-
life species, making their protection a key issue in
biodiversity maintenance. A Living Aquatic Resources
Research Center (LARREC) has been established in
Vientiane with Danish Government support, under the
National Agricultural and Forestry Research Institute, to
further basic research initiated by the MRC on the identi-
fication of fish resources of the Lao PDR.

Preliminary studies suggest that many or most of
the mountain tributaries of the Mekong River contain
their own endemic fish fauna that could be endangered
by logging operations and hydropower development.
There is anecdotal evidence that fish catches are declin-
ing. The most common explanations offered by villagers
for depletion of fisheries include: (i) overfishing, due to
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increasing numbers of visitors from urban centers;
(ii) changes in river flow, caused by watershed deforesta-
tion and an increase in obstructions for small-scale
irrigation schemes; and (iii) reduced water quality
(usually increased turbidity), attributed mostly to the in-
troduction of upland cash crops and road-building
projects. No scientific data appear to be available to
confirm catch reductions or alleged causes, but the
allegations appear to be reasonable (MAFF 1999).

The Nam Ngum is one of the major tributaries of
the Mekong River. Construction of the Nam Ngum 1
hydropower project blocked the migration of native fish
species and the subsequent reservoir has been stocked
regularly with freshwater fish species. A total of 130
species have been recorded in the Nam Ngum reservoir
that annually yields an estimated 1.4 million tons of fish,
of which some 800,000 tons are commercially marketed,
generating a cash value of $800,000. Biodiversity studies
in the Nam Ngum 2 and 3 hydropower sites have
recorded 19 species of indigenous river fish fauna in the
Nam Ngum River north of the reservoir. Of this num-
ber, seven species have been frequently recorded.
Construction of the Nam Ngum 2 and 3 hydropower
projects will further impact on natural fish migration and
adversely affect species density and distribution. The
greatest potential for fisheries development in the Nam
Ngum watershed following hydropower development will
be through aquaculture, primarily in the upper
watershed. (Lao Agricultural Strategy Study, ADB 1999).

Thailand

Thailand straddles the land gate linking the Asian conti-
nent and the Indo-Malayan biogeographical regions, and
itself contains 15 distinctive terrestrial biomes as well as
a diversity of freshwater and marine habitats, so it is richly
endowed with flora and fauna species. Seventeen differ-
ent ecosystems, including mountain forests, limestone
forests, peat swamps, teak, bamboo, and mangrove
forests are found in Thailand. These habitats contain an
estimated 10,000-13,000 vascular plants and 86,000 ani-
mal species, of which 5,000 are vertebrates.

Given the tremendous changes in use of land, coastal,
and water resources—including the loss of two-thirds of
forest cover in just 40 years—significant loss of species
diversity and quantity is inevitable. A number of endemic
species—species that occur nowhere else in the world—
have already become extinct, including three species of
shrimp, one fish, one reptile, eight birds, and two mam-
mals. Some 100 species of plants are considered endan-
gered, 600 rare, and 300 vulnerable. Endangered species

of animals include 20 freshwater and 9 marine fishes,
2 amphibians, 10 reptiles, 39 birds, and 39 mammals
(MOSTE 1992). RFD has taken measures to conserve
the biodiversity by establishing protected areas. Two acts
have formed the basis of Thailand’s conservation strat-
egy: the Wild Animals Reservation and Protection Act
of 1960, and the National Park Act, 1961 (TDRI 1995).
The first national park was established in 1962 under the
Act in 1961 and presently there are 77 national parks
covering an area of 39,283 sq km.

Viet Nam

While covering less than one percent of the earth’s
surface, 10 percent of the world’s mammal, bird, and fish
species are found in Viet Nam. Forty percent of the 12,000
local plant species are endemic. Viet Nam’s forests con-
tain the highest avian and primate diversity in mainland
Southeast Asia. The recent discovery of four new species
of large mammals in the provinces of Nghe An and Quang
Binh reinforce the global significance of the country’s rich
biodiversity; only three other new mammal species have
been discovered on the earth this century.

While the country’s species diversity is exceptional
at around 23,000 terrestrial and aquatic species in all, so,
too, is the rate of species and habitat loss, currently the
highest in the region. Of all of Viet Nam’s endemic
species, 28 percent of mammals, 10 percent of birds, and
21 percent of reptile and amphibian species are endan-
gered (GOV 1994). Species loss is an indicator of overall
degradation of ecosystem and genetic diversity.

Deforestation is the main cause of
biodiversity loss in Viet Nam
As forest habitats are degraded, the complex fabric of
species associations that they support unravels to the point
where the decline of many species to extinction becomes
irreversible.

While most forest types have experienced signifi-
cant decline in area, some of the less well represented
types have suffered particularly severe losses. For example,
Melaleuca forests have lost 72 percent of their 1976 area
(Table 7). Mangrove forests have diminished by 63 per-
cent over the same period. Already, for some terrestrial
and aquatic species, this extent of habitat loss and other
continuing pressures of exploitation are the end.

Threats to biodiversity include agricultural encroach-
ment on natural forests, logging, hunting, and fishing,
the collection of nontimber forest products (fuelwood
collection, for example, is the main threat to biodiversity
in many forest areas), inappropriate land uses, pollution,

Environmental Setting and Priority Areas for Environmental Action
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and trade in wildlife. The devastating effects of wildlife
trade are only beginning to be appreciated. In one year to
June 1977, the Government reported that 69,000 ani-
mals of different species were sold in Viet Nam or abroad.
That record of confiscation represents only 5-10 percent
of the total trade, indicating more than 700,000 individual
animals being taken from their natural environment each
year (UNDP/MPI 1999).

A wide variety of endemic agricultural species of
plants and animals are threatened through shifts to
monoculture. Farming on land better suited for other
purposes is one of the most serious growing threats to
biodiversity, for example, shrimp ponds in mangroves;
rice cultivation in highly acid sulfate soils and wetland
systems; and upland crops on steep watersheds or
biodiversity rich forests.

Declining economic benefits
from biodiversity
About 5,000 plant and 1,000 fauna species in Viet Nam
have economic uses. The wider gene pool is also of great
economic value and has the potential to make a more
important contribution through research and production
of medicines, essential oils derived from plants, and other
products. Yet, biodiversity contributes most to the nation’s
economic development through “free ecosystem services,”
including watershed, soil and coastal protection, climate
and water regulation, environmental stability, and carbon
sequestration.

All those existing or potential economic benefits of
biodiversity resources are declining, most before their
full value has been appreciated.

The three main government initiatives to safeguard
biodiversity resources are:

� better forest management: reforesting and rehabilitat-
ing forestland to reestablish its economic and
ecological functions;

� better water management: introducing integrated plan-
ning structures and approaches to watershed
management; and

� better management of protected areas: identifying
important terrestrial, coastal, and wetland ecosystems
to be protected.
Policies relating to the first two measures were

outlined in previous sections. In each of these two
sectors—forests and water-effective management of
protected areas and their buffer zones is of mounting
importance to the maintenance and sustainable use of
biodiversity resources.

Protected areas
 In 1997, the Government undertook to increase the num-
ber of terrestrial protected areas from 87 to 101 and to
increase the size of most units. This initiative would
increase the total area from 1.1 to 2.2 million hectares,
amounting to 6 percent of the country. A tentative list of
the 101 proposed protected areas is under review, includ-
ing the closure of 21 existing areas that are considered to
retain few biodiversity values, and the expansion of more
than 60 others of significance.

Viet Nam has made progress in protected area man-
agement. Management boards have been established for
10 national parks and, over the past 10 years, manage-
ment plans for parks have increased from 20 to 44. Once
a plan is prepared, a government budget is allocated for
implementation. Staffing of protected areas has increased
and, since 1994, more than 900 rangers have received
training. Three training centers have been established

Table 7. Changes in Forest Cover of Main Forest Types from 1976-1995 (Unit: 1,000 ha)

Year Increase/Decrease
Type of forest 1976 1990 1995 1976-90 1991-95 1976-95

Natural forests 11,108 8,431 8,252 -2,677 -178 -2,855
Evergreen broad-leaf and
  semi-deciduous forests 8,331 5,759 5,649 -2,573 -111 -2,682
Deciduous forests 796 847 935 +51 +88 +14
Conifer forests 181 135 155 -46 +20 -26
Mangrove forests 91 73 35 -18 -39 -57
Melaleuca on sulphate soils 48 34 14 -14 -20 -34
Bamboo forests 1,174 1.048 846 -126 -202 -328
Mixed woody & bamboo forests 429 499 619 +70 +120 +190
Orchard forests 27 35 1 +8 -34 -26
Planted forests 93 745 1,050 +652 +305 +957

Source: FIPI (1995). (-): decrease,  (+):  increase
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for the purpose. Biodiversity assessments have been
undertaken for 11 national parks and more than 40 other
protected areas, and reviews of Viet Nam’s threatened
and endangered species have led to the publication of
species Red Books as an essential framework of indica-
tors for monitoring the health of the country’s natural
systems (IUCN/MOSTE 1999).

Despite these investments, most protected areas are
under increasing pressure from illegal forest exploita-
tion—encroachment, logging, grazing, and non-timber
products gathering. Biodiversity is declining in all parks
due to heavy human use.

Biodiversity regions
When so much needs to be done with few resources, strict
priorities must be set. On the recommendation of the
1994 Biodiversity Action Plan, the UNDP/MPI 1999
review of aid to the environment facilitated a process to
define biodiversity regions throughout the country, then
to set priorities for action within each region and
between regions according to agreed criteria.

Based on original vegetation cover, species compo-
sition and distribution, and a number of other biophysi-
cal characteristics, 19 biodiversity regions—10
terrestrial and 9 coastal and marine, were identified.
Regions in most urgent need of conservation action were
selected according to
� level of biodiversity wealth,
� level of threats to conservation of biodiversity

resources, and
� feasibility of taking conservation actions (including

time frame and resources required).
In order of priority, the four top ranking terrestrial

biodiversity regions that require attention from Govern-
ment (as described in the UNDP/MPI 1999 review)
are the following:

North Central.  A typical feature of the region
is the long but narrow band between Truong Son range
and the sea. Rich forest still covers a long strip of Truong
Son range, near the Lao border. The varied relief ex-
plains the rich biodiversity of the region. A number of
endemic and endangered species, such as Blue pheasant
with white tail Lophura hatinhensis and Hatinh monkey
Trachypithecus francoisi hatinhensis are found in the region.
Over the past five years, two new mammal species, sao la
Pseudoryx nghetinhensis and the large muntjac
Megamunticus vuquangensis have also been discovered in
the region.

Plateau Tay Nguyen. The region lies at the
Indochinese junction between Viet Nam, the Lao PDR,
and Cambodia and is biodiversity-rich. In the region can

be found many large mammals including elephant, tiger,
panther, wild buffalo, and kouprey and rare plant species, for
example, Ginseng, Ngoc Linh, and the Dipterocarpaceae.

Northeast. The region’s diverse ecosystems range
from limestone mountains to low hills and narrow coastal
plains and includes many picturesque sites of important
heritage value: Ha Long Bay area, Cat Ba Island, and Ba
Ba Lake area. Fauna and flora of the region are very rich.
A number of rare endemic species exist only here, such as
musk deer Moschus caobanghensil and snub-nose monkey
Trachypithecus avunculus. Forest cover was once around
50 percent but has been seriously depleted due to shifting
agriculture and illegal logging.

Northwest. Although not extensive, the forests
of this region represent well-defined ecosystems at dif-
ferent altitudes. Biodiversity has been seriously depleted
but 38 rare animal species and some precious plant spe-
cies such as ginseng and Fokienia hodginsii remain.

The two biodiversity regions given highest priority
for action fall within Viet Nam’s central economic
region.

Institutional constraints
In the 1998 review of the Biodiversity Action Plan, the
Ministry of Planning and Investment reported “a con-
siderable gap between awareness and action. This can be
attributed partially to a lack of coordination and unified
action and management on biodiversity conservation
issues. Conceptually, ecologically sustainable develop-
ment and biodiversity conservation have not been inte-
grated into sectoral economic development plans and are
considered only in a fragmentary manner. Scientific
research is often unrelated to investment and policy mak-
ing (and vice versa), and additionally, environmental
issues are often the last consideration in investment
decisions. Typically, this results in environmental issues
being manifested as problems after the decisions have
been made” (IUCN/MOSTE 1999).

Water Resources

Cambodia

Tonle Sap and fisheries
Water and its use define Cambodia: the Mekong River,
the Tonle Sap River, and the Tonle Sap lake support agri-
culture, fisheries, and transportation. Besides being the
largest permanent freshwater lake in Southeast Asia, the
Great Lake (or Beung Tonle Sap in Khmer) plays crucial
economic and environmental roles in Cambodia and

Environmental Setting and Priority Areas for Environmental Action
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beyond.3  In a unique fashion, the lake is connected to the
Mekong River and the ecosystem of the Mekong basin.
The Tonle Sap River, about 120 km long,
provides the physical link. Through it, the lake receives
water during the Mekong’s high flow and, conversely,
returns water into the Mekong once its flow recedes. The
same link is vital to the migration of fish. Fish migrations
from the Tonle Sap into the Mekong River help restock
fisheries as far upstream as Yunan Province in the PRC
and many tributary rivers along the way (Dennis and
Woodsworth 1992). During the rainy season, the Mekong
is estimated to supply approximately two thirds of the
lake’s total volume, the balance being supplied by other
rivers that flow into the lake from a total drainage area of
about 67,000 sq km. Because of the flat topography of the
area, fluctuations in the volume of water stored in the
lake result in large variations of the flooded surface area
(from about 2,600 sq km during the dry season to 9,000-
14,000 sq km during the rainy season). The area, tempo-
rarily flooded, and its management is at the heart of attempts
to safeguard the lake and its productivity as
explained below.

Although estimates of the Tonle Sap fish catch are
surprisingly inaccurate and conflicting—varying from
less than 40,000 tons per annum to a figure twice as large,
the difference accounted for mainly by undeclared catch
by small fishermen—it is widely believed that the lake
provides about two thirds of fish consumed in Cambodia
(see Table 8). About a million people (15 percent of
Cambodia’s population), are said to depend on the lake’s
fisheries for their livelihood (Savath and Chanrithy 1999).
The lake provides much more than fish; it is a reservoir
of biological diversity that includes—besides fish spe-
cies—birds and a number of wild animals. Many migra-
tory species move back and forth within the
Mekong-Tonle Sap floodplain. This makes the manage-
ment of Tonle Sap an issue of regional as well as national
importance. The lake has the status of an international
biosphere reserve.

The areas periodically flooded play a key role in
maintaining and renewing the lake’s productivity.4

Traditionally under forest, inundated during the rainy
season, and exposed during the rest of the year, these
areas are the breeding and feeding habitat for fish and
other forms of life. The productivity of the lake is among
the highest in the world due to a combination of high
water temperature, annual flooding, and the supporting
role of the inundated forest in stimulating the develop-
ment of micro-organisms and phyto- and zooplankton.
A significant loss of the inundated forest is, therefore, a
direct threat to the lake’s productivity.

Fishing in the lake and the management of the en-
tire inundated area are regulated by the Department of
Fisheries (DOF) under the Ministry of Agriculture, For-
estry and Fisheries (MAFF). Since Royal Decree 126 in
1993, the whole of the Tonle Sap has been designated as
a marine protected area. Fishing in the lake is seasonal
(from October to May) and regulated. Table 9 shows
the three main management categories.

Review of main management and
policy issues
The inundated forests have come under increasing
seasonal pressure in recent years for at least three differ-
ent reasons. First, the demand for fuelwood for house-
holds and artisan production, especially bricks, has
continued to grow. Second, the riparian communities,
traditionally dependent on fishing, have been increas-
ingly marginalized as areas of open access have dimin-
ished at the expense of fishing-lot operations. Third, the
absence of income-earning opportunities in areas away
from the lake has been at the root of increasing seasonal
migration towards the lake and conversion of inundated
forest to farming. Apart from the loss of forest cover, so
vital to maintaining the productivity of Tonle Sap, the

3 The link of the Tonle Sap with the World Heritage site of Angkor are well beyond the
scope of this report. Nevertheless, two points may be of relevance: First, the Tonle Sap
has a significant eco-tourism potential because it complements the Angkor complex.
Second, integrated management of the Angkor complex has proven possible, with the
creation of APSARA Foundation and the adoption of a Government-endorsed zoning
plan.  UNESCO acts as a secretariat of the International Committee for the Safeguard
of Angkor. The legislative and regulatory coordination experience in the case of Angkor
is directly relevant to future efforts to manage the Tonle Sap in an integrated manner.

4 The annual flooding of the Tonle Sap area is the most remarkable among the more
general occurrence of annual flooding in many other parts of Cambodia. The total area
of permanent wetlands in Cambodia and areas annually flooded exceeds 3 million hect-
ares. Wetlands management in areas other than Tonle Sap is clearly important. Several
organizations are involved in various aspects of wetlands management.

Table  8:  Selected Estimates of Cambodia’s
Freshwater Fisheries

Total Registered
Inland Tonle Sap
Catch Catch

Year (tons) Source (tons)

1940 120,000 Chevey and Le Poulin (1949) n.a.
1957 130,000 Bardach (1959) n.a.
1960 138,000 Department of Fisheries n.a.
1970 100,000 Department of Fisheries n.a.
1982 66,000 Department of Fisheries 40.070
1991 75,000 Department of Fisheries 41,200
1994 65,000 Department of Fisheries 38,550
1998 111,000 Van Zalinge (1997) n.a.

200,000 FAO/MRC informal estimates

Source: Savath and Chanrithy (1999), NEAP (1998), FAO/MRC (1998).
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spread of farming in the inundated forest zone has brought
with it a serious risk of fertilizer and pesticide runoff that
could devastate the lake’s fishing potential.

By contrast, the sedimentation of the lake, often at
the forefront of public discussion, is largely the result of
seasonal flows of the Mekong and therefore outside the
control of Cambodian authorities. There is even contin-
ued uncertainty about the rate of sedimentation and its
changes. Despite occasional calls for dredging of por-
tions of the lake or the Tonle Sap River, most technicians
agree that such an approach would not be effective, let
alone efficient. While subregional dialogue addressing
the much bigger issue of basin-wide rate of soil erosion
must continue, the answers to the Tonle Sap management
challenge lie in domestic and local policies.5

A number of initiatives have been undertaken to coor-
dinate and integrate approaches to the management of Tonle
Sap. Notable among them is the creation of the Tonle Sap
Coordination Unit within the Ministry of Environment
(MOE) and the formulation of the National Wetlands
Action Plan by the Ministry of Agriculture, Forestry and
Fisheries (MAFF) and MOE. Several initiatives assisted
by funding agencies, notably by the Food and Agriculture
Organization (FAO),6  have aimed at safeguarding the in-
undated forest zone by a combination of measures that
include forest regeneration, controlled farming, and a more
secure access of lakeshore communities to fishing. Institu-
tional conflict, mainly involving MAFF and MOE,
remain, however. Absence of a decision-making body pur-
suing a consisent approach to the management of the lake’s
resources is among the chief drawbacks.

Notably missing from the policy and investment ini-
tiatives around Tonle Sap has been the fisheries’ regula-
tory framework and practices. Although the policy of
extending areas under commercial management has

much to recommending it in efficiency terms, there are
doubts about how truly competitive the auction process,
used to allocate fishing lots, has been. With the annual
value of the fisheries output placed at between $100-$200
million, potential losses of revenue for the Government
could be very large. Information is insufficient on several
important aspects of revenue collection by the Fisheries
Department. Also, limited official attention has been given
to the wider ramifications of an emphasis on revenue gen-
eration, in particular on the link between reduced access
to family fishing enterprises and the livelihood patterns
around the lake. Finally, there is evidence that harmful
fishing practices are increasingly used by both large and
small operators (RGC 1996b).

Irrigation and catchment
management
The country’s history is intimately related to the devel-
opment of irrigation and remains a central concern to
this day. While water resource planning and utilization is
of major national concern, more recently, water use in
Cambodia has acquired a subregional dimension as cer-
tain water utilization schemes, having basin-wide reper-
cussions, require unanimous approval of the member
countries of the MRC. The sector, especially its rural
component (both irrigation and non-irrigation), has seen
major involvement by NGOs in the 1990s complement-
ing, and in many cases pointing to the directions for ac-
tivities of development agencies.

ADB has been involved in Cambodia’s water re-
sources, right from the resumption of lending in 1992.
Among other things, a Special Rehabilitation Assistance
Loan addressed the most pressing among irrigation
subsector rehabilitation needs. A water sector and irriga-
tion review was undertaken as part of the 1993 Technical
Assistance Review of Agricultural Development Options.
In the same year, an assessment was undertaken of water
supply and sanitation needs. Since then, investment
projects in urban environmental improvement (heavily
focused on water), community irrigation rehabilitation,
and water resource development have been formulated
under a project preparatory technical assistance (TA).
An advisory TA is under preparation for institutional sup-
port for water resource management. Taken together, these
initiatives add up to a substantial sectoral portfolio that re-
quires certain unifying themes and a review of broader water
resource utilization issues and rural aspects of water use.

Table  9:  Current System of Fisheries
Management in the Tonle Sap Area

Category of Fishing Area Where Condition of
Operators  Fishing Allowed  Access

Large scale Within designated License required
(industrial) fishing concessions Two-year permits

allocated via
auction

Medium scale Mainly in open access License  required
(artisanal) areas;  Also in Certain  adminis-

demarcated areas tratively deter-
mined taxes
payable

Small scale In open access areas Unregulated
(family) only

5 A case in point is the runoff from gem-mining operations in Pailin, Samlot, and Tasang
that ultimately ends up in the lake.

6 Participatory Natural Resource Management in the Tonle Sap Region, Project GCP/
CMB/002/BEL, initiated in 1995.
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ADB-commissioned7  and other studies8  present the
following broad picture: In 1993, there were 920 irriga-
tion schemes in Cambodia covering a total of 310,000
ha. The area has expanded somewhat since then. Most
new irrigation projects (storage systems and canals)
are considered not economically viable and are of in-
terest only in the longer term when other lower cost
means of increasing agricultural output have been
exhausted. Possible exceptions are Stung Mongkol
Borey, Stung Chinit, and Prek Thnot. Rehabilitation
of existing systems is more attractive. Low-lift pumps
and shallow tubewells, and individual rather than col-
lective management are seen by many as the best irri-
gation solution for many years. In a number of cases,
the legacy of technically unsound irrigation structures
built during 1975-1979 has increased the cost of re-
habilitation. While rehabilitation remains preferable
to expansion of capacity, an even greater need is to
ensure that existing facilities are well managed and
maintained. This requires a fundamental change of ap-
proach, explicit targets for financial management, and
creation of viable user groups.

Information regarding groundwater resources re-
mains inadequate and views conflicting. Some assessments
(e.g., ADB 1993) argue that no groundwater sources
of sufficient potential for large-scale irrigation exist
while other reports (e.g., FAO 1999) take a much
more optimistic view of the groundwater potential.
The environmental repercussions of the spontaneous
emergence of groundwater extraction for irrigation
in parts of Cambodia (e.g., Battambang) have not been
assessed.

There is a critical need for a water resource de-
velopment plan that would set the framework for the
optimal use of water resources and reconcile possible
conflicts of interest. With the creation of the Ministry
of Water Resources and Meteorology (MOWREM)
in 1998, a single agency now exists that is expected to
become responsible for the preparation of a national
long-term water resource development plan. Apart
from its planning and resource allocation value, the
availability of such a document would strengthen the
position of the Cambodian National Mekong Com-
mittee vis-à-vis those of the other riparian countries
in discussions over basin-wide development priori-
ties.

The technical and supervisory capacity of the
Ministry of Agriculture, Forestry and Fisheries
(MAFF) to manage and implement irrigation de-
velopment projects is weak, a weakness magnified by the
nonexistence, until now, of cost recovery in irrigation.

That situation is set to change with the expected adop-
tion in 1999 of an irrigation policy subdecree. Imple-
menting the subdecree will be the greatest short-term
challenge facing the new MOWREM. This is insti-
tutionally complex to implement, with the involve-
ment of several ministries, most notably the Ministry
of Industry, Mines and Energy (MIME) in water
supply provision and sanitation, the Ministry of
Rural Development (MRD) in rural water supply,
and the MOE, the latter particularly concerned by
an increase in water pollution from nonpoint
agricultural sources and its monitoring.

Coordination among funding agencies in the
sector has not been adequate. Cambodia has remained
unable to profit from potential synergies between the
work of MRC and development agencies, as well as
see the best lessons of NGO experience incorporated
into routine programs of development agencies.

Rural water supply and sanitation
The majority of Cambodians will continue to live in
rural areas well into the next century, but their water
supply and sanitation needs have attracted only modest
funding by development agencies, including ADB.
Important work has been undertaken by international
NGOs.

Lao PDR

The Lao PDR has Asia’s largest per capita volume of
renewable water. At 66,000 m3/person, it is 20 times the
regional average. Current use of 228 m3/person is only a
small fraction of the supply. Agriculture is estimated to con-
sume 82 percent of the total withdrawal, followed by do-
mestic use (10 percent), and the industry sector (8 percent).

Irrigation
By international standards, irrigation schemes in the Lao
PDR are small. Six irrigation command areas have a
service capacity of 1,000 ha or more. The largest scheme
services only 4,500 ha. As of 1997, 15,500 irrigation
schemes were operational, with a wet season service
capacity of 164,273 ha, or 20 percent of the country’s
800,000 ha of land cultivated annually (see Table 10).
(Lao Agricultural Strategy Study, ADB 1999).

7 See, for instance, Water Resources and Irrigation, a component of Phase I of the Agri-
cultural Development Options Review (1994). Although based on the situation at the
end of 1993, much of the report retains its relevance.

8 A 1994 inventory (by WATCO of the Netherlands) listed 230 studies in the region,
and identified 67 of relevance to Cambodia (including those with transboundary im-
plications). See also MRC’s Rehabilitation and Development of the Hydrological Network
(1992) and the UNDP-funded Irrigation Rehabilitation Study (1994).
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Six types of irrigation systems were identified in the
ADB Irrigation Subsector Review (ARCADIS 1998),
namely:

A breakdown by type of irrigation scheme is found
on Table 11, as reported by the Department of Irrigation
in 1997.

A breakdown by elevation region, upland versus  low-
land based on data from 1995, is presented on Table 12.
Since 1995, relative percentages have not changed
significantly.

The Government’s strategy for increasing the num-
ber of irrigation command areas is to use gravity and
pump schemes to increase water supply and irrigate more
land during the dry season (Vissia 1998), and to shift away
from large, capital-intensive schemes and move away from
government-managed toward farmer-managed systems.
ADB support to this strategy is being provided through
the Community Managed Irrigation Systems Project and

ADB technical assistance (TA No 1764-LAO),
Strengthening and Restructuring of  Irrigation Develop-
ment Project. The objectives of these projects are to as-
sist the Department of Irrigation to improve scheme
efficiency, cost recovery, and sustainability. Creation of
water user associations and the promulgation of the 1997
Water Resources Law that provides the legal framework
for the associations are important steps toward giving these
groups financial autonomy, thus enabling them to achieve
sustainability (Agriculture Strategy Study, ADB 1998).

Thailand

About 90 percent of Thailand’s water use today is for
irrigation; domestic use is 7 percent, and industrial just
3.5 percent. From 1980 to 1990, use of water doubled
from 20,530 million cubic meters (mm3) to 43,000 mm3,
and has nearly doubled again during the 1990s. Despite
considerable government investment in development of
surface waters, supply has not kept up with demand. By
official estimates, 50 percent of all villages lack sufficient
water for domestic consumption (Bangkok Post 1998); and in
the fertile lower Chao Phraya basin, only 35 percent of the
irrigable area receives sufficient water for dry season irriga-
tion. In the Bangkok Metropolitan Region (BMR),
current groundwater pumping of 1.5 mm3 per day is nearly
double the estimated sustainable yield of 800,000 mm3 per
day from the aquifer. Yet the groundwater is being devel-
oped further with government support; in the drought
year of 1994 an estimated 50,000 irrigation wells were
dug in the lower Chao Phraya basin alone.

The 1993-1994 dry season brought a severe nation-
wide drought. The water shortage became severe, espe-
cially in the central basin where the Chao Phraya and
Phitsanulok Irrigation Projects are located. In response,
the Royal Irrigation Department (RID) established
guidelines to allocate emergency water use within the
Chao Phraya basin. Solutions included diverting the flow
from Mae Khlong watershed to the Tha Chin river,
temporarily closing a dam to prevent saltwater intrusion,

Type of Irrigation Scheme      Size

small-scale weirs less than 100 ha
medium-scale weirs 100 to 1,000 ha
small- to medium-scale reservoirs 100 to 1,000 ha
medium and large reservoirs greater than 1,000 ha
small-scale pumping up to 100 ha
medium and large-scale pumping greater than 100 ha

Table 11: Distribution of Irrigation Command Area
by Type of System, 1997

Wet Season Percent of
Type of No. of Irrigated Total
System Systems Area (ha) Area

Small dam 521 38,957 24
Storage reservoir 263 16,304 9
Pumping 292 46,157 28
Watergate 60 4,325 3
Traditional weir 14,331 57,374 35
Stone weir 33 1,156 1

Total 15,500 164,273 100

Source: Department of Irrigation (1997).

Table 12: Geographic Distribution of Irrigation
Command Area, 1995

Size of Percent of Total
Geographic of Area Wet Season
Location (ha) Area

Total Irrigated Wet Season Area 150,000 100 percent
Lowland Irrigated Area 27,000 17 percent
Upland Irrigated Area 123,000 83 percent

Source:  World Bank (1997)

Table 10:  Cultivated and Irrigated Areas by Type,
1997

Type of Area Size of Area (ha)

annually cultivated land 800,000
irrigated area, dry season    44,141
irrigated area, wet season 164,272

Source: Department of Irrigation 1997.

Environmental Setting and Priority Areas for Environmental Action
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Viet Nam

Viet Nam’s water resources are coming under stress, an
anomaly, given that on an annual basis it has abundant
water. The country receives about 2,000 mm of rain each
year, with parts of the central highlands reaching 3,300 mm
per annum. The mean annual runoff totals 880 billion m3

and exploitable groundwater is estimated at 6-7 billion m3

a year. Currently, about 36 billion m3, or 90 percent of the
total water withdrawals each year goes to agriculture, with
10 billion  m3 or 10 percent abstracted to meet municipal
and industrial demand (World Bank 1996).

Rainfall is highly variable throughout the year, caus-
ing floods, then drought of increasing severity. Rainfall
occurs in the six months from May to October, but about
75 percent of the annual flow is generated in 3-4 months
with 30 percent in one peak month. Water is abundant in
the wet season but is becoming scarcer in the dry season.
Water quality is rapidly deteriorating in both rural and
urban areas.

Causes of diminishing accessibility and
quality of water
Surface water availability is uncertain. The Mekong and
Red River carry 75 percent of annual runoff. Yet, more
than 90 percent of the Mekong basin lies outside of Viet
Nam and 90 percent of its flow is generated outside the
country. More than half of the Red River basin lies out-
side the country and 35 percent of its flow originates in
PRC. Water availability in these systems is beyond Viet
Nam’s control and upstream countries are withdrawing
increasing amounts particularly during the dry season
(World Bank 1996). Limited domestic storage capacity
makes Viet Nam especially susceptible to the water use
patterns of others.

Natural water regulation is being lost. Forest and water
resources are directly linked in natural systems. The loss
of forests disrupts natural processes of water regulation
and reduces the water storage capacity of river
catchments. More than 50 percent of the seasonal fluc-
tuation in rice production is related to increasingly vola-
tile water flow due to upstream forest loss. More rapid
runoff and less water retention results in more pronounced
seasonal peaks and troughs in flow. Removal of forest
cover in the watersheds of the Ba and Se San basins, for
example, has resulted in peak flow rate increases of 45-
50 times, and a corresponding soil erosion increase of
100 times (MWR 1994).

Watersheds are degrading. Forest loss, cultivation on
steep slopes, and associated soil erosion have wide
implications for water quality and availability. Increasing

expanding pumping for irrigation, boring shallow wells,
and dredging ponds. The situation was alleviated in early
1994, when unseasonal rain occurred in the northern,
northeastern, and central regions.

Policy and programs
Water resources administration in Thailand is supervised
by eight different ministries, with the National Economic
and Social Development (NESDB) responsible for policy
formulation and coordination at the national level. The
National Water Resources Committee (NWRC) and a
Small-Scale Water Resources Development Subcommit-
tee assist NESDB. In 1996, NWRC was established to
coordinate water resource management activities.
NWRC has drafted a new basic Water Law, which is
essentially complete, but has yet to be submitted to the
Cabinet for approval. The draft law calls for the estab-
lishment of river basin organizations to facilitate man-
agement of water within hydrological boundaries of major
river basins.

 In 1997, the Government completed a comprehen-
sive Chao Phraya Basin Water Management Strategy that
supports the early establishment of a Chao Phraya River
Basin Organization. Given the dominating significance—
and management complexity—of the Chao Phraya, this
would necessarily be a broad umbrella organization. There
is equal or greater need to establish effective river basin or-
ganizations for all the main rivers of the country, including
for the Ping, Wang, Yom, and Nan rivers, the major com-
ponent tributaries of Chao Phraya itself.

Despite the creation of NWRC, there remains a sig-
nificant overlapping of duties and responsibilities, with
agencies frequently competing or simply following their
own set of rules and regulations. Often, these mandates
are contradictory. For example, the Department of Fish-
eries (DOF) constructs fishponds in irrigation command
areas, including areas prone to salinity, which are man-
aged by the RID. The concentration of fishponds causes
underground water tables to rise during the dry season,
thus worsening the salinity problem.

Competition and conflicts over water consumption
between agriculture, industry, services sectors, and urban
and household consumptions are increasing. Water is be-
coming increasingly scarce, and the Government faces
both supply-and-demand side challenges. There is gen-
eral agreement on the need to promote management at
the basin level through increased participation of local
users, to protect key watersheds, and to improve collec-
tion of water consumption fees based on real costs—and
use this revenue for the maintenance and conservation of
water resources.
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sedimentation reduces the life of storage reservoirs, raises
river and stream beds and increases flooding, reduces
water available for irrigation and navigation and reduces
the quality and accessibility of water for municipal and
industrial uses. It also damages freshwater and marine
ecosystems, reducing and eliminating habitat and
economic species.

Wetlands are degrading. Water resources and wetlands
are inextricably linked. The quality and maintenance of
one is essential to the other. Wetlands play a critical role
in water regulation. Without them flooding and drought
can become more extreme. Without them, quality is lost,
with water becoming acid and saline and unsuitable for
human use. The ecological well-being of wetland sys-
tems underpins a large part of the country’s economy. Yet,
they are converted to agricultural land or simply ignored
in planning processes. They are being polluted by urban
expansion, by chemical and fertilizer use from increas-
ingly intensive agricultural practices, and by rapidly
increasing industrial development. They are being over-
used and disturbed by destructive fishing techniques and
cleared for timber and shrimp ponds. Hydroelectric
power schemes in upland areas threaten downstream wet-
land communities by disrupting natural river flow levels.

Water quality is deteriorating. Heavy silt loads reduce
water quality for many uses. Soil entering rivers and other
water bodies is the most universal cause of diminishing
surface water quality in Viet Nam. Untreated sewage is
the second most serious pollutant. Throughout Viet Nam,
the bulk of human wastes directly or indirectly enter the
water stream untreated. This is especially a problem
around urban areas where human wastes comprise 70-90
percent total organic load in river systems and water bod-
ies. Industrial pollutants also enter surface and
groundwaters untreated and are a problem where there
are large plants or industrial concentrations. There has
been a trend from organic and degradable industrial wastes
to those that are more toxic and persistent. Only five of
the industrial zones throughout the country have central
wastewater treatment.

Saltwater intrusion is increasing. Another cause of re-
duced water quality is mounting salinity in some coastal
areas, particularly in the south, and around large cities
where groundwater is being overused. Salinity becomes
worse during dry seasons when there is insufficient flow
to prevent backflow of seawater. Strong tides cause intru-
sion up to 70 km inland and now affect some 2 million ha,
damaging crops, limiting other economic uses of water,
and degrading wetland ecosystems.

Future water demand will escalate. The pressure on
water resources will increase and associated problems

could become serious impediments to development. The
situation is becoming worse because of:

Mounting population: Currently growing at about 2
percent yearly, a doubling of the population over the next
35 years will more than treble demand for water due to an
increase in per capita income, agricultural intensifica-
tion, enhanced water and sanitation services, and associ-
ated increases in food and energy consumption.

A growing economy: The 1997 growth in real GDP
averaged close to 8 percent annually. Despite a drop in
1998, to 3.5 or 5.8 percent due to the Asian financial
crisis (depending on the source: UNDP 1999), the out-
look over the next few decades remains good for the
economy of Viet Nam. Growth in industry and the
services sector is expected to range from 7 to 10 percent
with the agriculture sector continuing to expand from 2.5
to 3.5 percent. Agriculture will remain the main user of
water, but by 2030 its share will drop to 75 percent with
industrial and domestic consumption increasing to six
times its current rate.

Growing economic importance of the industry sector. Rapid
growth in the industry sector requires increased use of
natural resources, particularly water as the key resource
underlying most industrial activities and as the principal
sink for wastes. Increased production, use of energy, and
more transportation and other infrastructure services all
result in more wastes and more pollution. Already, water
pollution is serious throughout Viet Nam, especially in
rivers and canals near urban centers. Most industrial
wastewater is discharged without proper treatment. Wa-
ter pollution can affect both ecosystems and human health.
Hazardous wastes are generated by the fastest-growing
sectors such as steel, electronics, and chemicals. There
are no systems in place for the handling, storage, or treat-
ment of hazardous wastes in Viet Nam.

Institutional challenges
The water sector in Viet Nam is characterized by (i) many
agencies with a limited mandate; (ii) fragmented plan-
ning, development, and management; (iii) a lack of regu-
lation; and (iv) an absence of well-defined responsibilities
for water resource management and water service deliv-
ery among the agencies concerned. In May 1998, the
Government enacted a Water Resources Law to address
these problems. The Law establishes specific institutions
and instruments for comprehensive water resource man-
agement. These include (i) a National Water Resources
Council (NWRC) as a high-level advisory body with a
role in conflict resolution; (ii) river basin organizations
for water resources planning on the basis of river basins;
(iii) a system of water allocation through licenses;

Environmental Setting and Priority Areas for Environmental Action
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(iii) a system of wastewater discharge permits; and
(iv) an inspection system for the safety of dams and other
hydraulic works (ADB 1999).

Coastal and Marine
Resources Management

Cambodia

Current situation
The environment of the coastal areas is the result of a
complex interplay of activities in the hinterland affecting
coastal rivers, and those along the shore, be they man-
grove forests, or beaches, including coral reefs, or seagrass
beds. Cambodia’s coastal resources and their manage-
ment have attracted substantial foreign funding, includ-
ing that by ADB (RETAs 5552 and 5712).

Apart from about 435 km of shoreline, 52 offshore
islands can be found in Cambodian waters, most of them
uninhabited, some fringed by coral reefs and considered
potential tourist or eco-tourism destinations. Cambodia
also has remarkable mangrove forests covering nearly
60,000 ha. Despite heavy and indiscriminate logging in
the Cardamom Mountains and other adjacent inland ar-
eas throughout the 1990s, Cambodia is the sole place in
mainland Southeast Asia where tropical forest still
reaches all the way to the seashore (as it does in the vicin-
ity of Koh Kong). Coastal wildlife is believed to be still
abundant but, despite several years of external technical
assistance, still poorly documented. Over one million ha
of land within and close to the coast have some degree of
protection status (Table 13). The International Union
for the Conservation of Nature (IUCN) is assisting the
Government in developing a management plan for the
Ream National Park. The Australian People for Health,
Education and Development Abroad (APHEDA) is fund-
ing mangrove replanting in selected villages.

Among the principal environmental problems encoun-
tered are increased river and coastal sedimentation linked to
logging in hinterland areas (including the Botum Sakor,
Ream, and Bokor National Parks), and persistent pressure
on coastal mangroves as a source of charcoal, or poorly regu-
lated sites for shrimp aquaculture or salt farming. Signifi-
cant beach pollution occurs in the vicinity of Sihanoukville
and Kep, both important tourist destinations. The condi-
tions of coral reefs and seagrass beds are only partly known.
Dynamite fishing is practiced on an undetermined scale.
There are, for now, few industries for industrial pollution
to be of major concern, but this situation could rapidly

change. Oil and gas exploration in the offshore areas has
recently started, without fanfare but in earnest.

The problem of depletion of coastal fisheries is com-
plex, partly because it is linked to illegal fishing by for-
eign boats.9  In general, the productivity of Cambodian
coastal waters is believed to be in the decline, especially
in terms of output per unit of effort (RGC, 1998), and at
least one foreign-financed fish-processing plant is said
to have closed on account of insufficient catch. How-
ever, a generally weak infrastructure (roads, refrigera-
tion facilities, etc.) is undoubtedly a contributing factor.
Not unlike logging in the mid-1990s, the fisheries sec-
tor is characterized by a large number of illegal opera-
tors and illegal operating practices.10  As in most other
parts of Southeast Asia, small-scale fishing is increas-
ingly being threatened by larger-scale operators.

Even more than in the case of Tonle Sap inland fish-
eries, the statistics of output are perfunctory. All avail-
able estimates are based on crude extrapolations.11

Poverty in coastal areas is believed to be widespread
(Nelson 1999). What may be good for the environmen-
tal status, namely, the absence of a good coastal road,
contributes to the economic stagnation of the coastal area.

Table 13:  Protected Areas within or Affecting
Cambodia’s Coastal Zones

Type of
Protected Location Province Area
Area (ha)

National Park Kirirom Koh Kong 35,000
Botum Sakor Koh Kong 171,250
Phnom Bokor Kampot 140,000
Kep Kampot 5,000
Ream Kampot 150,000W

Wildlife Phnom Aural Koh Kong 253,750
Sanctuary Peam Krasaop Koh Kong 23,750

Phnom Samkos Koh Kong 333,750
Multiple Use Area Dong Peng

Koh Kong 27,700

Source: Adapted from RGC (1998b).

9 The delineation of the exclusive economic zone (EEZ) remains a subject of territorial
disputes with Viet Nam and Thailand. Pending the resolution of these disputes, the
management of EEZ is fundamentally handicapped.

10 RCH (1998b) estimates that about half of fishing boats in Cambodia do not have
permits and routinely use illegal fishing gear.

11 The total output of Cambodia’s coastal fisheries was officially put at 30,000 tons p.a.,
i.e., about a third of total Cambodian fish catch. Informally, the actual catch is estimated
to be substantially higher (NEAP 1998). Besides, it is not clear whether these amounts
refer to the landings in Cambodia or to total catch. Some documents (RGC 1998b)
estimate that no more than 20 per cent of the total catch is used for local consumption.
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expense of mangrove forests, beaches, coral reefs, and
marine resources which have been seriously degraded and
depleted.13  About 90 percent of mangrove wood is ex-
ploited for making charcoal. Virtually no sustainable man-
agement practices are currently in place or being
implemented.

The Gulf of Thailand is one of the most productive
areas in the world, owing to its shallow depth and com-
plex circulation patterns that create numerous localized
areas of upwelling and submergence. Fisheries catch and
production increased at 4.3 percent annually from 2.0
million tons in 1981 to 3.6 million tons in 1995. Most of
this growth came from a dramatic increase in coastal
aquaculture and freshwater culture fish production of 11.8
percent per year. In 1995, 79 percent of fish production
came from marine capture, 10 percent from coastal
aquaculture, and 5 percent each from inland capture and
freshwater culture. By 1995, however, marine capture con-
tributed less than 47 percent of the total Baht (B) 96
million value of fish production, while coastal aquacul-
ture contributed 43 percent, and the inland capture and
freshwater aquaculture subsectors each contributed about
5 percent.

Despite the boom in aquaculture, the trend is down-
ward for fisheries as a sector of the GDP. In 1997, fisher-
ies GDP was B49.16 billion, or 14.7 percent of
agricultural GDP, and 1.4 percent of national GDP. Ex-
port earnings from the fisheries sector was B166.60 bil-
lion in 1995. In 1995, the number of coastal fishery
households in Thailand totaled 53,112; the number of
fishing boats was 54,538; and catch and production of
marine fisheries was reported at 2.83 million tons. The
value of Thai shrimp and aquaculture exports totaled more
than B54 billion in 1997, up from B3.4 billion in 1985,
and equal to 4.2 percent of the total value of all exports.
Fish resources have been overexploited, so that catch per
unit of effort has fallen from 265 kilograms per hour (kg/
hr) in the early 1970s to 25 kg/hr at present. More than
40 percent of marine capture consists of juvenile fish.

More than half (54 percent) of Thailand’s extensive
mangrove forests, which provide natural nursery areas
for many species of fish and other aquatic life, were lost
between 1960 and 1986.14  From a high of approximately
13,000 ha/year of mangrove forest lost nationwide be-
tween 1979 and 1986, the rate of decline slowed to 2,600
ha per year between 1991 and 1993, and about 1,000 ha

The policy aspects of coastal zone
management
If problems of jurisdiction and allocation of responsi-
bilities between some line ministries (e.g., MAFF and
MOE) are complex, the institutional complexity is even
greater in the case of coastal zone management where no
overall management framework yet exists. All main min-
istries have some role to play. However, coordinating
mechanisms and information exchange are being devel-
oped with some success. Several foreign-funded projects
in the coastal area have relied on provincial working
groups consisting of directors and deputy directors of the
provincial departments of MOE, Ministry of Public
Works and Transport (MPWT), MAFF (especially the
fisheries office), MRD, Ministry of Tourism, and Min-
istry of Industry, Mines and Energy (MIME). These
working groups have proved that cooperation and coor-
dination in coastal zone management are possible. Three
central-level coordinating bodies now exist. They are
(i) the National Committee for Land Management
Urbanization and Construction, created in 1997 to regu-
late construction activity based on a zoning plan; and
(ii) the National Steering Committee for Coastal Zone
Management under MOE. Set up in 1997, the commit-
tee comprises line ministry representatives, provincial
staff, and NGOs active in the coastal zone to deliberate
on various management issues requiring coordinated
response; and (iii) the Coastal Coordinating Unit within
MOE, one of several such units created to deal with a
distinct environmental problem.12  Most day-to-day
management in the coastal zone is performed by MAFF,
especially the Department of Fisheries. The jurisdictional
overlap between MOE and MAFF, mentioned in the
context of forestry, is present also in coastal area
management.

Thailand

Thailand’s 3,220 km coastline is highly diverse and natu-
rally productive. Twenty-three of Thailand’s 76 provinces
border the coastline. Islands, estuaries, coral reefs, seagrass
beds, mangrove swamps, and sandy beaches have sup-
ported some of the world’s most intensive traditional fish-
eries, and much of Thailand’s modern tourism boom. It
is fair to say that exhausted resources at home spurred the
Thai fishing fleet to expand into deep-sea, international
fishing in a big way, making Thailand one of the top ten
fishing countries in the world.

This intensive growth has come about through ex-
cessive and inappropriate expansion of capture fishing,
shrimp aquaculture, industry, tourism, and harbors at the

12 Other technical coordination units (TCUs) within MOE exist, e.g., the TCU for
the Tonle Sap.

13 Office of Agricultural Economics, 1995.

14 TDRI 1987. Thailand Natural Resources Profile.
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per year between 1993-1996. Currently, only 167,000 ha
remain.15  Remote sensing data indicate two-thirds (66
percent) of this decline was due to the combined effect of
clear-felling for timber, firewood, and charcoal; clearing
for aquaculture; salt evaporation ponds; road and port
development; and mining.16  The single largest end use
(32 percent) was shrimp farm development. This high
percentage may be an understatement of shrimp farming,
many ponds are developed from former mangrove areas
already cleared for other purposes.

Policy and programs
The Department of Fisheries (DOF), founded in 1947
under the Fisheries Act, has traditionally focused on de-
velopment and promotion and only very recently have
DOF programs emphasized management and conserva-
tion. The rapid development of aquaculture was led by
the private sector, principally small farmers with inputs
from major livestock feed producers. There has been little
intervention or oversight on aquaculture by DOF or other
agencies.

The Royal Forestry Department (RFD) is respon-
sible for managing the island and coastal parks and sanc-
tuaries—marine protected areas (MPAs). An estimated
60 percent of Thailand’s coral reef areas and other im-
portant marine habitats such as seagrass beds, marine
turtle nesting sites, and mangrove forests are located
within the 18 designated MPAs. Capture fisheries and
even aquaculture continue to encroach on these protected
areas, but tourism also does serious damage, especially to
coral reefs.

Viet Nam

Viet Nam has 29 coastal provinces (out of a total of 63
provinces) with 3,200 km of coastline dominated by the
Red River Delta to the north and the Mekong River
Delta to the south. The coastal zone extends 10 km or
more inland, up to the point of the tidal influence on
rivers, streams, and wetlands. Some 300,000 ha of tidal
marshes associated with the delta are mangrove forests.
Viet Nam generally has four mangrove zones with highly
diverse plant formations. They are found in the northeast
around Hai Phing (39,400 ha), along the coast of the Red
River Delta (7,000 ha), in the coastal zone of central Viet
Nam, the northern mangrove forests of the Red River Delta
(46,400 ha), and the mangroves of Vung Tau (14,300 ha).

A significant level of economic activity occurs in these
coastal and marine areas. Many of Viet Nam’s valuable
wetland resources—on which much of its agriculture and
fisheries activities depend—occur in the coastal zone.

More than 50 percent of the protein intake of the
Vietnamese comes from fish harvest of more than one
million ton each year, around 70 percent of that comes from
the sea. ‘Capture’ fisheries production has decreased, yet
there is considerable potential for increased aquaculture
production as currently only half of the suitable areas are
being used for the purpose (World Bank 1998). A rapidly
increasing urban population in search of jobs live along the
coast where many industrial zones are located. Coastal and
marine areas are also key attractions of the country’s tour-
ism industry and, with the development of new deep-sea
ports they provide the main transport facilities for
regional and global trade.

Viet Nam’s 29 coastal provinces are uniformly
experiencing a decrease in productive coastal and
marine natural resources. A 1999 survey by ADB of
coastal communities revealed decreasing biological re-
source base in areas inhabited by coastal households. In
22 provinces the decline is severe, with an increasing
number of species extinction and declining trends in lo-
cal and national coastal biodiversity. And more disputes
have also been reported within and among communes
over access to shrinking resources (ADB Outlook, 1999b).

Nearshore fisheries are heavily exploited and are
harvested at unsustainable levels, while inshore fish
stocks have collapsed and catch per unit effort is also
decreasing. Overfishing has degraded marine ecosystems
and significantly reduced biodiversity in Viet Nam.
The situation is aggravated by destructive fishing
methods, including the use of poisons and chemicals,
which have destroyed breeding grounds in coastal
zones and inhibited the capacity of fisheries stocks to
regenerate.

Aquaculture could replace natural capture as a
principal source of protein. Yet, degradation of coastal
marine habitats, especially of wetlands and mangrove
forests caused by unsustainable aquaculture practices,
threatens even this potential. Mangrove deforesta-
tion, construction of poorly planned water manage-
ment systems, saline intrusion, and outbreaks of
disease in ponds all undermine coastal marine re-
sources and viable economic uses of the zone. Indus-
trial and urban development and pollution, fisheries,
agriculture, forestry, mineral exploitation, energy de-
velopment, shipping, and tourism are in varied ways con-
tributing to degrading the natural coastal and marine
systems on which much of these activities depend. And

15 Royal Forest Department, 1996. Forest Statistics of Thailand, 1996.

16 Conclusion reached by Joint Working Committee of RFD, DOF, DLD
    and NRC.
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Viet Nam has no integrated policy or institutional frame-
work to manage these impacts at the present time.

Resource use zoning
Unlike the mainland, the marine areas of Viet Nam are
not zoned according to function, activity, and level of pro-
tection. Technical assistance provided by ADB for
Coastal and Marine Environmental Management in
the South China Sea has arrived at the observation
that the open access nature of fisheries and the declin-
ing marine biological resources tends to create a cha-
otic “free for all” environment that encourages
complete lack of restraint in marine resource harvest-
ing. Traditional fishing grounds and methods have
been overrun by those able to afford more advanced
harvesting equipment (ADB 1999c). Similarly, criti-
cal coastal habitats are ill-defined and overrun by ad
hoc and opportunistic uses. Some shipping routes and
proposed protected areas are an exception to the open
access “rule.”

Integrated area wide planning
Administrative jurisdiction over marine areas are not well
defined in Viet Nam. There are no laws setting out mari-
time responsibilities or marine areas covered by coastal
provinces and no formal recognition of marine cus-
tomary rights or roles of local communes in manag-
ing coastal marine resources. Planning and
management of maritime areas is a central govern-
ment function that continues to operate on an uncoor-
dinated sectoral basis. Fisheries, transport, tourism,
and energy sectors, for example, often operate with
conflicting objectives. Setting priorities between them
becomes an arbitrary process.

Enforcement of existing laws
Destructive fishing methods along with the inability
of authorities to control their operation have been iden-
tified as key issues in 21 of Viet Nam’s 29 coastal prov-
inces, and as a major source of community conflict.
Staff, budgets, and equipment are insufficient to con-
duct surveillance and enforcement functions. In ad-
dition, fines and other measures taken against violators
of fisheries regulations are not punitive enough and
do not serve as sufficient deterrents. No effective con-
trols over land-based sources of pollution have been noted.

Policy framework for marine protected
areas
There are no laws providing for MPAs, even as exten-
sions of terrestrial parks. Until 1999, the Ministries of

Science, Technology and Environment (MOSTE), Ag-
riculture and Rural Development (MARD) and Fisher-
ies (MOFI) were each responsible for aspects of marine
resource management. The protection and management
of areas of high biodiversity values was not a clear man-
date of any of these Ministries, hence little was done along
that area. The situation has improved somewhat as the
MOFI has been given overarching responsibility for
marine protected areas. National policies and an active
program of protected areas planning and management
remains lacking, however.

There are 20 existing coastal and marine protected
areas in Viet Nam, covering 223,000 ha yet the level of
resources and active management attention given to these
areas are variable, piecemeal and often lack follow-
through action. The 1998 Government review of ADB’s
bank assistance plan (BAP) gave a high future priority to
extending the system of marine and coastal wetland pro-
tected areas and buffer zones (IUCN/MOSTE 1999).

Viet Nam has nine coastal and marine biodiversity
regions. Three have been identified for highest
priority conservation action (UNDP/MPI 1999).
� Mong Cai to Do Son: including Cat Ba, Halong Bay,

and the Ton Kin archipelago in the northeast part of the
country.

� Dai Lanh Cape to Vung Tau Cape: The coastal zone
offshore from Khanh Hoa and Ninh Thuan prov-
inces in south central Viet Nam, consisting of capes,
small deltas, small lagoons, and bays.

� Vung Tau Cape to Ca Mau Cape: Including Con Dao
island and the mangrove forests of the Mekong delta.
The MOFI and the National Environment Agency

(NEA) are finalizing a proposal for the Government
to establish an additional 15 marine and 64 coastal
wetland protected areas with special emphasis on cer-
tain priority biodiversity regions. The proposal is
being refined with support from ADB, to include the
extensive upgrading of 21 highest priority protected ar-
eas, with nine new ones, through a host of actions that
include biological and socioeconomic assessments, man-
agement plans, zoning, boundary demarcation, and in-
frastructure (ADB 1999).

This formal recognition by the Government of the
importance of coastal and marine protected areas comes
from a growing appreciation of the critical role of these
areas in developing the coastal zone. There is little doubt
as to the direct and indirect economic values of coastal
and marine biodiversity to the national and local econo-
mies, but the key role of protected areas in safeguarding
and managing these essential resources is only now
beginning to be understood and to take shape.

Environmental Setting and Priority Areas for Environmental Action



34 Environments in Transition

Table  14: Institutional Roles in Urban
Environmental Management in Cambodia, 1999

Investment Area/ Institutional
Policy Concern Responsibility

Sanitation, drainage Departments of the Ministry
of Public Works and
Transport (Drainage and
Sewerage Division) in each
province
Municipality of Phnom Penh

Solid waste Departments of the Ministry
of Public Works and Transport
(Waste Management Division) in
each province
Municipalities of Phnom Penh
and Sihanoukville

Urban water supply Unit of Potable  Water Supply
within the Ministry of Industry,
Mines and Energy in selected
towns other than Phnom Penh
(Battambang, K.Cham,
K. Thom, Sihanoukville,
Takeo)
Phnom Penh Water Supply
Authority under the Ministry
of Interior Urban Planning
Comité National de
l’Aménagement du Territoire,
d’Urbanisme et de  Construction
Bureau des Affaires Urbaines

Urban development Municipalities of Phnom Penh
and Sihanoukville (Departments
of Urbanisation and Construction)
Provincial governments

Urban environmental Ministry of Environment
monitoring

Environmental awareness Ministry of Education, Youth and
Education and Sport
Ministry of Environment

Urban and Industrial
Pollution

Cambodia

For over 30 years, very little investment has been poured
into maintaining, let alone improving Cambodia’s urban
environment, once among the best in mainland South-
east Asia. Since the country’s political life more or less
stabilized, private investment in home improvement and
construction has easily outstripped investment in public
infrastructure. Cambodia continues to live off inherited
urban assets that are quickly deteriorating (if some of
these are not already disintegrated), putting at risk both
the health of people in the urban areas and discouraging
foreign investment from a lack of support infrastructure.

The Land Law promoted by UNTAC in 1992 cre-
ated legal basis for ownership and transfer of land and
urban development. To facilitate urban planning, the Law
on Land Management, Urbanization and Construction
(CNATUC Law) was enacted in 1994, seeking to bal-
ance often competing demands of urban and rural devel-
opment and to provide legal basis for construction
activities. The law also seeks to promote tourism while
protecting the natural environment.17  A series of hierar-
chical urban master plan structures are provided in each
province under the Law, with oversight provided at the
Central government level. Despite developments in leg-
islation, however a number of weaknesses persist. With
small exceptions, there is no comprehensive or equitable
system of land registration in the urban or semi-urban
areas and as a result, a potentially valuable enabling tool
for urban financing is not available in Cambodia.

A relatively complex institutional structure exists for
planning and implementation of urban projects. In gen-
eral, administrative powers and responsibilities are di-
vided imperfectly between line ministries, municipalities,
and provincial governments; only rarely are these respon-
sibilities devolved further, such as in instances where solid
waste management has been placed under the jurisdic-
tion of district town authorities. All maintenance, reha-
bilitation and development work within provincial urban
areas are handled by the branch office of the line ministry.
On the positive side, while funded by the central govern-
ment ministry, the branch office typically liaises with the
Provincial Governor who chairs multisectoral task forces
and committees. Many provincial town activities reflect
the broader consensus as a result. Institutional responsi-
bilities in Cambodia are summarized in Table 14.

More important problems than fragmented institu-
tional responsibilities are those relating to financial and
operational management. Not only are the key institu-
tions technically weak, virtually no mechanisms for cost
recovery are in place to ensure sustainable urban envi-
ronmental services.

The nature of environmental problems created by
inadequate sanitation in Cambodia’s towns and urban

17 The Ministry of Tourism has its own zoning strategy for Cambodia  based on eight
tourism development areas.
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centers strike chords close to home in other urban cen-
ters of Asia and for this reason deserves some restate-
ment for emphasis. The contamination of shallow
groundwater sources, as in many cities of Asia, is the re-
sult of inadequate wastewater and solid waste disposal.
Over 80 percent of existing sewage/stormwater drains in
Cambodia’s urban centers are no longer functioning
(Chanrithy 1997).

Urban environmental problems are exacerbated by
the continuing migration of populations to urban ar-
eas, especially Phnom Penh, despite continued un-
der-investment in urban infrastructure. Sections of
flood protection levees have been occupied by squat-
ters, many of them migrants, degrading water banks
at a time when the threat of flooding (which is related
to deforestation of the upper catchments) is a distinct
possibility. More people have occupied land over natu-
ral drainage paths and canals, restricting water flows
and creating sanitation problems. This has aggravated
problems of flooding and deteriorating sanitation
which directly affect public health and the quality of
urban life.

Unplanned settlements outside the main levee
system in Phnom Penh threaten the system of natural
drainage which has served as traditional environmen-
tal safeguard against floods for many years. To ad-
dress this, important and relevant experience may be
drawn from development projects on low-cost im-
provements in urban neighborhoods (involving CARE
and AusAID, for example), which provide models that
prove major urban improvements need not be pro-
hibitively expensive.

In all provincial towns, most existing infrastruc-
ture—already limited to begin with—are in urgent
need of rehabilitation. Urban planning is practically
nonexistent and very little knowledge goes around on
the causes and effects of environmental degradation
although awareness of deterioration is very much felt.
In small towns a substantial number of people occupy
unsuitable areas and aggravate environmental and sani-
tation problems. With the partial exception of
Sihanoukville, Kompong Thom, Kompong Cham, and
Battambang, no more than elementary systems of
water supply and sewerage exist.18

Solid waste management
The situation in Cambodia resembles that in a num-
ber of other developing countries. With the exception
of Phnom Penh, Sihanoukville, and Battambang, solid
waste collection is extremely patchy in all other urban
areas in Cambodia and usually only limited to public

market areas. Waste disposal is far from comprehensive
and adequately organized. Dumpsites are chosen oppor-
tunistically with little regard for their management. Solid
waste services have been privatized in Phnom Penh and
Battambang, with mixed success in Phnom Penh. The
subdecree on solid waste management has just been is-
sued in April 1999, but is already considered flawed and
requiring amendments and operating guidelines to allow
it to be applied by Cambodian municipalities.

Hazardous waste management
The widely publicized case of hazardous waste dumping
by a foreign company on Cambodian territory in 1997 is
indicative of the virtual absence then of regulatory provi-
sions and enforcement capability to deal with the prob-
lem of hazardous waste. Possible stockpiling of toxic
materials, for example, pesticides, is probably a more se-
rious problem at present than generation of hazardous
waste which are now largely limited to metallic sludge
from electroplating, certain dyestuffs, oil residues, and
batteries.

Industrial and mobile source emissions
Limited industrial pollution abatement has taken place
in Cambodia. Since there are few industries, the situation
is not as urgent with the exception of how to deal with
hazardous wastes. The situation is beginning to change,
even if municipal discharges continue to dwarf industries
in terms of pollution load. A subdecree on water pollu-
tion control was issued in April 1999.

Among new developments has been the growing
problem of air pollution in Phnom Penh, linked mainly
to the rapidly increasing volume of traffic. The Pollution
Control Department of the Ministry of Energy (MOE)
is weak and inadequate to deal with this problem which,
in addition, requires effective coordination among sev-
eral government agencies.

No inventory of pollution discharges is currently
available, making it difficult to calibrate regulatory pri-
orities. On the surface, the relatively small number of
establishments classified as industrial (108, as of 1997)
makes it easier to gain headway through direct regula-
tion. However, if the experience of other countries is to
serve as some sort of basis, the combined pollution load
of establishments classified as family-owned or handi-
crafts may be a more significant contributor of pollution
yet a more difficult one to manage by direct monitoring
and enforcement.

18A wastewater treatment plant has been renovated in Rottenberg in 1995 with assis-
tance from the European Union and could serve as a model for other urban areas.
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Mining
The field conditions, let alone the environmental repercus-
sions of gem-mining operations around Pailin, have not been
assessed technically even if much anecdotal evidence sug-
gests serious environmental impacts caused by sediment
transport into the Tonle Sap.19  With the  re-establish-
ment of  government control over the area, the environ-
mental dimensions of mining operations—patterns of
impact, scope for modification of existing practices,
rehabilitation possibilities, among others—ought to be
assessed in addition to revenue and employment these
mining activities generate. Environmental provisions of
the Mineral Resource Law need to be strengthened and
the respective roles of the Ministries of Environment
(MOE) and Industry, Mines and Energy (MIME) in
regulating and supervising the mining industry will have to
be more fully elaborated.

Lao PDR

Deteriorating urban conditions in the Lao PDR as a
result of economic and physical growth is sufficient
reason for concern. The population of the Lao PDR’s
urban areas is rapidly growing, at rates higher than the
national average. The capital, Vientiane, is growing at 3.9
percent per year and that of Savannakhet, the country’s
second largest urban center, has doubled from 30,000 to
100,000 between 1975 and 1995, an annual growth rate of
about 3.5 percent (National Statistical Center 1998).  Present
development trends point to increased urbanization,
rural-to-urban migration and expanding industrial and tour-
ism sectors, which are anticipated to lead to exponential
increases in solid waste-related environmental
problems for the country in the immediate future.

Solid waste
The Ministry of Communications, Transport, Post and
Construction (MCTPC) is the government agency directly
responsible for solid waste management at the national level.
MCTPC is represented at the provincial level by the
Department of Communications, Transport, Post and
Construction (DCTPC). Administrative arrangements
differ for each province and individual districts may be
designated implementing agencies in some cases. Although
municipalities do not exist officially, urban areas create de
facto municipalities, recognized as having special needs
managed through a municipal committee chaired by the
provincial governor. This committee designates an
implementing agency for waste management issues. In
Luang Prabang, Thakhek, and Pakse, the implementing agency
is the district. In Savannakhet it is the DCTPC, (UNDP 1996).

Legislative basis for solid waste management in each
town is enforced by a provincial decree. The decree as-
signs a responsible agency or committee and a general
scope of work and sets rates to be collected from house-
holds, government offices, and commercial enterprises
for the collection of wastes.

Common problems associated with solid waste man-
agement in Vientiane and secondary towns manifest them-
selves at three levels (UNDP 1996):
� degradation of the quality of urban surroundings that

impedes the functioning of the physical environment
and induces people into accepting deteriorated con-
ditions as normal; and

� lack of a sound financial and material resource base
in municipalities and districts, including a sufficient
stock of essential equipment and human resources
with the capacity to manage solid wastes.
Solid Waste Generation: Average urban waste produc-

tion is 0.7 kg per capita per day, consisting of approxi-
mately 30 percent organic material, 30 percent plastic,
15 percent paper, and 25 percent glass, cans and other
metals. Hazardous and toxic wastes such as batteries, old
paint cans, aerosols, and other refuse also are mixed with
these wastes. No waste segregation is required, the low
organic material content in municipal solid waste reflects
the efficiency of an agricultural lifestyle where even in
the urban areas large fractions of food wastes are used as
animal feed.

Solid Waste Collection: Domestic and commercial
wastes are collected from various premises and placed in
bins along main roads for pick-up by the responsible gov-
ernment agency or by a private waste collection company
specially subcontracted for the purpose. These wastes
usually have the same composition. The waste is then
transported to a designated dump site located between 2
and 20 km from an urban area. Collection services charge
anywhere between 200 and 500 kip per month (1996),
with progressively higher collection rates for commer-
cial enterprises. Collection services generally reach only
10 percent of all urban households for a number of rea-
sons:
� services are underfinanced;
� residents are reluctant to pay the monthly collection

charge and thus dump indiscriminately or incinerate
the wastes, even if such methods are unsanitary;

� collection services are unreliable, usually due to in-
sufficient stock of necessary equipment and poor
maintenance of existing equipment; and

19 Other areas where mining has potentially serious environmental implications are
several sites in Ratanakiri province.
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� a general lack of public awareness of the need for
proper waste disposal, particularly in urban areas.
(UNDP 1996).
Solid Waste Disposal: Three principal methods are

used to dispose of solid wastes: they are either dumped in
municipal landfills, openly burned, or indiscriminately
dumped, usually into a body of water where they are even-
tually washed away by the tide, or dumped on vacant low
lying land. The most prevalent practice is the traditional
practice of indiscriminate dumping, which has resulted in
negative environmental impacts including pollutive smoke
and fumes, contaminated wastes, and leachate, which con-
taminates drinking and groundwater and agricultural land
and produces methane, a greenhouse gas (UNDP 1996).

Recycling of Solid Wastes: Vientiane is the only urban area
where recycling has been adopted as a commercial venture.
Local markets in secondary towns are not highly developed
and volumes of waste generated are neither sufficiently large
to warrant transport costs nor interest foreign buyers of
recycled wastes in Thailand and Viet Nam.

Sanitation and health
An estimated 50 percent of the Lao PDR’s population of
five million live below the poverty line. Infant and under-
five mortality rates (IMR and U5MR) have declined by 10
percent from 1990 to 1995, but the country’s child survival
indicators are still among the lowest in Southeast Asia.
Maternal mortality ratio (MMR), estimated at 650 per
100,000 live births in 1990, is one of the highest in the
region. Total fertility rate is very high, and birth spacing
advice services underdeveloped. Thirty-five percent of the
Lao PDR’s child-bearing women suffer from anemia, and
the problem is exacerbated by complications from malaria
which strikes one million people each year, causing as many
as 28,000 deaths. Although only 157 cases of HIV have
been reported as of 1996, an increase of 24 percent has been
noted over the previous year (UNICEF 1997).

UNICEF reports 50 percent of the population lack
safe water and 65 percent have no access to adequate sani-
tation facilities. Poor environmental sanitation and the
unsafe disposal of human and solid waste contribute to
the high incidence of malaria, diarrhoeal diseases and
dengue fever. In addition, difficult access to safe and clean
water places a major additional work burden on women
and girls who must fetch water for household needs.

The far-reaching socioeconomic reforms of the “New
Economic Mechanism,” launched in 1986, expanded eco-
nomic opportunities for the population at-large, but also
exposed vulnerable groups, especially ethnic minorities, the
poor, women, girls, and young children, to greater security
risks. Key health and social statistics are presented on Table 15.

Thailand

Air quality
Residents and visitors to Bangkok Metropolitan Region,
the country’s capital and leading city, are exposed daily to
levels of air pollution that exceed World Health Organi-
zation standards of safety. On a positive note, Thailand
has instituted mitigating measures gradually since 1990,
and their effects are beginning to be realized. Since the
introduction of unleaded gasoline in 1992, for example,
average curbside concentrations of lead in Bangkok have
been reduced tenfold, from 1.5 micrograms per cubic meter
(ug/m3) in 1991 to 0.12 ug/m3 today. A 1994 World Bank
study estimates a 20 percent reduction in lead concentra-
tions to result in health benefits worth between $300 million
and $1.5 billion in money terms. Such benefits have been
more than realized (World Bank Thailand 1994).

Carbon monoxide (CO) levels have declined over
the last decade despite an exponential increase in the num-
ber of vehicles. The one- and eight-hour average concen-

Table 15: Key Health and Social Statistics

Factor Data

Population density 19.4 persons/sq km

Population density in
Vientiane municipality 135 persons/sq km

Population growth rate 2.76 percent/annum
(1998 est.)

Fertility rate 5.66 children per
mother (1998 est.)

Life expectancy at birth 53.7 years
Infant mortality rate
(per 1,000 live births) 101

Under 5 mortality rate
(per 1,000 live births) 140

Mean years of schooling 2.9 years

Adult literacy rate 43 percent

Access to safe water 39 percent
(percent of population)

Physicians
(per 1,000 people) 0.2

Hospital beds
(per 1,000 people) 2.6

Sources: ADB, Lao PDR Country Assistance Strategy, 1999; UNICEF,
1999; & World Bank Development Indicators, 1999
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tration of curbside ambient CO now rarely exceeds, in less
than one percent of observations, Pollution Control De-
partment (PCD) standards. Fleet modernization, enforce-
ment of emissions standards, less traffic congestion on
account of more roads and highways, and fuel quality im-
provements, including requirements for oxygenates in gaso-
line, have cumulatively contributed to realizing these gains.

Despite these efforts, Bangkok’s air pollution levels
remain serious. Particulates and ozone are particularly
problematic. Annual mean total suspended particulates
(TSP) at curbside averaged 480 ug/m3 from 1988 to 1997,
exceeding the annual average standard set by PCD of
330 ug/m3. In 1997, TSP levels at non-curbside moni-
toring sites averaged 120 ug/m3 while frequency in which
daily TSP standards are exceeded is over 70 percent at
curbside locations and only 2 percent at non-curbside
sites. Total suspended particulates are generated largely
(40 percent each) by diesel-fueled vehicles and by road
dust, with the remainder from industry and other sources.
A 1994 World Bank study on the urban environment es-
timates a 20 percent reduction in the concentration of
suspended particulates could generate annual health ben-
efits worth between $400 million and $1.6 billion in mon-
etary terms (World Bank 1994).

Particulates of less than 2 microns are of special con-
cern because of their ability to penetrate and remain deeply
lodged in the human lungs; average particle levels of less
than 10 microns diameter (PM10) at curbside sites have
risen steadily since 1992. In 1997, the daily PCD stan-
dards for PM10 of 120 ug/m3 were exceeded 21 percent of
the time at curbside monitors and 13 percent of the time
at non-curbside sites.

Policies and programs. Four government de-
partments—the PCD, the National Energy Policy Of-
fice (NEPO), the Land Transport Department (LTD),
and the Bangkok Metropolitan Administration
(BMA)—are involved in addressing Bangkok’s air pol-
lution problem. Current programs include:
� the construction of new roads and mass transit sys-

tems, and improvements in traffic management such
as measures allowing reversible lanes, parking restric-
tions, enforcement of traffic laws, flexible working hours
and requirement of catalytic converter for cars;

� improvements in fuel quality such as unleaded, oxy-
genates and gasoline reformulation, reduction of sul-
fur content, and reformulation of diesel and low
smoke lube oil;

� improvements in emissions standards for new and
in-use motor vehicles;

� improvement of vehicle inspection and maintenance
systems and roadside inspection;

� fuel switching for private cars and tuk-tuks; and
� control of dust on the road and from construction

activities.
Though air pollution is generally not yet a serious

problem in urban areas outside of Bangkok, the PCD
has nevertheless established a nationwide air pollution
monitoring system focused on 10 key provinces.

Mae Moh is the site of a 13-mw power plant com-
plex where large quantities of sulfur lignite are mined
and burned at Thailand’s largest single-generating
operation (2,625 mw). The Mae Moh valley is sur-
rounded by low mountains, during winter season atmo-
spheric inversion conditions occasionally occur. The most
severe sulfur dioxide episode in Thailand occurred in
Mae Moh in 1992, causing widespread damage to crops,
livestock, and human health. Following the incident and
several government reviews, the Electricity Generating
Authority of Thailand (EGAT) agreed to install scrub-
bers on all industries operating in the area although many
of the units have yet to be completely installed.

In 1995, the maximum standards for sulfur dioxide
emissions were exceeded for a total of 66 hours. Corre-
sponding figures for 1992, 1993, and 1994 were 27, 31,
and 29 hours, respectively. Unlike in previous years when
surges in sulfur dioxide emissions were primarily the
result of weather conditions, their large increases in 1995
were attributed mainly to high power production at Mae
Moh to compensate for a temporary shutdown of the
Bang Pakong plant near Bangkok during that time.

An unusual number of deaths from heart failures
and high incidence of chronic respiratory ailments con-
tinues to keep Mae Moh in the news. In August 1998,
some 400 local villagers were hospitalized for respira-
tory problems. Crop damage—and this is not the first
this has happened—was also reported. Provincial health
officials monitored local sulfur dioxide levels at 2,200
ug/m3 per hour, compared with the acceptable standard
of 1,300 ug/m3.

Water quality
Status. The PCD conducted a nationwide survey of
water quality in Thailand in 1997. Findings reflect 14
percent of surface water resources to be in good condi-
tion, suitable for aquatic animals and general human con-
sumption; 49 percent are of average condition, safe for
general consumption and agricultural uses; the remain-
ing 37 percent appear to be of low quality (Channin and
Johnson 1997). Daily per capita consumption of water
ranges from 50 liters per person in the countryside to
250-500 liters in municipalities. Approximately 80 per-
cent of water consumed ends up as wastewater, hence
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domestic wastewater accounts for nearly 60 percent of
total pollution load. Most of the country’s domestic
wastewater is treated by on-site septic systems which have
little maintenance or control.

Pollution from domestic sewerage is a problem
throughout the country, especially acute in central Thai-
land where population concentrations are highest. In ad-
dition to anxiety about high levels of coliform bacteria in
water and biological oxygen demand, there is increasing
concern about the rise in ammonium nitrates in surface
and groundwater, most certainly coming from runoff
sources of agricultural fertilizers. Industrial pollution is
most severe in the BMR, especially in the Chao Phraya
and Lower Thachin Rivers. The lower reaches of the
Chao Phraya passing through Bangkok are always low in
dissolved oxygen, averaging only 0.8 micrograms per li-
ter (mg/l) compared with 5 mg/l which is the level suit-
able for consumption. The Tachin river estuary to the
west of BMR is also significantly polluted, with average
dissolved oxygen concentration of only about 0.5 mg/l.
Indications are that groundwater quality is deteriorating
although very limited actual monitoring has been conducted.

Deforestation, land development and reservoirs have
altered the hydrology of major rivers in Thailand, gener-
ally exacerbating flow patterns and increasing runoff and
sediment loads. Livestock raising, primarily of pig and
poultry, and fish farming operations are expanding, in-
troducing large new BOD into surface waterways. In-
creased agricultural and industrial activities are beginning
to affect groundwater. In many areas including tourism
zones such as Pattaya, the incidence of waterborne dis-
eases is on the rise. There is widespread anecdotal evi-
dence that many tourists are shying away from some of
the most popular tourist beaches in the area because of
concern over coliform bacteria and other pollutants.

Policies and programs. While Bangkok has
a rudimentary sewer system, it was only in the 1990s that
the city began constructing central wastewater collection
and treatment systems. This has finally gained sufficient
priority that, even with the economic crisis, the Govern-
ment of Thailand committed $550 million for wastewa-
ter collection and treatment systems in the Bangkok
Metropolitan Area in 1998. Similar investments are un-
der consideration for secondary cities and towns. Approxi-
mately 10 percent of municipalities nationwide currently
have wastewater treatment facilities, another 30 percent
have water treatment plants under construction, and 60
percent have no wastewater treatment systems underway.
Almost everywhere, sewers combine with stormwater
drainage,  meaning  annual overflows occur during flood-
ing or heavy downpours.

Interagency cooperation remains weak and cost-
recovery policies for wastewater collection and treatment
and user charges are poorly designed, if at all imple-
mented. As a result, existing facilities are often not main-
tained, or worse, not operated at all because of lack of
funds.The Bangkok Post in 1998 reported that 25 of 26
wastewater treatments are not operating because of lack
of operation and maintenance funds. Cost recovery for
operation and maintenance remain serious constraints.

Solid and hazardous wastes
Status.  Bangkok alone accounts for nearly one quarter
of the 33,000 tons of solid waste generated daily (13 mil-
lion tons a year) nationwide. Municipalities and sanitary
districts generate a slightly greater amount, with the re-
maining half coming from rural areas and villages. Just
before the recession, in 1996, estimates were that per capita
generation of wastes was increasing by as much as 5 per-
cent per year. For the year 2020, estimates of nationwide
waste fall between 41,000 and 75,000 tons/days roughly a
doubling of today’s levels.

In Bangkok, collection efficiency has increased from
80 percent to over 95 percent in recent years. Bangkok is
currently able to recycle 20 percent of its solid waste,
nearly 35 percent are recyclable material of commercial
value but which are just being thrown away.20  However,
in secondary towns and cities collection, levels are gener-
ally well under 80 percent and recycling and reuse pro-
grams are mainly through scavenging.

Medical waste from hospitals and clinics are also
cause for concern. In Bangkok, at least 80 tons of medi-
cal waste are generated daily but BMA can properly
handle only 20 tons/day for collection by special collec-
tion vehicles or for incineration. Hospitals and clinics in
other cities generally dispose their wastes as municipal
refuse.

Policies and programs. Bangkok and other
key municipalities are giving garbage collection more
importance, and this is evident in improvements in col-
lection infrastructure and efficiency. Safe disposal never-
theless remains a major problem. In addition to household
garbage, 1.5 million tons of industrial hazardous waste
and 4,000 tons of health care waste were generated by
Bangkok alone in 1995. No sanitary landfills are yet op-
erating, wastes are disposed of in open dumps or land-
fills. Bangkok has two engineered landfills that process
about half the waste generated, other cities do not have
any landfills at all. The tourist city of Phuket constructed
an incinerator but has discontinued its operation because

20 Dr. Hansa Sanguannoi, personal communication.
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of high operating and maintenance costs. (But the Gov-
ernment, it has been reported, is stepping in to finance
the operating costs of an incinerator.)

Chiang Mai, second largest city and tourist center in
northern Thailand, has for the past decade faced increas-
ingly serious waste disposal problems. The city’s waste
disposal site was filled beyond capacity in the early 1990s
and faced with the most common garbage site problem:
the not-in-my-backyard (NIMBY) syndrome. No com-
munity within reasonable distance was willing to host a
new alternative dump site or landfill. The city has gone
through several embarrassing periods of noncollection,
in which wastes have festered on the streets for weeks at a
time, causing considerable public nuisance and discour-
aging tourism.

A government-constructed but privately-operated
hazardous waste treatment center was opened on the west-
ern half of Samut Prakarn in 1988, but it cannot process
solvents containing wastes. In the meantime, the second
of a nationwide series of waste treatment centers long
planned by DIW in Rayong Province has yet to open.
Both DIW and the PCD have pilot programs underway
to encourage industry to adopt pollution prevention prin-
ciples that will substantially reduce both hazardous and
solid wastes. Most hazardous wastes are currently not
being segregated from household or municipal waste
streams and pose an increasingly worrisome threat to sur-
face and groundwater supplies. Responsibility for collec-
tion and disposal of solid wastes, by law and tradition, rests
in the local governments. Sewerage and wastewater treat-
ment are, in contrast, functions of the central government.

The National Solid Waste Management Sector Plan,
funded by ADB and completed in 1997 (PCD 1998a)
provides a framework for establishing or upgrading waste
collection, recycling and disposal facilities nationwide.
The Overseas Economic Cooperation Fund (OECF)
has offered support to both Bangkok and the central Gov-
ernment, but such assistance appears to be limited to
OECF’s current funding through the Environment Fund.
Solid waste management is included under the World
Bank’s planned urban environmental loan program for
Bangkok, but senior environment officials are confident
that the Government’s present efforts are adequate for the
near term, and are more likely to seek international funding
to address air and water quality issues (PCD 1998a).

In 1997, the PCD completed a solid waste manage-
ment policy and planning report which sets guidelines
for establishing preventive systems and action plans. The
policy document recommends, among others, the setting
of standard criteria and methods of solid waste reduction,

support for clean technology, investment promotion, and
education and training to implement pollution preven-
tion and control. The policy also includes developing
the role and strengthening the capacity of local govern-
ments, private organizations and other sectors in envi-
ronmental quality management, and recommending the
establishment of an environmental auditing and report-
ing system. The Government has set as targets a 15 per-
cent recycling of wastes, collection efficiency of 90
percent, promotion of private sector investment in waste
management, the introduction of a “buy back” scheme
for some packaging materials, and the application of the
“Polluter Pays Principle.”

Outside of Bangkok, local solid waste management
planning programs are becoming an increasing focus of
annual provincial environmental planning processes
which could lead to funding for infrastructure from the
Government’s Environment Fund. A US Trade Devel-
opment Agency (TDA) feasibility study was conducted
during 1999 to develop waste management programs
and facilities in the Thai western provinces of Rachburi,
Petchburi, and Kanchanaburi. The program was initi-
ated several years ago with the expectation of arriving at
regionwide solutions. It appears that the TDA study will
have to focus on province-by-province programs as some
provinces appear unwilling to accept responsibility for
disposal of solid waste from other provinces or areas
(Nisakom, Kositra, personal communication).

Viet Nam

Viet Nam is dominated by the four large cities: Ho Chi
Minh City (HCMC), Hanoi, Hai Phong, and Da Nang.
The division is a result of the Government’s policy of
designating three areas of the country as industrial de-
velopment zones, to receive the lion’s share of foreign
investment. Identified industrial development zones are:
(i) Hanoi/Hai Phong/Quang Ninh, (ii) Quang Nam/
Da Nang, and (iii) HCMC/Ba Ria-Vung Tau/Dong Nai.
This land use allocation has created high migration rates
to these cities, which have attained urbanization rates of
about 7 percent. The projected urban share of the popu-
lation is expected to grow by 2,000 to about 24 million.
This population and economic trend is giving rise to a
number of significant environmental issues.

Prolonged war effort and government investment
policies were largely directed to industry and agricul-
ture, leaving urban infrastructure a low priority. This has
resulted in rapidly deteriorating living conditions in cit-
ies with issues discussed below as main features.
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Water supply and sanitation
Investment in water supply and sanitation has been se-
verely financially constrained in Viet Nam. Quality of
urban water supply is generally poor, as a consequence of
the discharge of untreated or partially treated wastes as
well as domestic liquid wastes. In Hanoi, there is virtu-
ally no domestic or industrial liquid waste treatment,
and—as the city holds a relatively large industrial base—
industrial wastes are a significant source of water pollu-
tion. The National Environment Agency (NEA)
estimates industrial wastewater discharges in HCMC
to account for 20-30 percent of the total flows in Viet
Nam’s river systems, with major industrial contribution
to water pollution coming from the oil refining, chemi-
cal, and food processing industries. Only 100 urban cen-
ters have piped water systems that deliver water to 47
percent of the urban population (1995). The remaining
urban inhabitants use water from unprotected and most
likely polluted shallow wells and the mortality and
morbidity profile can be linked to waterborne diseases.
Water pollution-related diseases are among the leading
sources of morbidity, especially among children.

Groundwater
The quality of groundwater is generally good, except for
elevated levels of iron and manganese in some areas, and
seawater intrusion in coastal regions. At present, only 15
percent of exploitable groundwater reserves have been
tapped, as surface water is generally plentiful and inex-
pensive. However, water demand is increasing in areas
like Dong Nai, where surface water shortages are experi-
enced.

Contamination of groundwater in urban areas, par-
ticularly in Hanoi, is becoming increasingly a critical
issue, as virtually the entire population depends on
groundwater for drinking and household use. There are
also signs in Hanoi of high concentration of fecal con-
tamination in water wells. Monitoring for toxic metals
and other hazardous chemicals has been undertaken to a
limited degree to assess impacts from industrial dis-
charges.

For large segments of the population access to sew-
erage systems is largely nonexistent in the cities and most
urban centers are served by various forms of open drain-
age such as ditches and street gutters. Maintenance of
existing systems has not kept pace with the increasing
influx of population. In addition, no city as yet has an
operating plant for wastewater treatment of domestic sew-
erage in Viet Nam. This constitutes a major health haz-
ard during periods of storm and flooding, when coliform

and fecal pollutants from human wastes are easily spread
through contaminated floodwaters. It is estimated that
wastewater discharge from households and commercial
establishments is about 500,000 m3 per day. About 46
percent of the household wastes is discharged into septic
tanks, and the remaining 54 percent is discharged un-
treated.

Air pollution is a burgeoning environmental prob-
lem in urban areas due to the combined emissions from
both industrial and mobile sources. In Hanoi and Hai
Phong, coal is the principal fuel for industrial boilers,
cooking, and space heating in the winter months. Air pol-
lution control devices are nonexistent in industrial facili-
ties, which have aged, low-efficiency boilers. Due to rapid
urban expansion, industrial estates that were previously
located outside population centers are now within city
zones and pose a serious threat to human health. Com-
pounding the poor air quality is the profusion of low-
efficiency two-stroke motorcycles and poorly maintained
vehicles that run on leaded gasoline, generating high am-
bient levels of particulates, lead sulfur dioxide, and car-
bon monoxide. Air pollution is further exacerbated by
increasing traffic congestion, reducing traffic speeds and
increasing emissions per km traveled.

Solid waste
Less than half of the solid waste generated in Hanoi and
HCMC is collected; the remaining uncollected waste is
disposed of in lakes, streams, and vacant lots. The current
disposal sites are not designed as sanitary landfills, are
not properly sited or managed, and are expected to ex-
ceed their capacity in the near term. There are two
composting plants with limited capacity, capable of re-
ceiving only about 3 percent of the 1,500 tons generated
in HCMC (1995).

Industrial/hazardous waste
The industry sector in Viet Nam has become larger and
more diverse with the reunification of the country. Based
on government projections, industry will be four times
larger by 2010, and most of the output will be from new
industrial facilities. Foreign investment is increasing sig-
nificantly; for example, 1996 figures show an increase of
23 percent over 1995. Viet Nam now has three major
economic zones: north (Hanoi, Hai Phong, and Quang
Ninh provinces), south (HCMC, Dong Nai, Vung Tau,
and Ba Ria); and central (Quang Nam and Da Nang).
The industry sector can be roughly divided into heavy
industrial facilities (mostly located in the north) and a
heterogeneous and medium-scale light industry sector

Environmental Setting and Priority Areas for Environmental Action
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concentrated in the south. The large-scale heavy indus-
tries are state enterprises that generally employ ineffi-
cient technology and rely entirely on government support
for capital investment, though these are isolated from in-
ternational market forces.

The industry sector in Viet Nam is characterized by
(i) obsolescent technology, resulting in inefficient use of
raw materials with concomitant pollution; (ii) absence of
effective pollution control facilities; (iii) industrial zones
improperly planned; and (iv) improper siting.

Hazardous waste
In a recent ADB study related to hazardous waste man-
agement, it was estimated that 275,000 tons of hazardous
waste are generated in the country, 30 percent emanate in
the north, 10 percent in the central area, and 60 percent in
the south. If industrial growth continues as envisaged by
the Government, total quantity of hazardous wastes may
increase to more than 1 million tons annually by 2010.
The relative proportions of waste generated between the
regions is not expected to change significantly.

ADB’s study indicates that generally no segregation
of wastes or systematic treatment or disposal of hazard-
ous wastes, either at regionally based treatment facilities
or at the production site, takes place. The general per-
ception in Viet Nam is that hazardous waste manage-
ment is not a major problem. A low level of understanding
as to what constitutes hazardous waste also results in poor
understanding of how much is currently being produced.

In addition, it was noted that industrial wastes, in-
cluding hazardous wastes collected by the respective mu-
nicipal services companies, are disposed of at poorly
engineered landfill sites together with municipal wastes.
Liquid hazardous waste from landfills, leachate, is gen-
erally discharged directly into streams or rivers that are
used as a source for agricultural/aquacultural purposes
or as a drinking water source by the local community.

Energy

Cambodia

Cambodia relies on two primary energy sources: biom-
ass for about 85 percent of its total energy requirements,
and petroleum products for about 14 percent. The
balance is accounted for by a single small hydropower
station (see Table 16). In the mid-1990s annual consump-
tion of biomass was placed by the Ministry of Industry,
Mines and Energy (MIME) at about 5.9 million tons,
of which fuelwood accounts for about 5.5 million tons

and charcoal and other biomass account for the rest. About
two thirds of petroleum products were consumed by trans-
port, 26 percent by electricity generation, and the balance
was consumed by households (for lighting mainly in the
countryside, and cooking in urban areas). The number of
stoves using liquefied petroleum gas is believed to be
increasing rapidly in Phnom Penh. Cambodia’s fuel uti-
lization efficiency for all fuels is comparatively low by
international standards. Technical losses in electricity gen-
eration and distribution are 50 percent higher than in the
more developed countries of Asia. Wood combustion
efficiency is low and few biomass waste-utilization tech-
nologies are available. No significant effort has been
exerted to reduce energy consumption despite economic
losses and the somewhat less obvious environmental reper-
cussions. The high and nondeclining consumption of wood-
based energy has been an important contributor to localized
deforestation and to environmental problems often associ-
ated with it. In the case of petroleum-based products and
electricity, the primary environmental concerns are green-
house gas emissions and the threat of worsening air
pollution in Cambodia’s urban areas. The Energy Effi-
ciency Office within the Electricité du Cambodge (EdC)
has been relatively ineffective until now.

A National Energy Conservation (NEC) being for-
mulated under the World Bank’s initiative to be implemented
by MIME with broad participation (MOE, MAFF, EdC,
MRD, Ministry of Women’s Affairs) is the first of its kind in
Cambodia. Its broad objective is to achieve a significant
improvement in energy use practices over a five-year period
(1999-2003). Among the more specific objectives are the
establishment of a national energy conservation and effi-
ciency office (as an NGO) and improvement of the effec-
tiveness of EdC’s Energy Efficiency Office.

Table 16: Structure of Energy Consumption,
Cambodia, 1995

Energy         ‘000 TOE Percent of
Source          Equivalent Total

Wood 1,850 82.2
Charcoal       26 1.2
Other Biomass and Dung       39 1.7
Petroleum Products     317 14.1
Fuel Oil         2 0.1
Diesel Oil     129 5.7
Kerosene       26 1.2
Jet Fuel       11 0.5
Gasoline     145 6.4
Liquefied Petroleum Gas         4 0.2
Electricity       20 0.9

Total  2,252 100.0
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Wood-based and biomass energy
The annual consumption of wood and charcoal for 1995
is given in Table 17.

Household consumption accounts for almost all (97
percent) of wood-based energy. The pattern of household
consumption is summarized in Table 18.

Households dominate wood-based energy consump-
tion in Cambodia. The environmental impact of fuelwood
and charcoal consumption is believed to be uneven and
greater in areas more densely inhabited (broadly, the
southeast) as well as those that supply charcoal to Phnom
Penh.21

The FAO-funded Cambodia Fuelwood Saving
Project, based in Kompong Chnnang province, demon-
strated that efficiency improvements of up to 50 percent
are attainable through improved design of household or
specialized22  cooking stoves. Some agricultural residues
(e.g., rice husks) find a ready market, while the use of
other biomass residues has not been sufficiently explored.
More efficient charcoal kilns are being introduced on a
trial basis by an NGO, although the scheme is seen by
some as an invitation to increase charcoal production
rather than merely making it less wood-consuming. Taken
together, considerable potential exists in improving the
efficiency of fuelwood use. Improved stove efficiency
could become a major positive force in areas such as the
Tonle Sap, where deforestation is a serious issue. As in

the case of modern energy sources, demand management
could be an attractive option in wood energy use, i.e., it
could be cheaper to improve the stoves or charcoal kilns
than expanding capacity (here, establishing and main-
taining tree plantations). The question of charcoal pro-
duction acquires a special environmental significance
where it takes place in, or is close to, protected and other
vulnerable areas such as the mangrove forests along
Cambodia’s shores.

Hydropower
Hydroelectricity has been in the agenda of national and
subregional planners in Cambodia, but only a single hy-
droelectricity installation is operational at present, a 1
MW plant in Ochum, Ratanakiri built in 1993; another
two (Kirirom I, Prek Thnot) still await rehabilitation
(see Table 19).

Pre-feasibility or feasibility studies for hydroelectric
installations in Cambodia have been made by MRC ever
since the latter’s establishment in 1957.23  More recently,
MOE has been involved in commenting on the feasibil-
ity studies of hydroelectric dams in Phnom Kamchay and
Prek Thnot. MOE has expressed particular interest in
obtaining funds for a reappraisal of the Sambor hydro-
electricity project feasibility study.

Progress in bringing any of these schemes to fruition
has been affected by a perception that despite hydrologi-
cal and engineering appeal, the economics of these
schemes are marginal, especially when compared with
the return on investments in improved energy efficiency.

Table 17:  Consumption of Wood and Charcoal,
1995

Area Wood Charcoal
(million tons) (‘000 tons)

Rural 5.0 8
Phnom Penh 0.1 34
Other urban 0.4 11

Total 5.6 53

Note:  This table  does not include “other biomass”  sources (agricul-
tural residues, etc.).
Source: MIME.

Table 18:  Household Consumption of Wood
Energy 1995 (wood energy equivalents)

Area Wood Charcoal Total
(percent) (percent) (percent)

Rural 84.5 1.1 85.6
Phnom Penh 1.7 3.5 5.2
Other 7.2 1.0 8.2

Total 93.4 5.6 100.0

Source:  MIME.

Table 19: Potential Hydropower Sites in Cambodia

Site Considered Site Considered
by MIME to have Maximum by MIME to have Maximum
Potential for Installed Potential for Installed
Short- to Medium Capacity Long Term Capacity
Term Development (MW)  Development (MW)

Kirirom I 11.0 Sambor 465
Prek Thnot 18.0 Lower Se San 1 900
Kamchay 127.5 Lower Se San 2 480
Bokor Plateau 28.0 Lower Se San 3 375
Stung Battambang II 36.0 Stung Metoeuk 180
Western Kirirom 13.0 Lower Russey Chrum 125
Stung Piphot 25.0 Cheay Areng 269
Stung Atay 110.0

21 The UNDP/USAID/IDRC/CRDI Wood Energy Flow Study of Phnom Penh
(1997) documented the pressure on forest resources linked to supplying Phnom Penh.

22 Among specialized uses, home-based agro-processing activities such as palm sugar
distillation or fish processing predominate. Palm sugar distillation consumed almost a
fifth of total fuelwood in Kompong Chnnang. Brick manufacture is among other im-
portant fuelwood-using rural or suburban activities.

23 “Review and Assessment of Water Resources for Hydropower”  (1991).
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approval of hydropower projects. Since early 1977, the
Department of Development and Promotion of Tech-
nology of STEA has also been assigned a role in research
and development, information sharing, and promotion
of renewable energy technologies.

Almost all the electricity generated in Lao PDR is
from hydropower. In 1997, total electricity generation
was 12,18.7 GWh, representing a decrease of 2.4 percent
from the previous year. Electricity imported totaled 101.6
GWh, representing 8 percent of total production; 2 GWh
was imported from Viet Nam to supply Houaphan prov-
ince and 99.6 GWh from Thailand to supply the prov-
inces of Khammouane, Savannakhet, Bolikhamxay,
Bokeo, and Kenthao. Total energy sales in 1997 amounted
to 1,144 GWh, of which domestic consumption totaled
434 GWh, while exports to Thailand amounted to 710
GWh.

There are five hydropower power plants in the Lao
PDR (see Table 20). The Theun-Hinboun power plant
is an independent power plant of 210 MW built to export
electricity to Thailand. Two other hydropower plants are
expected to come on line in 1999—Nam Leuk (60 MW)
and Houay-Ho (150 MW). Nam Ngum, located near
Vientiane and completed in late 1960s, has a total in-
stalled capacity of 150 MW and for many years gener-
ated most of the Lao PDR foreign earnings via
hydropower sales to Thailand. The Xeset power station
contributes 45 MW to the national grid and generation
is mostly in the wet season since Xeset is a “run-of-river”
type of facility.

Given the extensive development needs of the Lao
PDR and the potential of dams to generate foreign cur-
rency, rapid development is tempting. However, difficul-
ties in raising the required loans and a plethora of social
and environmental problems beset potential projects.
Quick development may upset delicate, natural hydro-
logical and ecological balances upon which most Lao-
tians depend for their subsistence livelihood. No overall

Also, the escalating cost of “negotiating” with a large
number of widely dispersed foreign NGOs has funda-
mentally changed the economics of hydropower.

Lao PDR

The Lao PDR is endowed with significant indigenous
energy sources. The tributaries of the Mekong River
within the Lao PDR have few large-scale dams and res-
ervoirs and hold a tremendous potential for hydropower
development. The Ministry of Industry and Handicrafts
(MIH) estimates the country’s hydropower potential at
18,000 MW. This promise of energy prompted the Lao
PDR to set a goal 23 dams to be completed by the year
2010. The current installed capacity is 217 MW, of which
202 MW is based on hydropower, while the remaining
15 MW consists of diesel power generated electricity.
Nationwide, 16 percent of the households are electrified
with urban areas accounting for 90 percent of the electri-
fication and about 95 percent of consumption. Domestic
energy consumption is growing rapidly at 8-10 percent
annually. Only 7 percent of the total electricity consump-
tion takes place outside of Vientiane. At present, about 65
percent of the total output is exported to Thailand, earn-
ing 25 percent of the country’s foreign exchange.

Energy use in the Lao PDR is dominated by house-
hold consumption of traditional fuels, mainly wood and
charcoal. The use of wood as fuel has been a major cause
of deforestation and is likely to remain so in the near
term.

There are major lignite deposits at Hongsa in north-
west Lao PDR. These are proven reserves of about 810
million tons, of which over 530 million tons are deemed
economically recoverable. Energy content is estimated at
8-10 megajoules per kilogram with a relatively low sulfur
content of 0.7-1.1 percent.

Electricity sector
MIH is responsible for the energy sector, including the
electricity subsector. Electricity generation is the respon-
sibility of Electricite’ du Lao (EdL). EdL is responsible
for the planning, design, and construction of its own fa-
cilities in generation, transmission and distribution, in-
cluding both urban and rural electrification. MIH
coordinates with EdL in planning and preparing large
projects and managing the Government’s interest in joint
venture companies run by EdL. The Science, Technol-
ogy and Environmental Agency (STEA) in the Prime
Minister’s Office is the main coordinating agency for
environmental planning and management across all sec-
tors and is responsible for the environmental review and

Table 20: Hydropower Plant in Operation

Production
Capacity in 1997

Name Province (MW) (GWh)

Nam Ngum -1 Vientiane 150 1055
Xeset Salavan 45 136
Xelabam Champassack 5 23
Nam Dong Luang Prabang 1 4
Theun-Hinboun Bolikhamxay 210

411 1218

Source: EDL
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study of water resources has been carried out in the Lao
PDR and if development plans are to be sustainable, they
must be based on an extensive knowledge of the current
physical and sociological characteristics of the localities
being considered for development.

Rural electrification
The underdeveloped state of rural infrastructure in the
Lao PDR is a major constraint to rural economic growth
and poverty reduction. Only 8 percent of rural Lao house-
holds are connected to the electricity grid, compared with
over 60 percent in Vientiane. Households which are not
connected to the grid pay high prices for electricity, for
example, electricity from automotive batteries cost at least
$2 per kilowatt-hour.

In many cases, rural areas are electrified by extend-
ing the electric power grid to the suburbs of urban perim-
eters. Rural electrification has, nevertheless, been an element
of all major electrification projects in the past and has been
a component of the five main electrification projects:
(i) Vientiane Plain Rural Electrification 1986-1990 funded
by ADB; (ii) Nam Ngum-Luang Power Transmission com-
pleted in 1997 funded by ADB; (iii) Southern Provinces
Electrification completed in 1993 funded by World Bank;
(iv) Provincial Grid Integration an ongoing World Bank
project; and (v) Southern Provinces Rural Electrification
(SPRE), also an ongoing World Bank project. As part of
the SPRE loan, the World Bank has included a modest
($610,000) off-grid electrification component. Through this
component, technical assistance is being provided to EdL
to design and implement diesel, solar photovoltaic, and mi-
cro hydropower off-grid electrification.

Due to long distances from sparsely populated and
remote areas, connection to the regional grid is difficult
to justify on economic grounds and inaccessibility and
costs of fuel hamper use of diesel generators. The terrain
and low population density in remote scattered commu-
nities makes off-grid electrification through renewable
sources an attractive option. Barriers to surmount include
budgetary constraints, lack of experience and qualified
human capacity, and lack of information about technolo-
gies. Initiatives are underway to lay the foundation for
larger future investments in this area by JICA, World
Bank, and ADB to meet the Lao PDR’s ambitious develop-
ment objective of achieving 25 percent rural electrification
by 2005.

Thailand

The 1990s was a period of declining oil prices and strong
economic expansion, and Thailand’s use of energy grew

rapidly. Annual commercial energy demand increased
from 9.1 percent in 1992 to 12.4 percent in 1993, and the
growth rate for electricity use was 12.3 percent. As is
typical in an industrializing economy, these rates exceeded
the economic growth rate, which averaged only 7.6—7.9
percent annually during 1992-1994. Peak demand in
1994 climbed to over 10,000 MW with reserve of about
25 percent at a 75-80 percent load factor, and the demand
for new electricity generation was growing at 1,200—
1,500 MW per year.

As the recession took hold in mid-1997, power demand
went flat for the first time in over four decades. January 1998
saw a drop in electric consumption of 11.7 percent over the
January 1997 level. Average consumption in January 1998
was equivalent to 1,031,145 barrels equivalent per day of
crude oil (BOED). In 1999, Thailand’s commercial con-
sumption of raw energy began to rise again: by 2.2 percent
in January over January 1998, or 1,053,905 BOED. This
was an early signal that the recession had bottomed out.

Policy and program
The National Energy Conservation Program, coordi-
nated by the NEPO and implemented largely through
EGAT and the Metropolitan Energy Authority (MEA),
has been a considerable success. It aims to reduce gross
national energy consumption by at least 3 percent annu-
ally. It was funded at about Bt4 billion annually during
the Seventh Plan period, and is expected to conserve Bt15
billion a year in energy costs.

Viet Nam

Viet Nam has one of the lowest levels of energy con-
sumption in the world, although both production and con-
sumption of energy are increasing rapidly. Power
generation, transmission and distribution in Viet Nam,
are under the exclusive aegis of Electricity of Viet Nam
(EVN), which in turn operates under the umbrella of the
Ministry of Industry (MoI). According to the MoI, Viet
Nam’s estimated demand for electricity to the year 2010
will grow annually at the rate of 13 to 15 percent corre-
sponding to a need of adding 600–800 MW of new power
capacity to be added to the overall grid annually.

Depending upon the area, Viet Nam is facing an in-
creasing number of blackouts as demand for electricity
surges beyond the capacity of existing power stations. Pro-
viding electricity to the larger cities and industry takes a
precedence over smaller provinces and households in the
countryside. It is expected that shortfalls will increase as
large block industrial users such as production plants, in-
dustrial processing zones and satellite cities come on line.

Environmental Setting and Priority Areas for Environmental Action
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Hydropower plants which contribute about 64 per-
cent of Viet Nam’s total electric supply have been ad-
versely affected by the El Nino-induced drought of 1997
and early 1998. Industry experts claim that the current
supply will be severly constrained with the growing popu-
lation. In order to help alleviate the hydropower short-
age, the state is planning to import energy sources from
nearby Lao PDR and PRC.
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Environmental policies, to be effective, require
capable public institutions. Enacting compre
hensive legislation is of limited value if institu
tions are incapable of implementing the
policies and actions that will address priority

environment problems. One of the important functions
of the framework legislation is to define the mandate for
environmental agencies in relation to other government
bodies. Because environmental problems cut across
sectoral boundaries and may involve many different
agencies, clearly delineating institutional arrangements
is crucial for effective implementation.

Institutions generally do not have adequate resources,
the needed incentives, and trained staff to carry out envi-
ronmental management functions properly. A significant
move has been made by the individual countries, begin-
ning in the early 1990s–that of establishing a ministry or
a cabinet-level coordinating organization to address
natural resources and environment management issues.
Thus, Viet Nam and Thailand now have their Ministry
of Science, Technology and Environment (MOSTE),
while Cambodia has its Ministry of Environment
(MOE). In the Lao PDR, with the recent approval of
Decree 068/PM (the Environmental Protection Law),
the Science, Technology and Environment Agency
(STEA), a cabinet-level executive institution, acts as the
coordinating agency on all environment-related issues.

Cambodia

Institutional Framework

Political and socioeconomic context
The human resource vacuum experienced by Cambodia
in the early 1990s has set the stage for the influx of much
technical assistance from funding agencies. Thus, an
evaluation of the environmental policies enacted and

institutional arrangements made in the 1990s necessarily
reflects also in part upon the performance of the funding
and development agencies.

Environmental considerations occupied a second-
ary place early in the decade when the rehabilitation and
reconstruction needs of the country took precedence.
Nevertheless, the 1994-1995 National Program to Re-
habilitate and Develop Cambodia includes optimizing
sustainable use of natural resources among its major con-
cerns, along with the pursuit of macroeconomic stability,
administrative and judicial reform, and other develop-
ment objectives. Other planning documents mention
strengthening the base for a market economy among the
short-term priorities. The emphasis placed on market
opening, however, also led to the uncritical, and harmful,
management of natural resources.

The weak revenue base of the state, overstaffed pub-
lic service, problems linked to demobilization and rein-
tegration of former soldiers into the economy, and limited
technical capability of the line agencies have all been eas-
ily recognized as major obstacles to economic develop-
ment, and, as it turned out, to good environmental
management. The weak revenue base makes natural re-
sources a tempting target for revenue raising. Overstaffed
and underpaid civil service makes it difficult to profes-
sionalize natural resource and environmental manage-
ment. The resettlement demands often conflict with
environmentally sound land use. Added to this is the fact
that, after the period of the United Nations Transitional
Authority in Cambodia (UNTAC), natural resources
were being used to finance political party war chests rather
than the government budget.

Institutional structures and linkages
Significant efforts have been made throughout the de-
cade to establish viable environmental institutions. The
MOE was created in 1993. For a brief period it became
the Secretariat of State for Environment, but it reacquired

CHAPTER 3
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its ministerial status in 1996. The MOE operates along
the principles to which the Government commits itself.
These include: the recognition of the links between pov-
erty and environmental degradation; commitment to a
participatory approach to dealing with environmental is-
sues; acceptance of the need for an integrated approach
to most environmental problems; and the importance
given to strengthening relevant institutions and to aware-
ness building. The MOE has assumed a strengthened
role in environmental management and conservation in
recent years.

A number of institution-building projects in
Cambodia have been funded by, among others, the World
Bank, United Nations Educational, Scientific and
Cultural Organization (UNESCO), European Union
(EU), ADB (through two advisory TAs aimed at
creating in-country EIA expertise), MRC, Danish
International Development Agency (DANIDA), and other
organizations. Still, institutional weaknesses persist. They
fall into two broad categories: (i) technical and financial
incapacity of the institutions to deal with environmental
issues; and (ii) weak institutional linkages and coordination
between MOE and other branches of government and civil
society.

The first group involves issues like: (i) an overstaffed
administration at the central level coexisting with weak
and underfinanced provincial and district counterparts;
(ii) the absence of a clear statement of the duties and
responsibilities of the MOE staff and a human resource
development plan; (iii) a nontransparent system of
recruitment into the government service and insufficient
political support for a radical overhaul of the civil
service; and (iv) continued technical weaknesses in many
areas of environmental management (e.g., monitoring of
industrial emissions discharges, hazardous waste man-
agement, and others).

The main concern in the second group is the poor
delineation of responsibilities between MOE and the
Ministry of Agriculture, Forestry and Fisheries (MAFF)
in several aspects of natural resource management (e.g.,
protection of wildlife, monitoring of illegal forest activi-
ties, regulation of fisheries in the inundated forests of the
Tonle Sap, division of tasks within different management
classes of land, etc.).

 Complaints about lack of institutional coordination
are common in Cambodia. The source of inefficiency is not
the fact that different agencies look at the same problem but
rather that it is not clear who has the final word, and
decisions are often reached without reasoned consensus.

Much better coordination is needed not only among
but also within the main bodies dealing with environ-

mental problems. For instance, in MOE, only weak links
exist between the Department of Pollution Control and
Department of EIA Review. Within MAFF, it is
unusual for the Department of Forestry and Wildlife
(DF&W) to even “compare notes” with agriculture-
oriented departments. Several attempts of the last five
years to establish internal linkages within MOE and
formalize them in job descriptions for each of MOE’s
units need to be resumed and completed.

A notable absentee from the process of environmen-
tal policy formulation in Cambodia has been the
Ministry of Health. Apart from modest efforts by WHO
staff and a token representation of the Ministry of Health
in the EIA process, no work is conducted locally on the
numerous links between environmental conditions and
public health.24 Environmental policy in Cambodia
continues to lack any epidemiological basis.

There are a lot of overlaps in the management of
complex problems. Tables 21 and 22 illustrate the extent
of overlapping of government functions and legal provi-
sions in coastal zone management (RGC 1998b).

In addition to overlaps, institutional responsibility
is not well delineated vertically (i.e., between central,
provincial, municipal, and even district levels). This
problem is part of a bigger issue of fiscal decentraliza-
tion and public administration reform as a whole. In the
case of natural resource management in particular (forests,
fisheries, and, in the future, mining), absence of clear (or
any) specification of the regulatory and revenue functions
of different levels of administration contributes to the break-
down of effective resource management at the local level.

Mechanisms are now being created gradually to
achieve a more coordinated approach to environmental
decision-making. For example, EIA working groups in
key ministries have been created to provide better liaison
with MOE, and several bodies have been designated to
achieve a shared approach to coastal zone management.

Environment and development plans
The First Socioeconomic Development Plan (1996-
2000) considers the environmental task an encompass-
ing one–that is to “manage, conserve and protect
Cambodia’s environment and natural resources in an
ecologically sustainable manner to assist in alleviating
poverty throughout the nation.”

Six medium-term objectives were identified in 1995,
namely, to:
� Build the environmental planning and monitoring

capacity of core institutions;

24 There is strong indirect evidence of generally poor understanding in Cambodia of
the links between sanitation improvement and public health.
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� Improve forest concession management;
� Strengthen protected area management;
� Improve the management of the Tonle Sap ecosys-

tem;
� Manage coastal zones; and
� Reduce urban and industrial pollution.

With only small changes (addition of energy devel-
opment and a major narrowing down of urban and indus-
trial environmental issues to solid waste management),
the same topics are contained in the NEAP, prepared
under World Bank funding, and approved by the Council
of Ministers in December 1997. The NEAP presents a
five-year program (1998-2002) to improve environmen-
tal management. The first phase of the program (1998-
2000) focuses on strengthening the policy and regulatory
framework. The second phase is devoted to the imple-
mentation of the NEAP’s priorities. For the Govern-
ment of Cambodia, the NEAP provides the strategic
framework for improving environmental management.
It is complete (since it does not address water resources
and certain urban and industrial environmental issues)
but it is a sound technical basis for the medium term and
for formulating Cambodia’s environment strategy.

Other more specific planning documents are being
drafted or are under consideration. They include the

National Wetlands Action Plan, Regional Biodiversity
Action Plan (with Cambodia included), Strategic Coastal
and Marine Environmental Management Plan, and sev-
eral others.

Policy Development, Legislation,
and Regulation

Environmental policy legislation
In terms of legislation, a government decree on the Cre-
ation and Designation of Protected Areas was issued in
November 1993, largely adopting concepts of protected
areas management from the World Conservation Union
(formerly IUCN). It designates 23 areas of fragile and
critical habitats constituting a very large (by international
comparison) 19 percent of the total territory. Cambodia
is a signatory to all major international conventions
relating to environment (Biodiversity, Convention on
International Trade in Endangered Species or CITES,
Ramsar, Climate Change), and an active partner in
regional environmental projects and programs.

The Law on Environmental Protection and Natural
Resource Management (LEPNRM) was enacted in
1996. It codifies the State’s obligation to protect the
environment and ensure sustainable development of

Table  21:  Existing and Potential Institutional Overlaps in Coastal Zone Management in Cambodia

Responsible
Department/Office In Fo Fi Ag To Tr Lu Rd En

Industry (In) P CP P P P CP CP
Forestry (Fo) P CP CP P P CP P CP
Fisheries (Fi) CP CP CP P CP CP P CP
Agriculture (Ag) P CP CP CP CP P
Tourism (To) P P P CP P CP P
Transportation (Tr) P P CP P CP
Land Use (Lu) CP CP CP CP CP CP CP
Rural Development (Rd) P P CP CP
Environment  (En) CP CP CP CP P CP CP CP CP

C = current overlap/conflict, P = potential overlap/conflict.

Table  22. Current and Potential Overlaps Among Legal Provisions  In Cambodia’s Coastal Zone Management

Legal Provision FL FiL LEPNRM LL LLM PA

Forest Law (FL) CP CP CP
Fisheries Law (FiL) CP CP CP
LEPNRM CP CP
Land Law (LL) P CP CP
LLaw on Land Management Utilization and Construction (LLM) CP
Protection Areas Decree (PA) CP CP CP

LEPNRM = Law on Environmental Protection and Natural Resource Management.
Source:    RGC 1998b.
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natural resources. It also calls for the assessment of the
environmental impacts of new investment projects and
provides for public participation in environmental
decision-making. It extends the MOE oversight to
industrial and urban environmental issues.

Several key pieces of legislation currently await revi-
sion, including the much-debated Forest Law, which still
needs to be complemented by more detailed regulations
and implementing guidelines. Water pollution control
and solid waste management subdecrees were promul-
gated in 1999, as was the subdecree on environmental
impact assessment (EIA). The subdecree on the man-
agement of protected areas system is expected to be ap-
proved later in 1999.

Legal and regulatory issues
Efforts to recreate a legislative framework for environ-
mental management in Cambodia, started in 1993 and
interrupted in 1997, have been reasonably successful.
However, the translation of the framework into detailed
regulations and guidelines has only started and regula-
tory gaps still exist.

Experience in Cambodia and elsewhere in Asia sug-
gests that mere existence of environmental laws may not
be enough to create a suitable management framework.
The laws may be conflicting or unclear, regulations
quickly overtaken by events. Legislative and regulatory
reform requires a long-term and costly commitment that
calls for coordinated efforts among legislative drafters,
subject matter specialists and, preferably, subject matter
working groups.

Regulatory gaps must be closed for the legislative
framework to be functional. Assistance would be par-
ticularly needed in the: (i) development of regulatory in-
struments and management guidelines for protected and
neighboring areas (buffer zones); (ii) formulation of a
regulatory framework for the management of hazardous
wastes; (iii) review and finalization of regulations regard-
ing agricultural materials (especially pesticides); and
(iv) development of municipal regulations based on ur-
ban environmental subdecrees (on water pollution and
solid waste management).

Human resource development
There has been a substantial infusion of funds for human
resource development (HRD) within MOE and other line
ministries. A number of ADB technical assistance projects
have delivered training to MOE and other line agency per-
sonnel, and helped strengthen MOE’s technical capacity.
But until now, such programs have not included an inte-
grated HRD plan for MOE, or for MAFF.

There is a pressing need to prepare an HRD plan
for MOE—a plan that should complement the country’s
overall environment strategy. The plan must have suffi-
cient authority to invite coordinated support from fund-
ing agencies, particularly for training in regional or
cluster-based planning, among other skills.

Environmental Impact Assessment
Until recently, EIA2 5 in Cambodia was an ad hoc activ-
ity with the Council for the Development of Cambodia
(CDC) providing environmental (as well as overall)
clearance for major investment projects.26  EIA was
largely limited to public sector projects normally financed
by organizations whose internal approval procedures
mandated an environmental assessment (ADB, World
Bank, EU, bilateral agencies, etc.). This is being
changed. The process is now underway for: (i) transfer-
ring the responsibility for EIA from CDC to MOE;
(ii) transferring the initiative for conducting EIA from
outside development agencies to Cambodian authori-
ties; and (iii) making EIA apply across all new and old
activities in a systematic manner. The first step is virtu-
ally accomplished while the other two still require fur-
ther substantial efforts.

Today, the authority for EIA is squarely vested in
the MOE,27 as provided for by the LEPNRM. The
scope of EIA has been extended to all investment projects,
proposed or existing. Environment units have been, or
are being, created in all ministries having resource man-
agement functions (Ministry of Industry, Mines and
Energy; Ministry of Public Works and Transport;
MAFF; Ministry of Rural Development; Tourism and
Health). The approach to EIA is expected to be based
increasingly on formalized links between MOE and
these environment units. The Environmental Steering
Committee (ESC), with membership from the line min-
istries, NGOs, and the Chamber of Commerce, was cre-
ated in 1998 to advise MOE on issues relevant to EIA.

Implementation
Sector-specific technical EIA guidelines have been
drafted and ambient standards have been recommended
for air, water, and soils. In June 1999, an EIA subdecree

25 Unless otherwise specified, EIA is used here in a generic sense as all forms of envi-
ronmental assessment regardless of the depth of analysis provided.

26 Strictly, the Cambodia Investment Board (within CDC) approves private sector
projects and CRDB (also within CDC) approves public sector projects. Line minis-
tries approve public sector projects not requiring a loan, and local governments approve
projects that are outside the purview of CDC.

27 CDC remains responsible for approving loan-funded projects and despite the trans-
fer of responsibility for EIA  to MOE, the latter still needs to comply with CDC’s
approval process.
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needed to implement LEPNRM was issued. A number
of recommendations have also been made regarding en-
vironmental data generation and their management.28

The training of MOE and key line agency staff has
been taking place since 1995 under two ADB TAs and
two RETAs, as well as under other foreign-funded
projects. All of these activities have (to quote from a
consultant’s report) “positioned some 60 government of-
ficials at the threshold for implementing the EIA pro-
cess, including data management to facilitate the process.”

Limitations
The EIA process provides important safeguards for en-
vironmental management, but it also has limitations. First,
EIA procedures are typically far more advanced than the
baseline data upon which the EIA process depends. Poor
data lead to unreliable assessment of likely environmen-
tal impacts. Second, the EIA process is a static one based
on certifying compliance (or noncompliance) with cer-
tain norms. And even if the norms change over time, the
process contains few incentives for corresponding im-
provements in environmental performance (unlike some
market-based approaches to environmental manage-
ment). Third, the process has bypassed major areas of
environmental concern (especially in Cambodia) such as
land degradation, deforestation, and other issues.

Actions needing support
ADB has helped create a framework for EIA within MOE.
The new procedures need to be fully absorbed first,  and for
this reason, no additional support for EIA is envisaged in
the medium term. Possible areas of support, by ADB and
other sources, would be in entrenching the new EIA proce-
dures, providing for in-service training, physical buildup of
monitoring capability, and creation or improvement of en-
vironmental databases such as a register of industrial pollut-
ers or a pollution discharges database.

Environmental Governance

Government structures
Starting with the UNDP-implemented National Program
of Administrative Reform, a number of separate initiatives
have been supported by the international development
community aimed at creating a viable structure of govern-
ment institutions that are responsive to the needs of the
population and having the accountability and the ability to
evolve. Reform of the civil service and demobilization were
already identified as essential components of improved gov-
ernance at the time of UNTAC. However, the slow progress
in these areas has affected environmental management.

Personnel structure
The passage of the LEPNRM in 1996 and subsequent
developments have consolidated the role and powers of
MOE. Yet, the ministry’s ability to meet this mandate is
hamstrung by its “two-speed” personnel structure. One
group of staff, mostly those involved in foreign-funded
projects, are well-paid, motivated, and work full-time.
But the rest of the staff, who are low-paid, perform poorly
and merely retain their employment status by showing up
for a part of the day. Without a good human resource
development plan, it would be difficult to energize MOE
and other key government agencies.

Public participation
Until now, most decisions regarding environmental policy
in Cambodia have been supported financially and tech-
nically by the international community (including inter-
national NGOs) but made largely without any
participation from the Cambodian public. The public
gets no opportunity, for instance, to express their con-
cerns in the environmental assessment of projects. And
projects are approved with zero transparency to the pub-
lic. The local press has to some degree served as the only
alternative to a more structured dialogue. The 1999
subdecree on EIA, which requires that public scrutiny
now be made an integral part of the approval process will,
hopefully, change things for the better.

NGOs and voluntary organizations
A very large number of NGOs are active in Cambodia
(some 100 local and 200 international) and many are
involved in environment-related activities. Thus the
Australian People for Health, Education and Develop-
ment Abroad (APHEDA), Wetlands International, and
the American Friends Service Committee have a major
involvement in coastal zone management; CIDSE and a
dozen others in agricultural development; OXFAM and
four or five others in rural water supply, etc. There are
also nonprofit voluntary organizations and the Buddhist
order through the Khmer Buddhist Educational
Assistance Project or Buddhism and Environmental
Awareness Project run by Buddhist laic organizations)
that have taken active interest in environmental issues.

To further strengthen this constituency, there is need
to: (i) establish better links between NGOs and non-
profit voluntary organizations on one hand and provin-
cial and district levels of government on the other; and
(ii) undertake continuing environmental education and

28 ADB needs to ensure that expressions of need for further EIA support come from
outside the EIA industry (see Tripartite Meeting of TA 2723 of 28 December 1998).
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communication. Both the local media and the foreign
press can be mobilized for purposes of supporting cer-
tain environmental causes, educating the public, and pro-
moting transparency in environmental issues.

Environment and Natural
Resource Data

The scarcity of reliable baseline data on the environ-
ment has been a concern since foreign technical assis-
tance began in earnest in 1994. Some entities (e.g.,
the Food and Agriculture Organization, the United
Nations Development Programme–CARERE, and
the Japan International Cooperation Agency) have
successfully obtained original field data on
Cambodia’s environmental resources. However, agen-
cies that collect data are often unwilling to share the
information with other entities without compensa-
tion29 (SEATEC et al. 1998). There is need to look
for new ways of generating needed baseline data. Since
the work involved and the value of such an undertak-
ing go beyond the life of any given project, ADB is
considering the notion of channeling funds to people
with more long-term commitment and the needed tech-
nical competence, such as graduate students and young
professionals. A suitable conduit—probably an edu-
cation or research foundation with an interest in envi-
ronmental issues—will gather and manage the data
and maintain links between foreign young profession-
als and their Cambodian collaborators.

Lao PDR

Institutional Framework

Despite efforts of the Government to reverse the
increasingly rapid deterioration of natural resources,
environmental degradation proceeded unabated in the
Lao PDR. Weak management capabilities at all
levels of administration, low awareness of the need
for environmental protection among the general popu-
lation, and limited funds all contribute to the failure
of these efforts. International support has been focused
mostly at the central level. At the provincial and
district levels, where more environmental problems
occur, hardly any institutional support is provided.
Government-funded development activities at the
provincial and district levels, meanwhile, do not address
environment-friendly development alternatives regularly
and systematically.

Structures and linkages
Because of the cross-sectoral nature of environmental
issues, various ministries and agencies are involved in
environmental affairs. The responsibilities of individual
agencies, however, are ill-defined, resulting in duplica-
tion in some areas and absence of coordination and over-
sight of environmental affairs in others.

The government agencies most concerned with en-
vironmental protection and natural resource manage-
ment include the following:

Agency Responsibility

Science, Technology, Overall coordination;
and Environment oversight of  environmental
Agency, Office of the affairs; environmental
Prime Minister(STEA) management (setting policy

and regulatory framework;
setting standards; monitoring
state of the environment and
compliance with policies and
regulations)

Ministry of Agriculture Forest resource
and Forestry (MAF) management; biodiversity

conservation; soil resource
management; water resource
management

Ministry of Industry Industrial environment
and Handicrafts (MIH) management; mineral

resource management
Ministry of Management of
Communications, communication
Transport, Post and infrastructure
Construction (MCTPC)
Ministry of Public Population management
Health  (MPH)
Lao Tourism Authority Environmental
(LTA) management in connection

with tourism

Legislative mandate
With the recent approval of Decree 068/PM (the Envi-
ronmental Protection Law), STENO officially became
the Science, Technology, and Environment Agency
(STEA), and reportedly has been reorganized into three
departments, three institutes, and the Cabinet Office, as
follows:

29 Growing and unregulated commercialization of government information services,
sometimes defended by the “good privatization” rhetoric, is emerging as a major
problem of governance in developing Asia (especially in the PRC, and also Cambodia).
In most cases, payment for data is a poor substitute for institutional reform.
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Department Institute
Department of Environmental Research
Environment Institute
Department of Science Research Institute
Intellectual Property Technology Research
Rights, Standards  Institute
and Metrology Cabinet Office
Department of Science
and Technology

The operational mandate of STEA is being
expanded as it nears ministry status. It will then be
increasingly involved in matters of implementation
concerning watershed and other natural resource issues.
The traditional role of STEA had been primarily as a
coordinating agency, with special emphasis on reviewing
EIAs for hydropower development projects and devel-
oping a set of environmental assessment standards. Within
STEA, an Inter-Ministerial Working Group brings
together officials from various ministries. This group has
successfully facilitated communication among mid-level
technical officials.

Under the new Environmental Protection Law, it is
likely that STEA will have some degree of authority over
shifting cultivation, soil erosion, and disaster
preparedness and relief activities. STEA is in the process
of developing units for watershed and water resource
matters, and has proposed an expanded approach that will
include a more varied selection of watersheds exhibiting
a broader range of issues. STEA’s enhanced coordinat-
ing and facilitating role, its broader environmental man-
date that encompasses natural resource management, and
the potential for it to be more involved in the implemen-
tation aspects of policy, will require substantial strength-
ening of its institutional capacity. Increased investment
in HRD will be required. In the light of the government’s
limited fiscal resources, there will likely be increasing de-
pendence on private sector personnel to assist with technical
tasks at the field level.

In addition, STEA is eager to translate the new
Environmental Protection Law into practical guidance
for the technical departments and divisions in the
provinces. To support the need for sound environmental
management capacities at the provincial level, STEA has
created, on a pilot basis, branch offices attached to the
offices of the governors of six provinces in northern and
southern Lao PDR. The legal basis, scope of work, and
staffing of these units are underway. However, the facili-
ties provided to these units from government resources
in terms of manpower, office equipment, and transport
facilities have been very modest.

Human Resource Development

The national pool of trained environmental profession-
als and technicians is relatively very small, and external
assistance is needed in many cases, both to assist with the
development of the policy framework and to train a core
of professionals and technicians to implement it. The ca-
pacity of the government agencies in general to imple-
ment environmental policies and programs, and to enforce
and monitor compliance with regulations, is still weak.
The few individuals in government who have the experi-
ence in the management of natural resources are typi-
cally overburdened, and they have minimal expertise in
the domestic application of policy analysis skills. The
private sector, on the other hand, has not yet developed
the capacity to provide adequate support and assistance
to the Government.

A “Human Resource Needs Assessment for Environmen-
tal Management in the Lao PDR and HRD Plan for
STENO,” prepared for UNDP in September 1997, pro-
poses a detailed five-year management plan for STEA.
The plan identifies the following as areas where STEA’s
technical capabilities and competencies need to be up-
graded:
� Personnel management
� Project management regulations
� Formulation and adoption of regulations
� Preparation and review of EIA
� Monitoring of environmental quality
� Enforcement of environmental laws
� Public participation
� Database management

With the anticipated increase in staff and the level of
activity following the promulgation of the Environmen-
tal Protection Law, the STEA central office will require,
in addition, support in the following areas:
� Planning, organizing, executing, and

monitoring programs and projects
� Defining and delegating tasks
� Procurement and contract management
� Staff motivation, guidance and leadership

Local government capabilities
The thrust towards decentralization has given local
officials greater authority in natural resource manage-
ment and environmental protection. The Government
has  devolved responsibility for national policy imple-
mentation to provincial governments, the level at which
important economic development decisions are made and
implemented. Gaps remain, however, in the local gov-
ernments’ understanding of important environmental
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protection issues. There also appears to be little coordi-
nation among the agencies responsible for different
aspects of environmental management. Thus, there is need
for a strengthened environment office at the provincial
level and for extensive environmental training in the
provincial branches of central agencies.

With central government now concentrating on pro-
gram management and coordination, provincial and dis-
trict offices are left to assume most of the task of service
delivery. A UNDP report based on meetings with repre-
sentatives of six provincial agencies in Savannakhet points
to the need for training in the following areas at the local
government level:
� Information management
� Program development and management
� English language training
� Wastewater management and quality control
� Public relations and public participation
� Use of modern office equipment
� Sanitation and solid waste  management
� Natural resource conservation and management

Recent rural development experiences have
pointed to the need for a more horizontal approach in
executing programs and establishing interdependent,
collaborative, and responsive teams across ministries.
The rural development committees and offices have
demonstrated the benefits of area-based networking
and area-based management, which is oriented to-
wards local priorities. In the case of environmental
protection, an ecosystem management approach could
be adopted, with participating agencies pooling al-
ready scarce public sector resources and undertaking
planning and implementation with local stakeholders
in an integrated manner.

Training needs in conservation
management
In the conservation management of flora and fauna,
the Government has recognized the importance of the
country’s biodiversity resources. It has designated
some 12-14 percent of the land area as national con-
servation forest (National Biodiversity Conservation
Areas) and 9 percent as provincial and district pro-
tected areas. The Center for Protected Areas and Wa-
tershed Management was created in 1994 to establish
and manage the protected areas system. An examina-
tion of the effectiveness of conservation management
systems conducted in 1998 also identified current and
future training needs in the area. The report made the
following human resource development recommenda-
tions:

� Preparing and using a standardized MAF job description
� Initiating an HRD performance evaluation

system
� Developing a formal system of career path

planning for MAF
� Implementing a program of agriculture-forestry-

conservation extension over a 7-10-year period
� Further examining the establishment of a

Participatory Resource Management Institute

Skills requirements in forestry
and land use
Recently, the Lao-Swedish Forestry Program under-
took an assessment of its land use planning/land allo-
cation activities to determine skill and resource
requirements of the methods used. The study revealed
that additional training would be required to develop
the following abilities and areas of knowledge:
� Ability to communicate effectively with villag-

ers and understand their points of view
� Ability to interpret aerial photos and topographic

maps
� Knowledge of basic survey measurement tech-

niques
� Understanding of various sustainable and unsus-

tainable farming systems
� Understanding of government policies, regula-

tions, and objectives
� Knowledge of forest classification criteria and

their application
� Understanding of socioeconomic and land ten-

ure issues
� Basic knowledge of soil conditions

Environmental impact assessment
A World Bank study has pointed out that, based on
international methodologies and standards, the 1993
National Environmental Action Plan provides a
comprehensive framework for the EIA process. Al-
though a review and approval process has emerged
(see Institutional Mechanisms below), deficiencies in
EIA procedures still exist, such as the following:
� EIAs are initiated by project proponents rather

than by the Government, with the terms of refer-
ence for the consultants being prepared by the
proponents’ own consultants, thus allowing for
bias.

� The approval of a memorandum of understand-
ing (MOU), indicating that proposed projects
conform to national development strategies, is
frequently used to exempt entire projects from
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certain restrictions (e.g., timber harvesting restric-
tions are not imposed on reservoir or roadway
projects).

� There is no environmental analysis prior to issuance
of an MOU.
The Government of the Lao PDR is currently being

assisted by ADB in developing national EIA procedures,
guidelines, and regulations, and in further strengthening
STEA’s capacity for EIA and monitoring. It is also get-
ting support from ADB through other technical assis-
tance projects in energy and road development, EIA
training, and environmental monitoring.

Policy
The environmental policies of the Government are clearly
presented in the Political Report of the Lao People’s
Revolutionary Party:

To promote the capacity and potential of the coun-
try and the regions alike, our Party continues to
implement the policies of establishing agro-forestry
economy, closely linking it to industry and services.
We will consider agriculture and forestry as funda-
mental while focusing on some urgent and poten-
tial industrial activities. On the other hand, we will
strongly promote the services sector, correspond-
ing to the modern trend.

In materializing the policies of building the infra-
structure for these economic sectors, our Party con-
siders the socioeconomic development of the re-
gions as important, and it continues to encourage
it. We will be able to appropriately determine the
production force for all parts of the country, and
exploit the rich natural resources of each region in
the most efficient manner. Simultaneously, efforts
will be made to protect and rehabilitate them to
become the wealthy assets and heritage of the na-
tion.
The recent promulgation of the Environmental Pro-

tection Law has advanced the implementation of these
policies. Environmental protection measures in the form
of requirements for EIAs are outlined in Part II, Chap-
ter 1, Article 8, of the Law as follows:

1. The Science, Technology and Environment Or-
ganization must issue general rules regarding a re-
gime and a methodology for environmental impact
assessments;
Further:
2. Sectors related to development projects and
activities related to these sectors must issue rules
regarding a regime and a methodology for environ-

mental impact assessments based upon
[overarching] general rules issued by the Science,
Technology and Environment Organization;
And:
3.  Before establishing development projects and
other activities that are seen to have an impact on
the environment, an environmental impact assess-
ment drafted in compliance with [relevant] pre-
scribed regulations in clause one and clause two of
this Article must be submitted to an environmental
management and inspection agency assigned to
consider and issue environmental certificates.
The Government’s intention is very clear: The Lao

PDR Government will take the necessary actions to pro-
tect the environment and natural resources in the process
of economic development.

Further, the Lao Constitution of 1991 states that envi-
ronmental protection is the responsibility of everyone, and
that it is against the law to degrade natural resources that are
in principle owned by the State. The following laws and
policy documents have been prepared and adopted by the
Government subsequent to the promulgation to the Consti-
tution, and underwrite the Government’s policy:
� National Environment Action Plan, 1993
� Forestry Law, 1996
� Water Resources Law, 1997
� Environmental Protection Law, 1999

Institutional mechanisms
Proposals for the development of projects are presented
by external (non-Lao PDR) proponents, and are submit-
ted directly to the Office for International Cooperation
(the OIC; formerly the Committee for Planning and
Cooperation or CPC), which is responsible for the
interministerial review process. This procedure has
emphasized the authority of the OIC, while de-empha-
sizing the regulatory roles of the line ministries. The
Foreign Investment Management Council (FIMC) takes
responsibility for the preliminary evaluation of private
sector proposals, and the Department of International
Economic Cooperation evaluates public sector propos-
als. Screening of projects remains the responsibility of
the ministry concerned. STEA participates in the
consultative process by providing general inputs to meet-
ings, and retains authority for final approval of EIAs.

Following the evaluation and screening of projects,
an MOU is prepared, which indicates that in principle,
proposed projects are in agreement with the Government’s
national development strategy. The MOU is considered
confidential, thus severely limiting public participation
in the review and evaluation process.

Environmental Policies and Institutional Framework
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Thailand

Institutional and Legislative
Framework

Basic law and institutions
Like all countries, Thailand has faced environmental
problems for a long time, mainly natural resource degra-
dation and pollution. It was not until 1972, however, after
participating in the first United Nations Conference on
Environment and Development (the Stockholm Confer-
ence), that the Thai Government passed the first basic
environmental law. The Enhancement and Conservation
of National Environmental Quality Act (NEQA) came
into effect in 1975, creating the National Environment
Board (NEB) and the Office of National Environment
Board (ONEB). At that time ONEB was a subcabinet
committee, chaired by the Deputy Prime Minister.
ONEB, as secretariat to NEB, was under the Prime
Minister’s Office. This act was amended in 1978 and
1979, and ONEB was transferred to the supervision of
the Ministry of Science, Technology and Energy.

A markedly new Enhancement and Conservation of
National Environmental Quality Act was passed in April
1992. Under this new law, there are three environmental
departments: the Office of Environmental Policy and
Planning (OEPP), Pollution Control Department
(PCD) and Department of Environmental Quality Pro-
motion (DEQP). With these three new agencies, the func-
tions of planning, standard setting and enforcement, and
education of the public were to be delineated. Reflecting
the new emphasis, the Ministry of Science, Technology
and Energy came to be known as MOSTE.

In 1998, a legal and policy committee of NEB was
assigned to study needed changes in the law, and its
report was submitted to a Constitution follow-up panel
in mid-1999. The revisions provided that: (i) public hear-
ings would be mandatory for projects potentially harm-
ful to the environment; (ii) individuals would have the
right to public information, to be compensated for
damage or injury resulting from pollution, and to lodge
complaints against polluters; and (iii) MOSTE envi-
ronmental officers would be given power to act on
complaints by imposing penalties or forcing polluters to
take corrective action.30

Planning and coordination
In 1996 the Cabinet approved the National Policy and
Prospective Plan for the Enhancement and Conserva-
tion of National Environmental Quality, 1997-2016. This

20-year plan was mandated in NEQA/92. The Plan sets
out general vision-specific goals and includes strategies
to accelerate the rehabilitation of renewable resources as
well as environmental management measures to address
air and water pollution and solid and hazardous wastes.

The Plan will guide the environmental and natural
resource activities to be included under the four five-
year plans that will be prepared over the 20-year period.
A brief excerpt from the Plan provides the gist of the
conclusions reached and the planned approach of the
Government.

“Previous national development resulted in serious
impacts to environmental quality and all types of
natural resources; and what remains are degraded.
Moreover, environmental pollution from develop-
ment also caused problems for human health. The
current environmental situation is of crisis propor-
tion, and difficult to resolve due to rapid popula-
tion growth and strong competition for natural re-
source utilization. Thus, in subsequent economic
and social development, more effective natural re-
source management is required, including more
suitable agricultural development and industrial
production processes that are not harmful to envi-
ronmental quality; as well as following multilateral
environmental agreements and trade accords. The
vision for managing environmental quality includes:

� Natural resources are the resource base for sus-
tainable development. Administration of these re-
sources for economic development purposes is
based on conservation and social justice.

� Administration and management of environ-
mental quality overall are decentralized to be ef-
fective, with power being transferred from central
offices to local institutions. Thus, all government
agencies, the private sector, NGOs and local level
institutions can participate in the formulation of
policy and planning, and a monitoring program.

� People have awareness and are willing to work
together to protect and rehabilitate environmental
quality.’

30 Kanittha Inchukul, “Polluters Face Tough Controls,” Bangkok Post, 14 April.

Provincial environmental planning
 In accordance with Clause 37 of the NEQA/92, each
province is required to prepare a Provincial Environ-
mental Action Plan (PEAP) in conformity with the
National Environmental Management Plan outlined by
NEB. The PEAP has become the mechanism for a
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province to meet the documentation and budgetary plan-
ning requirements for the approval of urban sewerage
facilities. The NEQA/92 entrusted OEPP with the re-
sponsibility to evaluate the programs proposed in PEAPs
and to recommend the annual budgets to be allocated
each year for these specific programs. OEPP has received
numerous requests from provinces for funds, action pro-
grams or assistance in preparing municipal sewerage sys-
tem plans, preparing feasibility studies and detailed designs,
and engaging contractors for constructing facilities.

City planning
City planning is carried out by the Department of Town and
Country Planning of the Ministry of Interior. In theory, city
planning allows objective classification of land and rational
planning of its use, which serve as guidelines in turn for the
planning, development, and environmental management of
cities. It should also be a primary tool for reducing conflicts
in land use. At present, more than 120 city plans have been
prepared, but few cities seriously follow the designated plans.
Instead, pressure is often exerted to revise the plan so that it
reflects (and accepts) the actual situation. City planning needs
to be given greater attention. There should also be public
participation and public discussion of the process in order
to make such plans more effective.

Standards and enforcement
 Under the NEQA, a subcommittee of the Cabinet, NEB,
has ultimate responsibility for setting plans, policies, and
programs for the management of the environment and
natural resources. The monthly meetings of NEB are
chaired by the Prime Minister or the Deputy Prime Min-
ister, and are attended by ministers or their representa-
tives. NEB also includes several public (nongovernment)
representatives, appointed by the Prime Minister from
the academe and NGO community. OEPP serves as the
secretariat to NEB.

NEB’s work involves discussing current issues, review-
ing and approving EIAs, and adopting regulations proposed
by environmental agencies. NEB works through a number
of committees and subcommittees. There are two coordi-
nating committees: (i) the Coordinating Committee on
Industrial Environmental Management, which brings
together the Permanent Secretaries of MOSTE and of the
Ministry of Industry; and (ii) the Coordinating Committee
on Agriculture and Natural Resources, which brings
together the Permanent Secretaries of MOAC.

These two committees encompass the key agencies for
natural resources and environmental management in
Thailand at a level and manner very conducive to resolving
interagency conflicts and promoting interagency collaboration.

Environmental Impact Assessment
Formal consideration of the possible environmental im-
pacts of a proposed project or activity was initiated in
Thailand in 1981, under the authority of NEQA/75.
NEQA/75 and the current NEQA/92 designated the
types and sizes of projects or activities for which a formal
EIA would be required. This EIA must ultimately be
reviewed and cleared by NEB. The OEPP sets specific
guidelines for EIA, and maintains a registry of firms that
meet the basic qualifications for conducting EIAs. The
proponent of a development project is responsible for
preparing and submitting the EIA. It then goes to OEPP,
which also conducts a technical panel review process. The
members of the panel include recognized experts from
the academe and the private sector. After the panel re-
view, OEPP forwards the assessment, with the corre-
sponding recommended action, to NEB for final
clearance.

From June 1992, when the NEQA/92 was first
implemented, through December 1994, EIA reports for
782 projects were submitted. Of these, 406 (52 percent)
needed revision; the other reports were accepted.

There is widespread dissatisfaction, both inside and
outside of OEPP and NEB, with the current system.
Primary complaints concern the inadequate information
and quality of the EIA, and the lack of public participa-
tion in the process. If one compares the current EIA situ-
ation in Thailand with that of the United States (where
formal EIA was first implemented in the late 1960s) or
other Western countries, a fundamental conceptual dif-
ference would be noted. Although EIA was initially re-
garded as an additional regulatory burden on companies,
in most of the West it quickly proved to be of consider-
able value to the proponent agency or company. Costly
mistakes in siting or design have been avoided frequently
enough that most major companies in the industrialized
countries have integrated a reasonable degree of EIA
(and social impact assessment also) into their facility de-
sign process from the earliest stage. EIA to them has
become an effective planning tool, rather than just an-
other bureaucratic requirement. This evolution has not
yet taken place in Thailand.

Viet Nam

National Environment Plan

Environmental concerns have received increasing
recognition in Viet Nam since 1984, when the Viet
Namese Government formulated a National Conserva-

Environmental Policies and Institutional Framework
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tion Strategy. In 1991, with the support of the Swedish
Government, the UNDP, and the United Nations Envi-
ronment Programme (UNEP), Viet Nam drew up its
10-year National Plan for Environment and Sustainable
Development (NPESD) for 1991-2000.

The NPESD recognizes that sustainable develop-
ment cannot be achieved without striking a balance be-
tween natural resources, population and economic growth.
NPESD priorities center on developing appropriate or-
ganizational structures, integrating environmental poli-
cies and legislation for different sectors, and management
programs. The action plan for the first five years gives the
highest priorities to: (i) the establishment of a science
environmental authority; (ii) population control pro-
grams; (iii) watershed management (including refores-
tation, soil erosion control, problem soil management,
and stabilization of shifting agriculture); (iv) agricultural
and industrial pollution control; and (v) estuary protec-
tion. For the second five years (1996-2000), watershed
management and population control programs are given
top priorities, along with other important areas, includ-
ing protection of coral reefs, wetlands and inland waters.
Following the adoption of a new constitution in April
1992, Viet Nam has rapidly progressed towards reform-
ing its legal and institutional framework. Although much
needs to be done at this stage, Viet Nam now has its frame-
work law in place, and institutional capacity is being im-
proved. With the support from the Global Environment
Facility of the World Bank, Viet Nam has prepared a
biodiversity action plan.

One obvious advantage Viet Nam has is its abundant
and qualified human resource. Viet Nam’s universities
have been an important source of experts on various natu-
ral resource and environment-related issues. There is also
a network of professional science and technology asso-
ciations, which are linked both to the universities and the
Government and provide advice to the latter.

Institutional Framework

Since the early 1980s, but more particularly in the 1990s,
there have been a number of key institutional and policy
reforms relating to Viet Nam’s environment and natural
resources. Policy reforms in environmental protection
and land and water resources have been successful, but
reforms in the forestry and fisheries sectors have been
less effective.

The responsibility for environment-related concerns
is vested mainly in six central government agencies:
� Ministry of Science, Technology and Environment

(MOSTE)

� Ministry Agriculture and Rural Development
(MARD)

� Ministry of Fisheries (MOFI)
� National Centre for Science and Technology

(NCST)
� Ministry of Education and Training (MOET)
� Ministry of Planning and Investment (MPI)

MOSTE
The establishment of MOSTE in 1992 was provided for
by the NPESD. One of its first initiatives was to set up the
National Environmental Agency (NEA) as an executive
department. Following the launching of NEA, local gov-
ernment arms of MOSTE, called DOSTE, were estab-
lished in all 61 provinces, and from 1995, environment
management divisions set up in every DOSTE.

NEA is headed by a director general assisted by two
deputies. It has nine divisions: International Relations,
EIA, Monitoring, Pollution Control, Inspection, Aware-
ness and Training, Database Management, and Policy
and Nature Conservation. An important NEA task is to
chair the intersectoral Environment Impact Assessment
Review Board. The Nature Conservation Division was
established in 1997 to coordinate implementation of the
Biodiversity Action Plan. NEA also has responsibility
for national wetland policy and annual state of the envi-
ronment reporting. In 1999, the Government decided to
elevate the status of NEA to a general department, post-
poning consideration of proposed ministerial status.

MARD
Until 1995, Viet Nam had separate ministries for agri-
culture, forestry, water resources and fisheries. The sepa-
rate structures meant that policies in one subsector were
developed in isolation and usually without consideration
of their possible impacts on other subsectors. In late 1995,
these separate ministries were amalgamated into the
Ministry of Agriculture and Rural Development or
MARD, with the Ministry of Fisheries remaining sepa-
rate. The level of cross-sectoral integration remains lim-
ited. Like MOSTE, MARD functions through
provincial departments or DARD, with forestry repre-
sentation down to district level.

MARD’s Forest Protection Department coordinates
protected area management under the Government’s
1991 Law on Forest Protection, the 1993 Land Law, the
Law on Environmental Protection, and the 1995 Bank
(ADB) Assistance Plan (BAP), as well as various
decrees outlining regulations and penalties. Field man-
agement is the responsibility of management boards that
report to the forest protection boards within each
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province. Management boards have been established for all
national parks and for 32 nature reserves. The Forest Inven-
tory and Planning Institute is responsible for addressing the
technical issues associated with protected area management
such as planning, inventory and research.

MOFI
The Ministry of Fisheries (MOFI) and the Institute for
Fisheries Economics and Planning recently prepared a
“Master Plan for Fisheries to Year 2010” with support
from DANIDA. The Master Plan outlines projects to
support MOFI and the fishing industry, to protect the
environment, and preserve Viet Nam’s fisheries resources
and other natural resource systems that are affected by the
fisheries industry.

 MOFI is now preparing new laws and policies pro-
moting the principle of sustainable use. Examples of these
are: a national program to control environmentally damag-
ing practices associated with aquaculture; a decree for the
protection of fisheries; and a decision on banning illegal
fishing methods. MOFI is drafting a new umbrella Law on
Fisheries aiming to control all activities in the industry.

NCST
The National Center for Science and Technology
(NCST), which services MARD and MOSTE, is a
large independent assembly of 20 separate institutes
responsible for science and technology research and
development. NCST’s members include a number of
important environmental research organizations, such as:
the Institute of Ecology and Biological Resources, which
is responsible for biodiversity survey and research; Insti-
tute of Geography, which is currently coordinating projects
on EIAs and systems geographic information funded by
official development assistance; and the Institute of
Oceanography, which is the main research authority for
marine and coastal environmental issues.

MOET
In 1998, the Ministry of Education and Training
(MOET) adopted a National Policy Statement on
Environmental Education and a National Strategy for
Environmental Education. The following year, the
Government approved a detailed program prepared by
MOET together with MOSTE for “incorporating
environmental issues into all levels of the national educa-
tion system” in response to Party Instruction 36 of 1998.

MPI
The Ministry of Planning and Investment (MPI) is
concerned with economic policy, development planning,

and major projects. It has ultimate control over sectoral and
provincial plans and budgets. Any new policy or institu-
tional initiative requires the support of MPI if it is to
succeed. In the provinces, MPI operates through the
departments of Planning and Investment, which have
similar authority at that level.

Environmental Policies

There are a number of policies that support environment-
related initiatives and define institutional responsibili-
ties in the area. In general, the Law on Environment
Protection governs the interests of the NEA, including
EIA. Policies on land use, and water and forest resources
affect concerns mostly within the purview of  MARD.

Environment protection policy
The 1994 Law on Environment Protection, which is the
key environment policy innovation of this decade, provides
the legislative mandate of NEA. The law, and close to 20
specific regulations that have followed, introduced a national
system of EIA, a process of annual reporting on the state of
the environment to the Legislative Assembly, national pol-
lution standards, and a comprehensive system for auditing
existing industrial facilities. The law also provides for pre-
paring regional environment plans and assessing develop-
ment master plans prepared by other arms of government.
While the progress in applying EIA and auditing proce-
dures has been impressive, challenges remain in bringing
the sectors and local government to fully shoulder their en-
vironment responsibilities under the law. Strategic EIAs of
plans and policies, prior to the definition of project propos-
als, have not begun and, overall, there are impediments to
enforcement.

Land use policy
In 1981, land policy reforms commenced to devolve land-
ownership. In 1988, the Government defined the farm house-
hold as the autonomous economic production unit and
allowed farm households to hold long-term land use rights
to annual cropland for 10-15 years and to forestland for
longer periods. The 1993 Land Law extended the use rights
to 20 years for annual crops and to 50 years for perennial
crops. Rights have been allocated to 86 percent of cropland
but only 9.8 percent of forestland. Most forestland is
located in upland areas with difficult terrain, where custom-
ary use rights are common. Problems are beginning to
emerge with the accumulation of land in a few hands through
the market. In the Mekong Delta, for example, 6 percent of
those who had received allotments are now landless, and
another 10 percent retain plots too small for viable

Environmental Policies and Institutional Framework
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subsistence production. Lacking access to credit, they
were forced to sell off their land to those who could
afford to invest in seed and equipment.

Water management policy
In 1998, for the first time, the Water Law recognized
the need for integrated watershed management
between and within central, provincial and district
authorities, and the private sector. The Government
is developing the institutional framework to imple-
ment the Water Law in the Red River Basin with sup-
port from the ADB-financed Red River Basin Water
Resources Management Project. Similar exercises are
being planned for Viet Nam’s other major river
basins.

Forest policy
The Government has promoted forest restoration and
reforestation as a national priority since 1956, aiming to
develop nationally significant plantation resources. By the
early 1990s, planting programs had made more progress
than in previous years but the country had advanced little in
its efforts to replace natural forest timber with plantation
sources. In 1993, the Government launched the “Regreening
the Barren Hills Program (327),” which identified refores-
tation and watershed protection as a primary focus and
recognized the integrated nature of natural resource man-
agement. In 1997 the Prime Minister instructed MARD
to prepare a plan to “close” all natural forests to logging.
The plan significantly reduced natural forest harvesting. In
1998, the Government introduced the follow-on to 327—
the “Five Million-Hectare Program.”
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The baseline studies of Cambodia, Lao
PDR, Thailand, and Viet Nam provide a
framework for priority environmental pro-
gram and policy initiatives. The strategic
directions are built around core themes. The stra-

tegic framework identifies a smaller number of mutually
reinforcing themes upon which rest specific projects and
programs. The main themes are weighted towards what
really matters environmentally in the individual countries
and is based on field visits, review of recent documentation,
discussions with government staff and civil society.

The recommendations for priority environmental
program and policy initiatives are summarized under the-
matic matrices as Stretegic Implementation Plans (SIPs)
and are presented in the appendix for each individual coun-
try. Each of these action plans constitutes the develop-
ment framework for the major environmental subsectors.

Most of the strategies described below were
conceived primarily with ADB in mind. Nevertheless, the
concerns stated and actions suggested are by no means ex-
clusive to ADB, and are presented here for the use and ben-
efit of the governments concerned and all interested
stakeholders.

Cambodia
Strategy for the forestry sector
Forestry is taken mainly as a component of broad-based
rural development. Active dialogue needs to be main-
tained with the DF&W of MAFF, especially the National
Secretariat for Forestry Policy Reform (FPR). More active
participation is required in implementing the FPR, which
is based on a World Bank-funded review and technical
assessment of the Cambodian forestry situation.

Support should go to activities that dovetail into the
FPR framework, extend its principal themes, and favor
implementation of its main recommendations. Efforts
should be made to further develop the framework and the
support structure for community forestry in Cambodia.
Favored interventions include: the integration of
suitable forestry and tree-growing components into
future rural development initiatives; and identification
and development of mechanisms that would allow rural
communities to share more equitably in the benefits of
forest utilization in their own or nearby localities. Some
aspects may be undertaken as components of broader
programs. Thus, inundated forest management may be
made a component of broader-based rural development
support in the Tonle Sap area, and special forms of forest
management (e.g., as buffer zones) may be supported as
part of a wider support to protected area management.

Strategy for biodiversity management
Biodiversity conservation in Cambodia is strongly cor-
related with the sustainable management of the country’s
forests, fisheries, and coastal habitats. Supporting the
latter, therefore, also means supporting the protection of
the country’s biological heritage.

Conservation and development can be integrated in
several locations in Cambodia. Integration could start
during resource planning in an area, and it could be
enhanced by the targeted provision of infrastructure that
link conservation areas with the adjoining locations.

The ability to plan conservation and development
activities jointly requires good regional (or cluster-based)
planning capacity. This may require training in rapid
environmental appraisal and participatory rural appraisal.
Donors could provide assistance in this aspect.

CHAPTER 4

Development Framework for
Environmental Action

Development Framework for Environmental  Action
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On the regulatory side, guidelines must be provided
regarding protected area planning procedures, the man-
agement of the area and the buffer zones, and possible ad-
justments of the boundaries of protected areas. Protected
area boundary delineation, especially the “socialization” of
the boundaries, is a long and complex process that requires
long-term commitment and sustained funding.

Strategy for supporting sound
management of the Tonle Sap area
The strategy for the management of the Tonle Sap area and
surrounding floodplains rests on four building blocks:
1. A policy of gradually improving the system of fisheries

management on the lake, for which much more reliable
data on fish production and revenue generation is
needed. The fisheries sector has just not been closely
scrutinized,31 but the revenue losses from Tonle Sap
fishing are substantial in magnitude. The challenge is
how to optimize (rather than simply maximize) income
from this renewable resource.

2. Consideration of the interdependence of activities in
the inundated zone and those further afield. The ab-
sence of income-earning opportunities in the hinter-
lands causes the people there to migrate towards the
lake, threatening its ecological balance and productiv-
ity.  Broad-based rural development and improved mar-
ket access in these areas could then deliver a double
dividend, i.e., improved economic status and quality of
life in the hinterlands, and reduced pressure on the Tonle
Sap ecosystem.

3. Recognition of the multiplication of projects assisted
by funding agencies around the Tonle Sap area, and the
extent to which synergy can be generated among the
various initiatives around the lake.

4. Greater institutional coherence in the management of
the Tonle Sap area. The environmental integrity of the
Tonle Sap area requires coordinated management of its
entire watershed (comprising no less than six provinces).
Efforts to create a single multidisciplinary management
authority for the Tonle Sap area must therefore be con-
sidered seriously while building on planning efforts al-
ready undertaken (such as the Food and Agriculture
Organization’s Participatory Natural Resource Man-
agement Plan, the Mekong River Commission’s De-
velopment Plan for Tonle Sap, and the Chaktomuk and
the National Wetlands Action Plan).

Strategy for agricultural chemicals in
Cambodia
The indiscriminate use of agricultural chemicals is a se-
rious threat to the future of Cambodian agriculture and

the health of the Cambodians. Training components can
be incorporated in rural development projects to gener-
ate an understanding of the effects, limitations and risks
of pesticide, and agricultural chemicals use among the
target populations.

Among the more specific priority is in information
dissemination to the farmers and general public on the
inherent dangers presented by toxic pesticides, etc.

Strategy for water resource management
The strategy for the water resource sector could be based
on five main considerations, namely: (i) absence of a
comprehensive water resource policy in Cambodia;
(ii) need to rapidly strengthen all institutions dealing
with water resource development, particularly the newly
created Ministry of Water Resources and Meteorology
(MOWREM); (iii) growing urgency to address the fi-
nancial and management aspects of water resource use;
(iv) the potential gains of better coordination among fund-
ing agencies and NGOs involved in the sector; and (v)
continuing need for improved water supply and sanita-
tion measures in Cambodia.

Comprehensive water resource
policy.  Despite major contributions by MRC, United
Nations agencies, World Bank, and NGOs towards ad-
dressing various aspects of water resource use in Cam-
bodia, a comprehensive policy for integrated water
resource management (IWRM) for the country is yet to
be formulated. The urgency of this task reflects a gradual
and desirable shift of focus from rehabilitation measures
and from an engineering bias towards concerns with fi-
nancial viability and sustainability of water sector devel-
opments, both existing and proposed. ADB’s proposed
TA on Institutional Support for Water Resource Man-
agement could be a vehicle for formulating such a policy.
For this policy to have the needed authority, its formula-
tion will have to be undertaken jointly by ADB, other
funding agencies and NGOs, and be closely coordinated
with the basin-wide Water Utilisation Program being
implemented by MRC.

Institutional strengthening. The imme-
diate priority will be to strengthen MOWREM to place
it in a position where it can truly manage Cambodia’s
water resources. Among other things, MOWREM
must be able to adequately plan water resource projects,
facilitate and oversee their implementation, and moni-
tor and evaluate project and program performance.
There is a need to assess the human resource develop-

31 The 1987 Law on Fisheries Management and Administration (Fisheries Law)
requires a review and possible redrafting.
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ment demands and other requirements for MOWREM
and other relevant agencies of the Government to per-
form their tasks. The institutional arrangements in the
water sector, in particular the respective roles of
MOWREM, MAFF and the Ministry of Environment
(MOE), require further clarification and operating guide-
lines. Support will be needed for measures aimed at improv-
ing the governance of the sector, such as amending the Water
Law, and drafting relevant subdecrees and operating guide-
lines for MOWREM and municipal authorities.

Financial and management aspects. Af-
ter a period of physical rehabilitation, and in the face of
reduced assistance from funding agencies, Cambodia is
beginning to grapple with the task of sustaining the op-
erations of its irrigation and water supply systems. Assis-
tance will be needed in introducing and developing
measures for more sustainable operation of irrigation and
water-related municipal facilities, for improving the func-
tioning of existing facilities, and generating the needed
know-how for raising the operational efficiency and fi-
nancial sustainability of existing projects. New projects
could include suitable expertise-creating components or
replicable improvements in the facilities’ financial man-
agement. Some water agencies may also have to be re-
structured as utilities, and procedures developed for cost
sharing in multipurpose water resource schemes.

Coordination among funding agencies
and NGOs. The need for coordination is particularly
strong in the case of MRC, given its long association
with the region and its expertise in the basin-wide
planning and monitoring of water use. With the basin-
wide mandate of MRC and its partners’ hydrological and
monitoring expertise, aspects of water resource use that
are driven by national considerations (e.g., institutional
readiness of line agencies, financial and management ar-
rangements for the operation of facilities, etc.) can be
given more emphasis.

Support for improved water supply and sani-
tation projects. Support for water supply and sanita-
tion in Cambodia should be more closely aligned with
the overall emphasis on rural development and poverty
reduction. The experience and implementation network
of existing official programs (such as the Cambodian
Resettlement and Reintegration Program and the
UNICEF) and NGOs (CARE and others) will be very
useful in the implementation of these projects.

Strategy for coastal area management
Support for coastal management needs to be extended in
geographical scope to cover the whole of the coastal region
of Cambodia. There are three good reasons for doing this:

� A sound strategy for coastal zone development, in-
cluding prefeasibility studies of specific interven-
tions, has already been produced by earlier projects
assisted by ADB. Thus, a good technical basis al-
ready exists to build upon.32

� Coastal zones, being a subset of rural areas, also suf-
fer from social problems like those faced by inland
communities (e.g., seasonal shortage of certain foods,
lack of water during the dry season, poor or nonex-
istent social infrastructure, etc.).

� Coastal zone management offers good prospects for
creating development and environmental synergies
so often missing in foreign assistance. For instance,
good opportunities exist for combining the creation
of a sound management framework with private sec-
tor investment in ecotourism, which is also a good
way of attracting private investors. Infrastructure de-
velopment to create more attractive conditions for
private investment can also strengthen environmen-
tal management.
The support strategy for coastal areas will also in-

volve: safeguarding the productivity of Cambodian
coastal waters by bringing about the speedy resolution of
jurisdictional problems surrounding access to
Cambodia’s coastal fishing grounds; institutional
strengthening of MOE, especially its provincial and dis-
trict levels; improving the regulation of coastal aquacul-
ture and salt-mining; creating new mechanisms to reinvest
some of the profits of coastal commercial activities into
environmental management and conservation; and evalu-
ating the applicability of additional environmental safe-
guards such as performance guarantee bonds.

Strategy for sustainable energy
development
While recent initiatives that bring energy conservation
closer to the forefront of the sector’s development would
be supported, assistance needs to shift towards rural en-
ergy use, in support of the broad emphasis on rural devel-
opment.

Wood-based energy plays an important role in
Cambodia, and may be included as a component of
broader rural development projects. This will be so in
those cases where superior economic efficiency of such
components over improvements of stove efficiency can
be demonstrated or where fuelwood plantations promise
to have important secondary positive environmental im-
pacts (such as soil stabilization). The overall emphasis

32 The output of ADB’s RETAs will be the Cambodia Coastal and Marine Protected
Area Plan rather than a master plan (or master plans) for coastal zone development that
would need to go beyond protected areas.
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will be on wood energy efficiency rather than on expan-
sion of fuelwood supply.

Hydroelectricity development will be approached
with a view to both the environmental opportunities as
well as drawbacks of hydroelectricity schemes.33 Hydro-
electric projects in Cambodia are considered insufficiently
profitable economically, with a possible exception of
schemes (such as Kirirom) that have a potential to
become a focus of watershed-wide conservation. Mini-
hydroelectric projects are considered suitable for moun-
tainous rural areas where such projects could either form
a core of broader rural development projects, or become
the basis of a sector project.

Strategy for urban environmental
interventions
Urban development is not regarded as a source of envi-
ronmental problems but a major opportunity to diversify
the country’s economy and to develop human resources.
Environmental concerns should not stop urban develop-
ment; they must make it better informed. Well-selected
urban activities are expected to balance the rural-oriented
thrust of the overall strategy of environmental assistance
for Cambodia. The overall objective must be to ensure
that public reforms keep pace with private urban activi-
ties to avoid unnecessary escalation of the cost of future
urban improvement.

Following are the main highlights of the recom-
mended strategy for urban development in Cambodia:
� Urban reforms need to be undertaken, starting with

a clear delineation of responsibility for urban envi-
ronmental tasks among MIME, MPWT, MOE,
the Phnom Penh and Sihanoukville municipalities,
the provincial governments, and the private sector.
In each of the public organizations mentioned, insti-
tutional introspection must be done, and a mission
statement formulated and linked with the strategy
formulation and job description of the different units
of the organization. Other reforms include: (i)
strengthened functioning of urban land markets (land
registration, dispute resolution, identification of con-
ditions where public intervention in the land mar-
kets may be appropriate, etc.); and (ii) enactment of
land use and tenure regulations that embody appro-
priate public health and environmental safeguards.

� Phnom Penh will continue to dominate urban in-
vestments and claim the greatest share of policy at-
tention. However, in the medium term, the strategy
should favor urban centers outside Phnom Penh,34

especially where this complements other proposed
activities. Examples of such complementarity might

be an improvement of Sihanoukville urban services
linked to the creation of a mixed management envi-
ronmental zone in the city’s vicinity, a private sector
ecotourism investment along the coastal areas, and
establishment of urban centers coinciding with road
improvement projects.

� The model of low-cost urban environmental im-
provement pioneered in Phnom Penh by CARE and
the Australian Agency for International Develop-
ment (AusAID) may be adopted and possibly ex-
tended to provincial towns in line with decentraliza-
tion. The unmet human resource development needs
at the provincial town level is well recognized. The
training of provincial staff in urban environmental
management will be a suitable component of future
infrastructure investments in provincial towns.

� In drainage improvement, phyto-remediation needs
to be given more serious consideration.

� The concept of multiple use management areas may
be appropriate to apply to the mangrove and beach
areas around Sihanoukville or to those among
Phnom Penh’s outlying areas that are vital for water
supply or drainage functions.

� Cost recovery in urban environmental services is
central to lasting improvement of the quality of life
in Cambodia’s towns. The initiatives giving greater
degree of autonomy to Phnom Penh and
Sihanoukville water supply companies, as well as
reforms in water tariffs and sewerage charges, should
be continued and extended to other suitable urban
areas and urban services. Such initiatives will pref-
erably be linked to continuing efforts at the reform
of the system of municipal finance and fiscal decen-
tralization in general.

Strategy for institutional support
The key to improving institutional coordination in
general, and in the environment sector in particular, is
not necessarily to eliminate overlaps but to improve
the quality of decisions emerging from overlapping
situations. This is achieved by enhancing the
functioning of coordinating bodies or mechanisms where

33The reader is referred to the 1998 evaluation of ADB-supported hydroelectric in-
stallation by theOperations Evaluation Office.

34Although disaggregated human development index (HDI) scores are unavailable
for towns other than Phnom Penh and Sihanoukville (PP-SV), the evidence points to
major differences in HDI scores between the provinces and PP-SV (RGC 1997a). It
is a safe presumption that provincial urban centers lag significantly behind PP-SV. The
disparity is, of course, greater still for rural areas and it is this—plus the fact that some
80 percent of Cambodians live in rural areas—that provides a solid justification for the
overall emphasis in ADB’s operational strategy on rural development. Nevertheless, a
dynamic case can be made for improving  provincial towns as a means of developing
market outlets for rural areas.
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they exist or by creating new ones where they do not,35  and
where poor coordination is identified as a major problem.
In the area of urban environmental improvement, this may
necessitate establishing urban development and environmen-
tal improvement coordination committees. Better local
coordination demands better coordination also among fund-
ing and development agencies. Without it, scarce adminis-
trative talent is diverted to selected technical areas or selected
programs of agencies temporarily benefiting from them at
the cost of greater generalized inefficiency.

Institutional strengthening, particularly in the moni-
toring and assessment of the health impacts of environmen-
tal change, is one of the priorities for Cambodia. So is human
resource development (HRD). Local skills in regional (or
cluster-based) planning, as in combining conservation and
development skills, must be developed. ADB’s Strategic
Environmental Framework for the Greater Mekong Sub-
region can provide foundations on which further training in
regional planning can build.

There is also a need to take a fresh look at the process of
generating original and up-to-date environmental data.
There are continuing weaknesses in this area, and novel ways
of generating such information must be considered.

Environmental management in Cambodia needs to be
better informed and guided by a knowledge of economics,
economics data and economics instruments, as indicated by
an initial assessment of scope for market-based instruments
and training.

Lao PDR
Strategy for improved forest resources
Expansion of reforestation efforts. An
Industrial Tree Plantations Loan Project could be consid-
ered to ensure that some government resources are allo-
cated for reforestation. The extension should include an
emphasis on: (i) planting native fast-growing tree
species and fast-growing tree species with nitrogen-fixing
properties (e.g., Acacia spp.); (ii) training of villagers to
establish nurseries for native tree species; (iii) and support
for other tree propagation and agroforestry activities to gen-
erate income from nonwood-based forestry activities.

Carbon sequestering. There is a need to sup-
port the examination of innovative approaches to forest con-
servation in the Lao PDR context, which would be linked
to multilateral environmental agreements and
international conventions and protocols. Developing
carbon sinks could be linked to conserving the remaining
natural forests and establishing (afforestation) or
reforesting degraded forests by intensifying ongoing
efforts. Joint implementation for a carbon sequestration

project could provide a vehicle for a forest conservation
project.

Regulatory framework.The policy of the Gov-
ernment on village forestry management, with individual
farmers as key economic units, is conducive to developing
an enhanced role for community-based forestry manage-
ment plans. The plans developed in a participatory manner
through the World Bank/Finnida-assisted Forest Manage-
ment and Conservation Project have not been totally suc-
cessful, mainly because of the desire of provincial authorities
to meet quotas allocated to them by the MAF. Although the
Government has recently enacted a forestry law that is gen-
erally satisfactory, the law’s implementing regulations are
not yet in effect. There is need to initiate and support efforts
to facilitate and expedite the drafting of these regulations.
The phased implementation of sustainable forest manage-
ment regulations would contribute to improved forest re-
source management. Funds should also be made available
for the implementation of the “Forestry Vision 2020” strat-
egies and measures for sustainable forest management that
the Department of Forestry (DOF) has prepared.

Strategy for improved biodiversity
management
Biodiversity and ecotourism. An option for lo-
cal and national income generation. In view of the outstand-
ing natural beauty and cultural diversity of the Lao PDR,
ecotourism development should be considered a high
priority income-generating option. Ecotourism can poten-
tially demonstrate direct economic benefits from the
national protected areas system—biodiversity and landscape
conservation.

Tourist arrivals have increased exponentially over the
past decade, reaching 465,000 in 1997, of which about
115,000 were tourists with an average stay time of five days.
Since 1998, the Government has been implementing a ma-
jor “Visit Lao Year” campaign. A recent survey found that
for 70 percent of a sample of visitors, “natural attrac-
tions” were a key motive for visiting the country. Visitors
could visit, especially, the Lao PDR’s National
Biodiversity Conservation Areas (NBCAs) to see the
forests, the wildlife and other landscape features (such as the
limestoneformations, caves and underground rivers of
Khammouane). However, at present, opportunities to wit-
ness the wildlife and engage in nature activities are extremely
limited.

 Consideration should therefore be given to assist-
ing the Government and the private sector in developing
appropriate forms of tourism within or adjacent the

35 As well as abolishing those that have proven ineffective.
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NBCAs. Three levels of NBCA-focused ecotourism can
be identified: (i) village-based initiatives (e.g., elephant
treks, overnight stays and interpretation of lifestyles,
non-timber forest products collection methods, etc.);
(ii) small-scale local enterprises (e.g., small tourist
lodges); and (iii) the Lao PDR’s corporate sector (e.g.,
BPKP’s tourism arm, which needs guidance in develop-
ing and promoting nature tourism products). The next
few years are critical to tourism development in the Lao
PDR, and steps must be taken now to make sure that
tourism will be beneficial to all from the local to the
national level.

Ecotourism promotion program. DOF
and LTA need to be assisted in designing and initiating a
nature-based tourism program in villages located near
conservation forests. The program will be characterized
by the following:
� Objective: To promote income generation from alter-

native, nonforest-based sources to contribute to
poverty reduction in rural communities.

� Strategy: Developing appropriate, low-impact yet
commercially viable forms of tourism that support
the conservation and management of protected
areas in the Lao PDR. The International Union
for the Conservation of Nature (IUCN) has
developed a project concept for an ecotourism
strategy to assist the Government, the private
sector and rural communities in this regard. The
central level strategy will be developing policy
and cooperative linkages between MAF, the NTA
and the private sector to increase professionalism
and develop an understanding of how tourism can
either support or undermine conservation
objectives, and have positive or negative impacts
on rural communities. The field-level strategy will
be providing advice and possibly a modest line of
credit to a small number of selected pilot projects.
These would be carefully selected at the village,
microentrepreneur, and corporate levels. A key
criterion in every case would be the potential to
contribute to protected area management and build
community support. Phou Khao Khouay would be
one NBCA to target because it is the most visited
and accessible at present, but several other candidate
sites could be suggested. A project focused on NBCAs
like the proposed Dong Khanthung, in Champassak,
could help protect Eld’s Deer and contribute to pos-
sible World Heritage status for the area.

� Key output: Successful field projects at the end of a
five-year program would be the key output. In the
process, significant progress at policy level should

have been made towards a sustainable and environ-
mentally benign tourism industry in the Lao PDR.
Youth wildlife awareness program.

Students and young people should be mobilized through
a combination of education and enforcement of wildlife
regulations. One of the objectives would be to stem in-
ternational trade that contributes to the ongoing decline
of wildlife in the Lao PDR.

Economic biodiversity development
program. This program will support the propagation of
indigenous trees, medicinal plants, herbs, spices, wildlife,
and fish among villagers living near conservation forests.
The objectives would include: providing an opportunity
for alternative income generation; producing and supply-
ing natural products to local and regional (PRC, Thailand,
Viet Nam) markets; and ensuring the continued propaga-
tion of genetically pure (natural) products, which, at
present, are sourced only from natural forests.

Strategy for improved land use planning
The strategy proposed for improving land use planning
and land management will contribute to stabilizing the
economy and sustaining economic growth. It promotes
agricultural productivity, food security, and more appro-
priate forest management techniques for environmental
sustainability. In principle, the strategy continues activi-
ties initiated by the World Bank/GEF and the Swedish
International Development Agency, and is endorsed by
key international NGOs working in the sector.

Sustainable natural resource manage-
ment program. This program will address shifting
cultivation through the development and promotion of
viable alternatives for agricultural income generation,
linked to increased agriculture productivity. Carefully
planned resource management regimes will be set in
place to ensure that activities are sustainable and that
critical conservation values are not compromised over
the long term.

Sustainable land stewardship. This
program should be designed with two objectives: to
foster environmental awareness among Lao farmers and
land occupants by emphasizing their responsibilities as
stewards of land and caretakers or temporary custodians
for future generations; and to support village food security
through agroforestry development. An environmental
awareness campaign would be complemented by farmer
training and outreach programs. Village-level demonstra-
tion plots at schools or temples would be established to
promote agroforestry systems, mixed farming (including
fish, livestock, crops, and fruit trees), and growing of indig-
enous and nitrogen-fixing species of fast-growing trees
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(Anthocephalus indicus, Alstonia scholaris, Leucaena spp., and
Acacia spp.) to meet village fuel and timber needs.

Strategy for improved urban
environmental management
Visitor services tax. Innovative methods need to
be developed to generate income from tourism for the
purpose of allocating funds to provincial and/or munici-
pal level administrative bodies. Income would be ear-
marked to offset the costs of operating urban
environmental management facilities and maintaining
public services.

Urban master plans. A program could be de-
veloped to prepare urban master plans for Vientiane and
secondary towns

Vientiane urban transport modernization
The following project ideas could be considered: (i) the
potential for upgrading urban transport systems—first for
Vientiane and later for other secondary towns; and (ii) the
potential of leveraging grant funds (Global Environment
Facility or GEF) for introducing a sustainable public trans-
port system utilizing hydropower-generated electric power,
which offers national, local, and global environmental ben-
efits, and for harnessing renewable energy to reduce rural
poverty by providing opportunities for alternative livelihood
schemes that ease pressure on biodiversity.

Institutional capacity strengthening
program. Support will be needed to upgrade the
facilities and strengthen the research and environmental
monitoring and training capacities of the Environmental
Management Unit of the National University of Lao
PDR (NUOL). The Unit could be assisted in: (i) estab-
lishing an institutional focus for environmental studies
within the university; (ii) improving, in the long term,
the capacity and ability of NUOL to undertake applied
research and produce candidates for the environment and
natural resource management sectors in the Lao PDR;
(iii) developing the ability to provide short-term courses
that would lead to the certification of individuals as envi-
ronmental specialists, particularly in the aspects of pre-
paring of EIAs, monitoring air and water quality, abating
noise pollution, managing toxic and hazardous sub-
stances, and solid waste management. The initial target
group of the program would be Lao individuals who work
with private sector firms that provide consulting and tech-
nical services to international projects and programs. The
objective is to upgrade the expertise of domestic private
sector personnel, so that eventually, the Government can
engage private firms to undertake environmental moni-
toring and technical analyses (e.g., chemical and biologi-

cal). The program would also allow public officials to be
certified as specialists in one or more environmental man-
agement and protection areas.

Natural resource management unit
(NRMU). Support also needs to be provided to up-
grade the facilities and strengthen the research and natu-
ral resource management capacities of the Forestry School
at NUOL. The school will provide an institutional
focus for natural resource and environmental studies
within the university, and eventually contribute to Lao
PDR’s research and specialized manpower capabilities
on the subject. District, provincial, and central govern-
ment staff responsible for protected area management
would be the initial targets. The Forestry School would
work closely with the Center for Protected Areas and
Watershed Management at DOF to establish a national
agriculture-forestry-conservation extension program that
would include a Participatory Resource Management
Program.

Decentralized environmental manage-
ment program. This program would help enhance
the role of provincial environment offices in environmen-
tal planning and policy implementation. This would en-
able local authorities to implement policies and
regulations in support of recently promulgated natural
resource and environmental management laws (Forest
Law, October 1996; Water Resources Law, March 1997;
Environmental Protection Law, April 1999). Linkages
would be established from these provincial offices to the
STEA central office to allow for more comprehensive
evaluation of sustainable development options and pro-
mote coordination between the national, provincial, and
district levels of government.

Ecosystem management pilot projects.
Pilot projects could be designed and implemented at the
provincial level using an ecosystem management ap-
proach. Green areas adjacent to urban areas (Vientiane,
Savannakhet, Pakse, Luang Prabang) could be used as
pilot sites. Agencies and stakeholders concerned could
undertake the integrated planning operation and man-
agement of the biosphere for nature-based tourism, rec-
reation, and forestry and wildlife research. The NRMU
of NUOL could conduct integrated training to develop
contacts and professional relationships among govern-
ment staff from a cross-section of participating agencies.

Thailand
The proposed Environmental Sector Strategy for
Thailand uses a relatively broad but selective definition
of environment, encompassing both natural resources  and
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environmental quality issues. The definition includes
energy resources and energy conservation, but not power
generation and transmission. It also includes industrial
safety and natural disasters, but not issues such as ozone-
depleting substances and global climate change.

In Thailand, development has been largely resource-
based, and problems accompanying economic growth
have extensively affected environmental quality. In the
future, higher costs of resource extraction or substitu-
tion, the cost of environmental rehabilitation, and the cost
of losses in health and well-being due to environmental
hazards will add to the national budget for development.

The environment strategy for Thailand will be guided
by the following objectives: (i) reducing poverty and im-
proving the quality of life; (ii) structural adjustment; and
(iii) strengthening competitiveness to promote efficient,
regionally balanced and sustainable growth. The poverty
reduction objective will focus on the northeast, northern,
and southern regions of the country.

The strategic implementation plan proposes three
strategic approaches corresponding to the following or-
ganizing themes:
� River basins: resource management and rehabilita-

tion for sustainable agriculture
� Regional and municipal environmental management

capacity
� Industrial efficiency and cleaner production for strength-

ening business management and competitiveness
Each of these approaches are discussed below.

Environmental financing mechanisms
The Global Environment Facility (GEF) is a potential
source of support for protected area management, if
Thailand ratifies the Biodiversity Convention. Joint
implementation could also be viewed as a mechanism for
addressing natural resource issues through carbon seques-
tration programs. Current funding of protected areas is
woefully inadequate. Staff and facilities at parks and sanc-
tuaries are insufficient to cope with new and pressing
matters like agricultural encroachment, let alone poach-
ing. Revenues from park visits currently flow to the
government’s central revenues. ADB and other agencies
should coordinate with donors and with the Ministry of
Agriculture and Cooperatives (MOAC) concerning fi-
nancing mechanisms for protected area management.

Concerning environmental monitoring and report-
ing, ADB and other involved agencies should consider
supporting a benchmark environmental reference work,
both for its own value and for institutional strengthening.
Despite considerable efforts by various MOSTE agen-
cies, there is no comprehensive compendium of the envi-

ronmental situation and programs for Thailand. The
Thailand Environmental Profile prepared by Thailand
Development Resource Institute once satisfied that need,
but is now nearly 15 years old. Funds should be made
available for an appropriate Thai institution to under-
take a thorough update of this profile. Doing so would
benefit everyone interested in Thailand’s environmental
situation and the evolution of environmental manage-
ment efforts. It would also be a useful exercise in capac-
ity building. The effort could be done on a continuing
basis for improved environmental data gathering and re-
porting on the part of government agencies.

River basins: Sustainable resource
management and rehabilitation
A river basin approach is the most promising way to
organize agriculture-based rural development in
Thailand. It unifies water resource management, soil
erosion, land use, forestry, protected area management,
and community-based activities.

Although donor-assisted watershed projects have
been underway in Thailand for nearly three decades, the
associated problems have worsened in every river basin.
Nevertheless, a comprehensive approach to land tenure,
agricultural systems, agro-forestry and community for-
estry for livelihood development and poverty reduction,
and effective protection of parks and reserved forests—
all integrated through planning and management of wa-
ter and soil resources on a watershed basis—is the best
hope for sustaining Thailand’s agricultural development.
While these are still formidable problems, the new
Constitution’s emphasis on decentralization and partici-
pation, gradual progress on land tenure issues, and
gradual strengthening of MOAC agencies, other
departments, and commmunity organizations and
NGOs give reason for some degree of optimism. Be-
sides, non-implementation of the programs can lead only
to continuing deforestation, soil degradation and sedi-
mentation, and further disruptions and declines in the
hydrological cycle.

Near term: 2000-2002. A planned
project preparatory technical assistance (PPTA) in
2000 will build upon the Agriculture Sector Program
Loan of 1999 to support comprehensive development
planning for selected river basins in the north, north-
west, and southern regions, leading to a program loan
in 2002. The Government and ADB have agreed to
include the Ping, Mun, and Klong Thatapao River
basins in this feasibility study.

In addition, opportunities for physical infrastruc-
ture and economic development in the north and
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northeast regions will be identified. These can pro-
vide the basis for action plans for joint investments
with the Government.

Medium term: 2003-2005. The planned
2002 River Basin Development program loan should
be used to lay the basis for collaborating with the Gov-
ernment and other funding agencies for a concerted
effort on land restoration and water resource conser-
vation in the northeast. Unless there are clear syner-
gies or outstanding benefits to be derived from
continued work in the south and north, it may be nec-
essary to concentrate available resources for a serious
campaign to reclaim the northeast region alone.

Intensified and expanded activities for restoration of
degraded land and soils should be given high priority
consideration in the medium term—particularly in
Northeast Thailand, which has large areas that are be-
coming desert. This is a regional problem for all the cen-
tral Mekong region. A concentrated effort on land
restoration in the northeast will be a logical outgrowth of
near- and medium- term river basin activities.

Degradation and depletion of coastal resources are
the other major challenges of natural resource use, with
profound implications for livelihoods, foreign exchange
earnings from shrimp and fish, and tourism. Again, if
Thailand ratifies the Biodiversity Convention, donors
could assist in tapping GEF resources to strengthen pro-
tection of Thailand’s marine parks. For now, ADB’s lim-
ited resources are properly being concentrated on river basin
management. Of the three basins targeted for this work,
only Klong Thatapao flows into the sea. But it does so at a
point on the Upper South’s coast that encompasses a full
range of coastal resource management and fishery issues. So
it will be possible to use this entry to explore the topic, pos-
sibly laying the foundation for an expanded and more inten-
sive loan effort in the medium or longer term.

Regional and municipal environmental
management capacity
ADB and many other donors have long been supporting
water supply and sanitation projects in Thailand. In
Samut Prakarn, ADB has a very substantial investment
underway to establish a modern sewerage and treatment
system for the single most difficult and highest priority
district outside Bangkok. This and other sources of assis-
tance are providing the policy basis for effective cost re-
covery for wastewater treatment projects. Policy reform
on cost recovery, linked to planned efforts to strengthen
the ability of municipalities to mobilize financial and
managerial resources for local environmental manage-
ment, will be a further major contribution in this area.

The Pollution Control Department (PCD) has been
preparing regional and national strategies for improved
management of solid and hazardous wastes over the past
several years, with assistance from ADB. This is part of the
effort to build the Government’s managerial and technical
capacity to address solid waste management problems.

Near term: 2000-2002. Two complemen-
tary projects are planned for 2000: one is to build capac-
ity in all areas of urban governance, the second focuses on
capacity building for regional environmental manage-
ment. This second project will have two main compo-
nents: (i) promoting community awareness and
participation in selecting environmentally sensitive de-
velopments and implementing cost recovery mechanisms;
and (ii) building capacity in provincial and regional en-
vironmental offices. Building on these two initiatives, a
PPTA is planned in 2001 for the Provincial Urban En-
vironmental Management project. This would provide
an opportunity for working with the Government on long-
term policy reform, including decentralization and par-
ticipation.

Medium term: 2003-2005. As the Gov-
ernment is assisted in creating environmental planning
and operational capacity at local levels, possibilities arise
for strengthening either or both the Ministry of Interior’s
Institute for Government Administration and Local De-
velopment and MOSTE’s Environmental Research and
Training Center. It may be appropriate to privatize or
convert these training institutes into state enterprises.
Doing so might ensure higher quality programs and lower
long-term costs for these valuable institutions.

Industrial efficiency and cleaner production
for strengthening business management
and competitiveness
Considerable donor interest has evolved around concepts
of cleaner production and waste minimization since the
early 1990s. It is an area that allows for interaction di-
rectly with the private business sector, and showcases good
business opportunities for bilateral donors. ADB has be-
gun initiatives in this area, through the Samut Prakarn
Wastewater Management project, which is expected to
be underway by the end of 1999. If successful in Samut
Prakarn, a similar-sized effort can be all that is needed to
gear the program up to the national level.

Viet Nam
All elements of ADB’s program in Viet Nam need to
contribute to the sustainable use of resources and the
maintenance of environmental quality. Yet, there are a
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number of fields that offer special opportunities to
explore and test the application of sustainable devel-
opment principles. Since the present ADB strategy
rests on the development and upgrading of agricul-
tural and resource extracting/processing sectors as the
engine of growth, future socioeconomic conditions in
the rural economy of the Central Region will be strongly
influenced by:
� the levels of production and consumption of natural

resources,
� the economic activities that promote or destabilize

these conditions, and
� the mechanisms adopted to ensure the sustainable

management of these resources.

Criteria
A number of criteria help in targeting special ADB sup-
port to test and demonstrate sustainable development ap-
proaches. The first three criteria are of fundamental
importance, while the others relate more to the suitabil-
ity or nature of ADB’s role in tackling them.

In order of priority, ADB’s investment needs to be
channeled to those environment fields where:
� there is a clear threat of serious deterioration in

natural resource stocks;
� natural resource or environmental concerns have re-

ceived high priority for action by government (such
as sustainable forest management);

� there are gaps or a lack of emphasis in existing donor
support;

� there is an opportunity for linking different compo-
nents of ADB’s support program to optimize devel-
opment impact;

� there are opportunities for partnership with other
development organizations, with NGOs and with
the private sector (such as in integrated water
resource management);

� ADB has a comparative advantage (such as in
regional and transboundary concerns); and

� ADB pipeline investments can act as an appropriate
vehicle for demonstration.

Three priority environmental themes in
ADB’s environment program
Applying these criteria to the current situation in Viet
Nam leads to the definition of four broad fields of equal
priority for ADB support to special sustainable
development initiatives:
� Sustainable forest management, focussing on

natural forests, protected areas and buffer zone
management,

� Sustainable water resource management, focussing
on integrated basin wide planning, water quality, and
energy conservation and sustainable development,

� Biodiversity resource conservation and sustainable use,
focussing on the highest priority biodiversity regions,

Central economic region
Developing systems for sustainable management of natu-
ral resources requires a long-term commitment to the
affected communities and local governments. To generate
the necessary level of commitment, there is need to: (i) set
clear priorities for action; (ii) concentrate and link loans
within the donor’s portfolio; and (iii) target geographic
areas. These will have multiplier effects and greater devel-
opment impact. The terrestrial biodiversity regions of high-
est priority for conservation action fall within the central
region of the country. One of the highest priority marine
biodiversity regions falls offshore from the central region.
This is also the geographic region suffering the highest
levels of natural forest loss. Wise management of water
resources is a critical factor for economic and social devel-
opment in the region, but its quality, availability, and reten-
tion are diminishing. For these reasons, the central region
is the main target for the sustainable development (SD)
demonstration initiatives proposed in this paper.

Demonstration initiatives linked with
pipeline loans
In this section, eight sustainable development demon-
stration initiatives linked with ADB’s existing 2000-2002
TA and loan portfolio are introduced according to the
relevant economic sector.
� Economic goal: Water resource development in the

central region
� SD Initiative: Sustainable forest management and

biodiversity conservation associated with hydro-
power development
This SD initiative will be directly linked to the Se

San III Hydropower Development Project (2000) with
the objectives of (i) safeguarding the watershed associ-
ated with the reservoir and (ii) developing sustainable
livelihoods for affected minorities based on forest and
biodiversity resources.

The hydropower project loan will include comple-
mentary measures for mitigating the immediate envi-
ronmental impacts of the development and some assistance
to the affected minority groups. It is not envisaged as a full
basin management intervention. Yet, the hydropower loan
will contribute to wider SD objectives in the watershed by
implementing mitigation measures necessary to ensure
long-term viability of the hydropower project.
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The SD initiative would be a stand-alone project with
the bulk of funding coming from bilateral sources in the
form of parallel or joint financing, with a small part of the
loan also being labeled for the purpose.

Two other loans will feed in complementary compo-
nents in 2002—those relating to sustainable forest man-
agement and water resource development in the central
provinces.

The Se San River basin has important remaining
natural forest and biodiversity resources under immedi-
ate threat. The sustainable forestry management loan
should include a component that focuses on sustainable
forest management pilot areas covering critical systems
in the basin. Also, the potential for linked sustainable
forest management pilot areas on the Cambodian side of
the Se San River basin should be explored.

The loan for central provinces water resources de-
velopment needs to be carefully linked with this SD ini-
tiative by tackling the broader institutional and capacity
building issues relating to integrated natural resource
management of the Se San River basin and its regional
implications as a tributary joining the Mekong River in
Cambodia. The integrated management of Se San River
basin is treated as the fourth SD initiative.
� Economic goal: Rural development and poverty re-

duction in the Central Region
� SD initiative: Sustainable buffer zone and protected

areas management associated with rural development
in poor regions
The goal of this initiative is to develop selected buffer

zones into important protected areas in the Central Re-
gion and to work with poor communities in the sustain-
able use and wise management of those areas. This
initiative would be associated with two loans—those for
sustainable forestry management and Central Region
poverty reduction.

The project would reinforce measures for the con-
servation of Viet Nam’s highest priority biodiversity and
natural forest resources. It would do so by raising the
standard of living of communities using those resources
and increasing their interest and potential role in their
sustainable management. Poverty reduction requires a
long-term commitment on the part of the target commu-
nities. ADB will seek to establish a partnership with an
appropriate international NGO in this project.

Funding will come principally from the forestry soft
loan scheduled to come on line in 2002. Key components
supporting the generation of sustainable livelihoods, in-
cluding credit schemes and training, would be built into
the Central Region poverty reduction loan. Bilateral
cofinancing would be arranged to cover the NGO

inputs. A range of community development and basic
needs infrastructure within the buffer zones would be
covered through the poverty reduction loan.

Provinces with protected areas and buffer zones of
particular interest are Dac Lac, Kon Tum, Quang Nam,
and Quang Binh—all with major parks bordering the
Lao PDR or Cambodia.
� Economic goal: Coastal resource development and

poverty reduction in the Central Region.
� SD initiative: Mangrove conservation associated with

aquaculture development in poor coastal communities
The objective of this SD initiative is the sustainable

use and rehabilitation of mangrove systems, alongside
aquaculture development, as key strategies for sustain-
able livelihoods in poor coastal communities. This ini-
tiative would fall within the poverty reduction loan for
the Central Region if suitable areas for mangrove reha-
bilitation can be identified as part of an integrated ap-
proach to community development. Also, complementary
components would be built into the forest loan. PPTAs
are scheduled for both loans in the year 2000.

More than 7,000 hectares of mangrove forests have
been replanted from Ha Tinh Province to the northern
border of the Central Region by Vietnamese institutions
and communities, with help from international NGOs
like Japanese Red Cross, OXFAM UK, and Save the
Children Fund. Ha Tinh Province suffers from signifi-
cant outmigration of the poor and would be an appropri-
ate target for this project.

Most mangrove forests have been cleared from Thua
Thien Hue down to Binh Thuan Province for shrimp farm-
ing or destroyed by typhoons. Land suitable for replanting
is limited because embankment work to prevent saline in-
trusion has altered tidal dynamics. This is especially true for
the Lang Co and Tam Giang-Cau Hai areas of Thua Thien
Hue Province. Yet, there is potential for mangrove rehabili-
tation and sustainable use initiatives in Binh Dinh and Phu
Yen provinces and in northern Khanh Hoa Province. Man-
groves in these areas are not distributed along the coastline
but concentrated in river estuaries.

This project would seek to implement ADB’s policy
on strategic partnering by forming a long-term relation-
ship with an international NGO with special experience
and expertise of relevance to the local area. Bilateral
cofinancing would be sought to cover the NGO techni-
cal input.
� Economic goal: Water resource development in the

Central Region
� SD initiative: Sustainable natural resource manage-

ment and biodiversity conservation associated with
the development of water services

Development Framework for Environmental  Action



74    Environments in Transition

ADB support in the water sector has been focused on
water service delivery in urban water supply, irrigation
and drainage, and flood protection. With the introduc-
tion of the Water Law in 1998, ADB is shifting its atten-
tion to include assistance in integrated basin-wide
planning and management of natural resources.

This SD initiative is concerned with integrated
basin-wide management and is associated with the
Central Province’s water resources development loan. It
would take the form of a demonstration project for estab-
lishing a river basin organization for the Se San River
basin, then the preparation and implementation of an in-
tegrated basin-wide management plan. The plan would
emphasize the conservation and sustainable use of natu-
ral resources in the basin and demonstrate the role of
protected areas in the sustainable management of water-
sheds, including critical biodiversity resources.

The initiative would build capacity in the Se San
River Basin Organization and key related agencies such
as the DPIs, DOSTEs, and DFPs in Kon Tum and Gia
Lai provinces. Particularly important will be the estab-
lishment of working linkages between the two provinces
in basin-wide management activities, between sectors
within each province, and between relevant district
governments.

The project provides the broader policy and institu-
tional context for the more focused SD initiative, which
gives concentrated attention to the Se San III watershed,
the joint natural resource management regimes with the
local minority communities, and the detailed technical
aspects of rehabilitation and livelihood development
based on sustainable use of local resources.
� Economic goal: Transport development in the

Central Region
� SD initiative: Environmental assessment and

integrated resource planning associated with the
development of transport networks in rural areas
The objective of this initiative is to strengthen the

capacity of the DOSTEs, DPIs and local transport au-
thorities of four provinces in joint environmental plan-
ning and assessment relating to the development of linking
transport corridors and networks. The target area would
be the neighboring provinces of Quang Tri, Tha Thien-
Hue, Quang Nam, and Kon Tum. Participating agencies
would be supported in preparing a joint transport strat-
egy that emphasizes the sustainable use of resources and
social and environmental effects.

Fifty DOSTEs and most DPIs throughout Viet Nam
have received little or no consistent official development
assistance (10 currently receive support from the
Swedish Environmental Management Assistance Project

and the Viet Nam-Canadian Environment Cooperation
Project). Most sectoral ministries and provinces,
particularly in the Central Region, have little progress
in building effective environment units, and are not clear
yet about their responsibilities in this field. Working links
between the DOSTEs, DPIs, and sectoral agencies in
integrated resource planning and environmental assess-
ment need to be developed. The Ministry of Transport is
one of the few sectors that have progressed in establish-
ing an environment unit and environmental planning and
assessment procedures.

The project would use the transport sector to
demonstrate and encourage interprovincial cooperation
between local planning and environment agencies, by
way of sharing of expertise and information and devel-
oping procedures for undertaking joint environmental
planning and assessment in cases where development
initiatives cross provincial boundaries. Grouping agen-
cies that fall within a target area covering more than one
province is a good approach to integrated resource
management when capacity and resources are limited.
Also, it reinforces the Government’s strategy of creating
regional nodes for environmental monitoring and
assessment.

Funding for the project would come from a compo-
nent of the provincial roads improvement loan, a two-
year technical assistance grant from ADB, and staff
consultancies.
� Economic goal: Industrial and urban development
� SD initiative: Energy conservation associated with

industrial zones
The objective here is to demonstrate the economic

benefits of implementing an energy conservation strat-
egy for a prominent industrial zone in Ho Chi Minh
City or Hanoi. The Thuong Dinh industrial zone in
Hanoi, for example, has some 40 large factories and 800
small and medium enterprises, and faces major environ-
mental and energy management challenges. Alternatively,
a zone in the central economic development region could
be targeted. GEF funding would be sought for the project
with a cofinancing component coming from a TA grant.

An important strategy for improving the economic
efficiency in industry is energy conservation. By 2000,
industry is expected to consume 47 percent of energy
produced in the country. The Master Plan for Energy
Conservation and Efficiency (1998) estimates that
straightforward short-term, low-cost improvements in
industry would lead to 15 percent savings in energy with
a payback within the first year of implementation. Long-
term measures in most branches of the larger SOEs would
lead to 25-50 percent savings. The average efficiency of
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old boilers, for example, could be improved from 50 up
to 90 percent. Similar levels of savings are possible for
small- and medium-scale enterprises. There are oppor-
tunities for further improving economic efficiencies
through collective energy conservation measures within
industrial zones. Other savings could be gained in power
production, transmission, and distribution.

The energy sector strategy, currently under develop-
ment with ADB support, will focus on supporting elec-
tricity sector reforms to ensure long-term economic and
financial sustainability. The strategy gives top priority to
sector restructuring and technical improvement. Energy
conservation has not been included as a key aspect of the
strategy. For these reasons, this SD initiative has been
identified as an industry/environment sector project.

ADB would seek an NGO partnership in this initia-
tive. Two partners would be appropriate: the Australian
International Institute for Energy Conservation, which
is the technical advisor on the GEF Promotion of
Electricity Energy Efficiency Project in Thailand, and
the Dutch Association for Energy Development and
Planning, which is the technical advisor to MOSTE in
its energy conservation and efficiency program.
� Economic goal: Industrial and urban development

and water resource management
� SD initiative: Hazardous waste management

associated with industrial and urban development
In 1998, ADB worked with MOI and MOSTE in

undertaking a national survey of hazardous wastes and
the findings reinforced the urgency for action in this field.
The survey found that the toxic intensity of industrial
wastes in Viet Nam is increasing and a systematic pro-
gram of hazardous waste treatment is urgently needed.

In the same year, some 300,000 tons of hazardous
wastes were generated, which received little or no treat-
ment. Hazardous solid wastes are usually dumped on land,
along with other solid wastes; hazardous liquid wastes
are discharged directly into streams and rivers that are
downstream sources of drinking water and irrigation. The
survey estimated that the quantity of hazardous wastes is
likely to increase to 1 million tons per year over the next
decade, with significant implications for the economy if
they remain untreated. The health costs alone could rise
to more than 1 percent of GDP. Minimization measures
at little or no cost could reduce waste generation by up to
40 percent.

The survey led to the preparation of a National Strat-
egy for Hazardous Waste Management. The objective
of this SD initiative is to support the Government in imple-
menting this strategy in a major waste-generating
sector(s)—for example, the chemicals industry. The

project would emphasize: (i) demonstration in waste mini-
mization and recycling, technology and training; and
(ii) the preparation of detailed design and performance
specifications for proposed waste management systems.

The project could be developed through an ADB
PPTA grant to be followed by a loan.
� Socioeconomic goal: Education and training for

sustainable development
� SD initiative: Sustainable development principles

and practice as a theme in the training of upper second-
ary school teachers and in the secondary school
curriculum
ADB support in the education subsector aims at the

secondary level and will include teacher training. In
addition, ADB will assist in reforming the vocational and
technical education system.

The Government of Viet Nam has adopted “sustain-
able development with equity” as the overarching policy
of its development program. Yet, there is little consensus
on what this means in practice.

No systematic approach has been taken to integrate
the SD principles and approaches in lower or upper
secondary school curricula. Some innovation to textbooks
and other teaching materials has occurred to increase cov-
erage of environmental issues, but this has not been
evaluated.

The objective of this initiative is, therefore, to
develop comprehensive curricula and materials for teach-
ing SD principles and approaches in the Upper Second-
ary School Development project. To achieve this, the
pipeline loans for upper secondary school education
(2002) and for vocational and technical training (2003)
must have strong components that address the principles
and practice of SD.

The PPTA for upper secondary education is planned
for the year 2000, with a loan following in 2002. Adopt-
ing the SD theme in this TA is supportive of the 1998
Party Instruction to the Ministry of Education and
Training (MOET) and MOSTE to prepare a detailed
program for “incorporating environmental issues into all
levels of the national educational system.” The PPTA would
need to include: (i) a thorough review of existing upper
secondary school curricula and materials for coverage of
SD themes; (ii) the definition of a framework for the devel-
opment of SD curricula and materials; (iii) an assessment of
the training needs for teachers in applying the curricula; and
(iv) the determination of a program of piloting, evaluating
and revising the curricula and materials, prior to national
application.

Similarly, the Vocational and Technical Education
PPTA planned for 2001 needs to adopt the SD theme so
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that a succeeding loan component builds capacity and skills
in priority SD fields, for example, in extension services.

New initiatives
Over the past decade, the National Plan for Environment
and Sustainable Development 1991-2000 has provided an
official policy framework for reform. The Environment Plan
for the decade (2001-2010) is under preparation. Also, in a
parallel exercise, the Biodiversity Action Plan is currently
being revised to address the next decade. ADB is committed
to supporting the implementation of these two key policy
and planning frameworks. The precise nature of the SD
initiatives beyond 2002 will need to be drawn from the
agenda for action set out in these plans.

For the first two years of the new decade, the four main
themes of ADB’s SD initiative build on the program of TAs
and loans in the pipeline. In the years from 2003 to 2005,
there will be continued efforts to seek opportunities for enriching
the assistance program through special SD initiatives.

The focus on the conservation and sustainable use of
water and forests will be maintained. These two resources
provide the crucial linking ingredients to the other themes,
and overall, to a sustainable economy through the mainte-
nance of its natural resource base. Support will be strength-
ened for the protection, rehabilitation, and sustainable use
of upland forests for their biodiversity, watershed protec-
tion and other economic values. In keeping with the agreed
focus on the Central Region, provinces that warrant close
attention as priority areas for biodiversity and watershed
conservation include Nghe An, Ha Tihh, Thua-Thien
Hue, Kon Tum, Dac Lac and Lam Dong. The key
objectives would be to assist in implementing action
plans for selected regions, including an emphasis on
the development of buffer zones surrounding pro-
tected areas.

A critical new area for investment will be marine
protected areas and associated integrated coastal zone
management.
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Key Proposed Responsible Status of
Issue Program/Action Agency Donor Actions

Appendix

APPENDIX

Strategic Implementation
Plans for Action

The recommendations for priority environmen-
tal program and policy initiatives are summarized for
Cambodia, Lao PDR, Thailand, and Viet Nam as
Strategic Implementation Plans (SIPs). Each of the
action plans constitutes the development framework
for the major environmental subsectors. The SIPs
summarize four priority programs: What needs to be
done; What are the proposed activities; Who should
do them; and What has been done so far (status of
donor assistance).

� Key Issues: These identify what needs to be done in
order to achieve the environmental program objec-
tives.

� Proposed Program/Action: Project and technical
assistance interventions are proposed.

� Responsible Agencies: are listed without determin-
ing specific institutional roles and responsibilities.

� Status: identifies which donor agencies have com-
pleted or are involved in assistance projects related
to the program component.
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Key Proposed Responsible Status of
Issue Program/Action Agency Donor Actions

Appendix

Cambodia

Strategic Implementation Plan
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Key Proposed Responsible Status of
Issue Program/Action Agency Donor Actions

Appendix

Cambodia’s Strategic Implementation Plan

Forestry

Forestry and development: Support to community forestry: Ministry of World  Bank:
Risk of deforestration posed Involves the development Environment (MOE); Forestry Sector Reform
by liberalizing economy of the framework for community Ministry of Agriculture, Project; 1996-1998

forestry, integration of tree Forestry and Fisheries UNDP/FAO:
growing into rural development (MAFF) Establishment of a
initiatives, and identification of Forestry Resources
mechanisms to allow rural Inventory Process;
communities to share equitably 1995-1998;
in benefits of forest utilization. $0.822

Support to special forms of IDRC: Participatory
forest management, such as Management of
buffer zones, as part of Mangrove Forest
protected area management. Resource

Biodiversity

Biodiversity conservation: Improvement of regional or MOE WWF: Nature Conservation
Lack of financial and cluster-based planning and Protected Areas
technical capability to capacity through training. Management in Cambodia;
manage and preserve 1998; $0.020
protected areas Formulation and implemen-

tation of a human resource
development plan for MOE.

Provision of guidelines on
planning procedures, protected
area management and
delineation of area boundaries.

Natural resource Improvement of resource MAFF DANIDA/MRC: Inventory
management: management in the Tonle Sap and Management of
Inadequate system area: Involves improvement of Cambodian Wetlands;
of fisheries planning, management, and 1997; $1.8 million
management, threat to coordination functions;
environmental integrity development of income-earning FAO/Belgium:
of fishery resources opportunities in the hinterlands Participatory Natural

to prevent  the people from Resource Management
crowding around the lake; in the Tonle Sap Region
and creation of a multi- (Phases I,II,III); 1994
disciplinary management
authority for Tonle Sap. UNESCO, EU: Support

for the Technical
Coordination Unit for
the Tonle Sap;
1996-1998; $1.0 million

MRC/Denmark: Fresh Water
Capture Fisheries;
1994-1997; $2.3 million
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Agricultural chemicals: Management of the use of MAFF, MOH
Indiscriminate use of agro-chemicals and pesticides:
agricultural chemicals Involves creation of regulatory
and pesticides, posing framework and operating
threat on agricultural practices for safe use of
resources and agro-chemicals and training
people’s health target groups on effects

and risks of pesticide and
agricultural chemicals use.

Creation of framework and
guidelines for hazardous waste
management.

Water Resources

Water resource policy: Formulation of the policy ADB, other donors,
Comprehensive policy through ADB’s Institutional NGOs
for integrated water Support for Water Resource
resource management Management.
lacking

Water resource Capacity building at MOWREM MOWREM
management: Need for for planning, facilitation and MAFF
enhanced capabilities, overseeing, and monitoring and MOE
financial resources, and evaluation  of water resource
better coordination projects.
among agencies in
the sector Amendment of Water Law and

drafting of relevant subdecrees
and operating guidelines for
MOWREM and municipal
authorities.

Introduction of financially
sustainable means of operating
irrigation and water-related
facilities.

Water supply, sanitation, Improved management of Municipal PPTA 2280: Urban
and irrigation municipal water supply and governments Water Supply and

sewerage services. Sanitation, later renamed
Urban Environmental

Rehabilitation and development Improvement; 1995;
of irrigation facilities. $600,000 - JSF

Coastal Areas

Coastal zone management: Poverty reduction and MOE DANIDA: Capacity Building
Social problems facing environmental protection in Environmental
coastal  communities, programs in the coastal Management of the
requiring intervention zone. Cambodian Coastal Zone;
for coastal development 1997; $0.814 million
and for seeking productive Ecotourism development
investments in these areas involving the private sector.

Cambodia’s Strategic Implementation Plan
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Infrastructure development IDRC: Participatory
to create attractive conditions Management of
for investment. Mangrove Forest

Resources: 1995-1999;
$0.350 million

Improvement of regulations SIDA/ICLARM: Management of Fisheries,
governing coastal aquaculture, Coastal Resources and
salt-mining, and other coastal the Coastal Environment
commercial activities. in Cambodia

ADB RETA Nos. 5552 and
5712: Coastal
and Marine Environmental
Management in the South
China Sea

Non-core Themes

Industiral pollution control Development of a frame- MIME
work for the environmental
management of the mining
industry.

Urban development Improvement of urban Provincial and city
sanitation and management governments
in provincial cities.

Urban reforms, including the
delineation of urban
environmental tasks among
involved agencies,
strengthening of urban land
market functions, and
enactment of land use and
tenure regulations that
consider health and
environmental safeguards.

Energy development Support for rural energy use, MIME
e.g., addressing the demand
for work-based energy.

ADB  =  Asian Development Bank; DANIDA = Danish International Development Agency; FAO = Food and Agriculture Organization; ICLARM =
International Center for Living Aquatic Resources Management; IDRC = International Development Research Center; JSF = Japan Special Fund;
MAFF = Ministry of Agriculture, Forestry and Fisheries; MIME = Ministry of Industry, Mines and Energy; MOE = Ministry of Environment; MOWREM
= Ministry of Water Resources and Meteorology; MRC = Mekong River Commission; NGO = nongovernment organization; PPTA = project/program
preparatory technical assistance; RETA = regional technical assistance; SIDA = Swedish International Development Authority; EU = European Union;
UNDP = United Nations Development Programme; UNESCO = United Nations Educational, Scientific, and Cultural Organization; WWF = World Wide
Fund for Nature.

Cambodia’s Strategic Implementation Plan
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Forestry

Deforestation: Expanding Development of land use and Department Donor: Finnida
commercial exploitation management plans in of Forestry
of forests; plans for consultation with villagers to Satus:  Ongoing (09/00)
additional hydroelectric guide forest concessionaires in
facilities; foreign demand logging operations. Component: Forest
for wild animals; domestic Management
demand for nontimber Development of village forestry
forest products for food systems and national guide- Value: WB/IDA-Loan-
and traditional medicine; lines for sustainable forest US$6.3 million
and growing population management.

Finnida Grant:
Improvement of villagers’ and US$1.13 million
forestry staff’s ability to manage
the forests through extensive
training.

Allocation of forestland to
villagers and promotion of
sustainable village-based-
forest management.

Improvement of villagers’ living
standards in pilot areas through
village forestry and village
development projects.

Development of policy and
legal framework for sustainable
forest management.

Logging: No systematic Extension of the ongoing Department Donor:  ADB
planning, inventories; expansion of reforestation of Forestry
no regeneration; efforts (Lao-ADB Forest Status:  Ongoing - Industrial
overexploitation by legal Plantation Project). Tree Plantations Loan Project
and illegal operators; (Loan No. 1295[SF])
forests located inside Examination of innovative
protected areas; setting approaches to conservation Component: pilot plantations,
of quotas not transparent linked to multilateral environ- project management support
and criteria not disclosed; mental agreements and inter-
logging sites selected with national conventions and Value: US$10.9 million
little or no consideration protocols, particularly the
for sustainability development of carbon sinks

or carbon sequestering.

Forest management: Implementation of “Forestry Department
Policy on village forestry Vision 2020” strategies and of Forestry
management with farmers measures for sustainable
as a key economy unit, forest management.
conducive to enhanced
community role; plans Facilitation and expedition of Department
developed but not the drafting of implementing of Forestry
successful; implementing forestry regulations; phased
regulations for forestry implementation of sustainable
law not yet in effect forest management regulations

to improve forest resource
management.
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Resource management: Development and implemen- Department Donor:  WB, GEF
Government policy and tation of sustainable forest of Forestry
regulations difficult to management and biodiversity Status: Ongoing (09/00)
enforce; decentralization conservation systems in pilot
to provincial governments areas in cooperation with Component:  Integrated
and the semi-autonomous forest conservation authorities, conservation and develop-
operations of regional villagers and other stakeholders. ment process (ICDP or ICAD
military development process)
companies make commu- Improvement of villagers’ and
cation of policy and forestry staff’s ability to manage Value:  US$5 million - GEF
enforcement of regulations the forest through extensive Grant
by central authorities training.
difficult

Allocation of forestland to
villagers and promotion of
sustainable village-based
forest management.

Improvement of villagers’
living standards in pilot areas
through village forestry and
village development projects.

Development of policy and
legal framework for sustain-
able forest management.

Biodiversity and eco- Ecotourism Promotion Program— Department Donor: ADB
tourism: Tourist arrivals nature-based tourism program of Forestry
increasing; opportunity for in villages near conservation Status:  Tourism project
wildlife watching and forests. Lao Tourism planned
nature activities limited Authority

Youth Wildlife Awareness Ministry of
Program—mobilization of Education
students and young people
through education and enforce-
ment of wildlife regulations to, Customs Dept.
among others, stem inter- Police Dept.
national trade.

Economics Biodiversity Department
Development Program— of Agriculture
propagation of iindigenous
trees, plants, wildlife and fish
among villagers, near
conservation areas.

Biodiversity
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Land Resource Management

Shifting Cultivation: Sustainable Natural Resources Department of Donor: ADB
Government restriction Management Program: Forestry Status:  Ongoing (02/04)
on clearing of forestland Addressing shifting cultivation Component: Shifting
for shifting agriculture; through the development and Department of Cultivation Stabilization
attempt to resettle promotion of viable Agriculture Value: US$5.6 million
upland farming villages alternatives for agricultural
in lowland locations income generation.
where paddy rice
cultivation is possible

Upland Development Department of Donor:  WB/ IDA
Forestry Status: Ongoing

Component: District
Department of Upland Development
Agriculture and Conservation Project

Value: US$2.0 million

Watershed Management Department Donor: Germany
of Forestry Status: Planned

Component: Nam Ngum
Watershed Management
Value: US$1.9 million

Donor.  ADB
Status: Completed (03/99)
Component:  Nam Ngum
Watershed Management
Value:  US$800,000

Urban water supply Nam Papa Lao Donor:  ADB
development Status:  Ongoing (03/99)

Component:  Northern
Provincial Towns Water
Supply and Sanitation
Value:  US$12.649 million
(Loan)

Water Resources

Irrigation intensification Vientiane Municipality Donor:  ADB
Department of Status:  Ongoing (06/00)
Irrigation Component:  Vientiane

Integrated Urban
Development
Value: US$17.235 million
(Loan)

Urban river erosion control Luang Prabang, Donor:  ADB
Urban flood control Pakse, Savannakhet, Status: Ongoing (12/02)

Thakhek Municipalities Component: Secondary
Towns Urban Development
Value: US$26.056 million
(Loan)
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Irrigation management Department of Donor:  ADB
Irrigation Status: Ongoing (1999)

Component:  Irrigation
Management Transfer (PPTA)
Value: US$0.650 million

Irrigated agriculture Department of Donor:  UNDP
training Irrigation Status: Ongoing (12/99)

Component: Farmer
Department of Irrigated Agriculture Training
Agriculture Value: US$1.751 million

Integrated irrigation and Department of Donor:  UNDP
ecosystem development Irrigation Status:  Ongoing (12/00)

Component:  Eco-
Department of Development and
Agriculture Irrigation Project

Value:  US$3.575 million
(Grant)

National water supply Nam Papa Lao Donor:  Belgium
development plan Rural Water Supply Status: Ongoing

Department Component: National master
plan for water supply
development
Value:  US$2.679 million
(Grant)

River basin development Department of Donor:  Germany
Forestry Status:  Ongoing  (12/02)

Component:  Forest
Department of Cover Monitoring
Irrigation Value:  US$10.75 million

Water and environment Rural Water Supply Donor:  UNICEF
sanitation Department Status:  Ongoing (12/02)

Component:  Support to
Nam Papa Lao institutional strengthening

and capacity building
Value:  US$5.355 million

Urban Environmental Management

Solid waste management: Visitor Services Tax: Municipal Donor:  ADB
increased urbanization, Development of innovative governments Status:  Planned
rural to urban migration, methods to generate income Component:  Tourism
and expanding industrial from tourism for the purpose Development Project
and tourism sectors, that of allocating funds to
will lead to exponential provincial and/or municipal
increase in solid waste level administrative bodies.
related environmental Income would be earmarked to
problems. offset the costs of operating

urban environmental manage-
ment facilities and maintaining
public services.

Lao PDR’s Strategic Implementation Plan
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Deteriorating urban Urban Master Plans: Municipal Donor:  ADB
conditions: Urban areas Development of a program to governments Status:  Ongoing (12/02)
experiencing population prepare urban master plans Component:  Secondary
growth rates higher than for secondary towns. Towns Urban Development
the national average. Value:  US$26.056 million

(Loan)
Vientiane Urban Transport Department of
Modernization: Examination of Communications
potential for upgrading urban
transport systems in Vientiane Hydropower Office
and secondary towns;
examination of potential of Ministry of Industry
leveraging grant funds (Global
Environment Facility) for Municipal
introducing sustainable public governments
transport system utilizing
hydropower generated electric
power, assessment of feasibility
of using renewable energy to
reduce rural poverty by
providing alternative livelihood
schemes and thereby offset
pressure on biodiversity.

Institutional Capacity and Human Resource Development

Institutional capacity Institutional Capacity STEA
requirements: STEA’s Strengthening Program:
enhanced coordinating Upgrading of the facilities and NUOL
and facilitating role, broader strengthening of the research
environmental mandate and environmental monitoring
and potential to be more and training capacities of the
involved in implementation Environmental Management
of policy, require significant Unit at the National University
strengthening of institutional of Lao PDR (NUOL).
capacity. Due to limited
public sector fiscal resources Natural Resources STEA
to sustain personnel levels, Management Unit: Upgrading
Government will be more of the facilities and strengthening NUOL
dependent on private sector of the research and natural
to assist with technical tasks resource management of the Department of
at field level. Forestry School at NUOL. Forestry

Decentralization: Local Decentralized Environmental STEA Donor: Germany/GTZ
officials have been given Management Program: Provision Status: Proposed (Grant)
greater authority for natural of technical and physical Component: Provincial
resource management and assistance to provincial environment office in
environmental protection; environment offices to enhance Luang Prabang
the Government has their role in environmental
devolved responsibility planning and policy implemen- Donor: Sweden
for national policy tation; strengthening of Component: Provincial
implementation to provincial institutional capacity of local environment offices in
governments, where authorities to enable them to 3 provinces
important economic implement policies and enforce
development decisions regulations in support of
are made and implemented; recently promulgated natural
gaps remaining in under- resource environmental
standing of important management laws.

Lao PDR’s Strategic Implementation Plan



96    Environments in Transition

Key Proposed Responsible Status of
Issue Program/Action Agency Donor Actions

environmental protection
issues; lack of coordination
among agencies responsible
for different aspects of
environmental management;
need for strengthened
environment office at the
provincial level and for
extensive environmental
training in provincial
branches of central agencies.

Integration: Need for a Ecosystem Management STEA
more horizontal approach in Pilot Projects: Ecosystem
the execution of programs management approach at Department of
and establishment of inter- provincial level; green areas Forestry
dependent, collaborative, near or adjacent to urban
and responsive teams areas (Vientiane, Savannakhet, Lao Tourism
across ministries; area- Pakse, Luang Prabang) as Authority
based management pilot sites; planning, operation
oriented towards local and management in an
priorities so planning could integrated manner.
be more decentralized; the
case of environmental Sustainable Land Stewardship
protection suggests need Program: Fostering environ-
to adopt ecosystem mental awareness among
management approach, farmers and land occupants;
with planning and imple- and supporting village food
mentation done in security through agroforestry
integrated manner. development.

ADB = Asian Development Bank; GEF = Global Environment Facility; GTZ = German Agency for Technical Cooperation; ICAD = integrated conservation and
development; IDA = International Development Association; NUOL = National University of the Lao PDR; PPTA = project/program preparatory technical
assistance; SFR = Special Funds resources; STEA = Science, Technology, and Environment Agency (formerly STENO); UNDP = United Nations Development
Programme; UNICEF = United Nations Children’s Fund (formerly United Nations International Children’s Emergency Fund); WB = World Bank.
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Forests

Logging Near term: 2000-2002 RFD
Continued illegal logging, and
illegal imports of logs from
neighboring countries, are
issues of administrative will
and capacity within RFD.
ADB’s planned  FY2000
TA for Restructuring of MOAC,
together with ongoing work
under the 1999 Agriculture
Sector Loan, should contribute
substantially to creating the
framework and climate within
MOAC for such changes.
Logging is also likely to be an
issue under the planned
Watershed activities.

Encroachment Near term: 2000-2002 RFD EU: Deutsche
JICA, EU, and Sweden Welthungerhilfe
have substantial activities Community
currently underway, Agroforestry Project
almost exclusively focused on in Ubon
Northeast Thailand. Currently EO.77million;
known pipeline activities will be 1996-1998
finished in year 2000. This is,
however, likely to remain an RFD,MOAC JICA: Research &
area of bilateral donor Training in
interest. Again the ADB Reafforestation
is developing programs to Project (follow-up)
address this issue through 1997-1999
planned Watershed
activities. MOAC JICA: MOAC

Reforestation &
Extension Project
in NE Thailand

Kasetsart University JICA: Research Project
for Higher
Utilization of Forestry
and Agricultural
Plant Materials in
Thailand, 1996-2001
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Fires No known donor activities RFD Sweden: Forestry
Fire is a natural event factor Organization
in much of Thailand’s forest. Development
The issue is closely partly related SK2.4 million
to RFD’s capacity, but even 1997-2000
more to encroachment
and human use
(including burning for agricultural
clearing). Again, ADB planned
programs for Watershed should
address this issue.

Biodiversity

Deforestation See measures suggested under MOAC,RFD,ALRO, DANCED:
FORESTRY; additional actions: NGOs 1. Management of the

Western Forest
Wetland Conversion Near and Medium Term: 2000-2002, Complex;

2003-2005 DK 14.8 million; 1995-1998
Global Environment Fund (GEF) 2. Buffer Zone Mgt.
is a potential source of support In the Western Forest
for protected area management Complex;
if Thailand ratifies Biodiversity DK19.0 million
Convention. If and when that 1999-onwards
occurs, ADB should move
quickly to support one or more
GEF investments.

Destructuve Fishing Funding of protected RFD EU: Sustainable
areas is woefully inadequate. Management of Phu
Staff and facilities at parks and Khieo Wildlife Sanctuary
sanctuaries are insufficient to through Community
cope with new agricultural Participation
encroachment, let alone poaching. EC E6.0 million; RTG E6.2
Revenues from park tourism million, 1999-2005
currently flow to the Government’s
central revenues. ADB should, TEI Netherlands: Buffer Zone
in the context of work under the Management of Phu Khieo
Agriculture Loan, coordinate with Wildlife Sanctuary
other donors and with MOAC DG3.1 million, 1994-2000
concerning financing mechanisms.

Poaching Also, protected area management, TEI, ITTO Netherlands: Buffer Zone
involving the relevant parks and Management of Keng
reserves, should be explicitly Krachan Wildlife
incorporated into the Sanctuary
planned PPTA for River Basin Wetlands International EU: Community
Development in North, Northeast, and Prince of Songkla Participation in Forest
and South Regions. University Management and

Rehabilitation in
Southern Thailand
E0.90 million
1996-1999

Thailand’s Strategic Implementation Plan
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Tenure Issues Secure landownership and DOL Australia & World Bank:
demarcation of lands is the Land Titling Project
starting point of stewardship Phase III
and sound agricultural practices. Australia: A$24.3 million
World Bank and Australia have 1984-1997
led  comprehensive land tenure Australia: A$7.9 million
program since 1994. There does World Bank: US$118 million
not appear to to be any need for 1998-1999
ADB to intervene, beyond
aspects of reorganization and
implementation that are sure

Land Conversion to arise during the Agriculture
Sector Loan, and the planned
Watershed activities.

Erosion-poor farming Near term: 2000-2002 MOAC DANCED: Sustainable
practices DANCED, JICA, and OECF Agricultural Development Project

currently have relevant DK25.4 million
programs underway. ADB’s Phase 1: 1990-2000
Agricultural Sector Loan Phase 2: 2001-2001
will complement these efforts.
Soil erosion issues are also
integral to the planned
Watershed activities.

Loss of nutrients Medium term: 2003-2005 MOAC, ALRO OECF: Project for
Intensified and expanded Revitalization of the
activities for restoration of Deteriorated
degraded land and soils Environment in the Land
should be given high priority Reform Areas through
consideration in the medium Integrated Agricultural
term—particularly in Northeast Development; JY3.6
Thailand, which has large areas billion; 1998
that are becoming desert. This
is a regional problem, for all DLD, MOAC JICA: Land and Water
the central Mekong region. A Conservation Center
concentrated attack on land Project in the East of
restoration in the Northeast Thailand
will be a logical outgrowth of 1993-1999
near and medium Watershed
activities.

Watersheds

Land tenure issues, See discussion under SOILS.
particular for hill tribes

Poor land management See discussion under MOAC JICA: TA to MOAC agencies
and planning and BIODIVERSITY. including aid coordination and
protected area policy, irrigation, land reform and
management forestry. Ongoing long-term TA.

Thailand’s Strategic Implementation Plan
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Near term: 2000-2002
A planned PPTA in year 2000 will
build upon the Agriculture Sector
Program Loan (ASPL) of 1999 to
support comprehensive development
planning for selected river basins in
the north, northwest and southern
regions, leading to a program loan
in 2002. The Government and ADB
have agreed to include the
Ping, Mun and Klong Thatapao
River basins in this PPTA.

In addition, an ADTA planned for
Year 2000 is to identify
opportunities for physical
infrastructure and economic
development opportunities in the
North and Northeast. This in turn
is intended to provide the basis
for a cluster of “action plan” joint
investments between the Government

Loss of vegetation and Although donor-assisted
soil erosion from Watershed projects have been RFD DANCED Nan Watershed
encroachment on underway in Thailand for nearly Management
uplands three decades, the associated Project; DK 19.1 million;

problems have worsened in RFD 1995-1999
every river basin. Nevertheless
a comprehensive approach to
land tenure, agricultural HADF EU: Community Based
systems, agro-forestry and Management in
community forestry for livelihoods Watershed areas E0.22
and poverty reduction, and to million; 1996-1998
effective protection of parks and PDA EU: Community
reserved forests, all integrated Development for
through planning and management Conservation of Pa Taem
of water and soil resources on a EC E0.36 million
rivershed basis, is the best hope PDA E0.36 million
for sustaining Thailand’s Completed 1998
development. While these are
still formidable problems, the
new Constitution’s emphasis on
decentralization and participation,
the gradual progress on land
tenure issues, and the gradual
strengthening of MOAC agenices,
other concerned departments,
and community organizations and
NGOs, not to mention the
ability to build on all previous and
current projects in this area, give
reason for some degree of optimism.
On the other hand, the alternative
to undertaking and succeeding in
these programs is further
deforestation, soil degradation and
sedimentation, and further
disruptions and declines in the
hydrological cycle.

Thailand’s Strategic Implementation Plan
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and ADB. It will be important to
maintain good communication and
linkage between these two TA
activities so that they—and the
loans that they are expected to
lead to—reinforce one another.

Medium term: 2003-2005
The planned Year 2002 River
Basin Development loan
program should be used to
lay the basis for collaborating
with the Government and other
donors for a concerted attack
on land restoration and water
resource conservation use in the
Northeast. Unless there are
clear synergies or outstanding
benefits likely from continued
work in the South and North,
it may be necessary to
concentrate available resources
for a serious campaign to
reclaim the Northeast alone.

Water

Irrigation See discussion and suggestions RID EU: MOAC/RID
under Watersheds. Northeast Water

Management & System
Domestic use Improvement Project

ECE 29.0 million;
RTG E18.5 million
1990-1998

Industrial use MOAC, RID JICA: Study on the Kok
In-Nan Water Diversion
Project; Study costs
1997-1999

Groundwater mining MOAC, RID JICA Study on Integrated Plan
for Flood
Mitigation in the Chao
Phraya River Basin;
Study costs; 1996-1999

Coasts and Fisheries

Water pollution Degradation and depletion of DOF DANCED: Coastal
coastal resources are the other Resources

Destructive fishing practices major challenges of natural resource Management Project;
use, with profound implications Under identification

Agricultural effluents/runoff for livelihoods, foreign exchange
earnings from shrimp and fish, DOF/MOAC EU: Study for Definition of

Mangrove loss and for tourism. Again, if a Decision
Thailand ratifies the Biodiversity Support System for
Convention, ADB should quickly Coastal Area
assist in tapping GEF resources Management in
to strengthen protection of Thailand
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Thailand’s marine parks. But for E0.38 million; 1998
now, ADB’s limited resources are,
properly, being concentrated on DOF/MOAC EU: Eco-system
river basin management. Of the Protection in Adang
three basins targeted by the Archipelago; E1.09
Government and ADB for this million; 1997-1999
work, only Klong Thatapao flows DOF EU: Coastal Management
into the sea. But it does so at a Project
point on the Upper South’s coast Under identification
that encompasses a full range of
coastal resources management
and fisheries issue. So it will be
possible to use this entry to
explore the topic, possibly laying
the foundation for an expanded
and more intensive loan effort in
the medium or longer term.

Energy Resources

Depletion of limited fossil Although economically important, DTEC Canada: Project for
fuel resources ADB has neither the resources sustainable energy

nor the particular comparative development
advantage to undertake a serious Canada; C$0.5 million
effort in this area within the near RTG: C$0.27 million
or medium  term. ADB does have 1995-1999
an important role to play, however,

Limit of hydro sites in seeing that trade in power Bangchak Petroleum WB: Clean fuels and
and energy resources by Thailand Environmental
and its neighbors is done at Improvement Project
realistic pricing, and with US$90 million
appropriate safeguards for Effective 1996
protection of the environment.
This can best be done through
regional TA.

Air Quality

Motor vehicles There are three fundamental PCD Sweden Air Quality
air quality issues. First and Management

Industry & power generation foremost, is the regular SK4.96 million
unhealthy exposure to air pollution 1996-2000

Construction of more than 15 percent of
Thailand’s population in the PTT JICA: Automotive Fuel

Garbage burning Bangkok Metropolitan Region. Research for
This is being addressed, at Environmental
least within the Bangkok Improvement
municipal area, through 1996-2000
a proposed project of the
World Bank to the city EGAT OECF: Flue Gas
administration. Desulfurization Plant for

Mae Moh Power Plants
8-11; JY15.9 billion
1993-2001

BMA World Bank
PCD ADB: Samut Prakarn

Wastewater
Management (loan)
US$150 million
1996-2001
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Domestic sewage ADB, like many other donors, PCD ADB Strengthening
has a long history of support to National Financing
water supply and sanitation and Cost Recovery
projects in Thailand. In Samut Policies for the
Prakarn, ADB has a  very Wastewater Management
substantial investment underway Sector; ADB US$565,000
to establish a modern sewerage RTG:US$385,000
and treatment system for the 1997-1998
single most difficult and highest
priority district outside of PCD Denmark: Samut Prakarn
Bangkok itself. Together with Wastewater
this investment  in infrastructure, Management Project:
ADB’s TA to the Government, Strengthening of
complemented by somewhat Regulatory and Cost
parallel TA from DANCED, is Recovery Mechanisms
providing the policy basis for DKr10.7 million
effective cost recovery for 1997-1999
wastewater treatment projects.
Policy reform on cost recovery,
linked to planned efforts to
strengthen the ability of
municipalities to mobilize

Agricultural runoff financial and managerial resources PWD JICA: Master Plan Study
for local environmental management, on Utilization of Sludge
will be a further major contribution PWD and Reclaimed Water
in this area. in Bangkok

Study Costs; 1998-1999

Capital for municipal waste PWD
water infrastructure is JICA: Training Center for
currently available from Sewage Works
Thailand’s own Environment 1995-2000
Fund. While this mechanism is
still cumbersome, it should be Sweden: Chiang Mai
feasible now to assist in Sewage Plant (loan)
construction. See SK22.0 million
INSTITUTIONAL
STRENGTHENING.

Industry See INDUSTRIAL MANAGEMENT. DIW JICA: The Industrial Water
Technology Institute
1998-2000

Reduced water flows See WATERSHEDS.

Solid and Hazardous Wastes

Households Over the past several years, ADB PCD ADB Capacity Buidling
has provided TA assist the for Waste Management
Pollution Control Department (PCD) Program Administration
to prepare regional and national (ADTA) $0.30 million
strategies for improved From 1997
management of solid and
hazardous wastes. A principal
reason for this TA has been to
provide the foundation and build
government capacity to undertake

Thailand’s Strategic Implementation Plan
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the maximum extent possible
covering local costs from the
Thai Environment Fund. Insofar
as the Fund itself may need
reform and replenishment to
meet such needs on an ongoing
basis to municipal governments,
there is time to work out a
balanced mechanism for doing so.

Industry The industrial side of the solid Phitsanulok Municipal Germany/GTZ: Solid Waste
and hazardous wastes issues is Office Management Programme for
being addressed directly in the Phitsanulok
Samut Prakarn Cleaner DM3.5 million
Production component, and is 1999-2000
discussed further under
INDUSTRIAL MANAGEMENT.

Energy Efficiency

Economic growth This is an area where the PEA Germany/GTZ: Energy
Government itself has adopted Efficiency Promotion
an aggressive program, and Project (Phase I & II)
continues to apply it with DM7.8 million

Poor management considerable success. 1993-1999

Industrial Management

Efficiency Considerable donor interest has PCD ADB Samut Prakarn
evolved around concepts of cleaner Wastewater Management
production (CP) and waste Cleaner Production
minimization (WM) since the early Component
1990s. It is an area that allows for (of SP Wastewater
interaction directly with the private Project Loan)
business sector, and provides good US$7 million; 1999-2002

Thailand’s Strategic Implementation Plan

a concerted program in solid
waste management outside of
Bangkok, with support from a
planned 2001 project loan.
This effort parallel’s ADB’s
accomplishments with the
Samut Prakarn Wastewater
Management Project—it aims
to move the Government ahead
in a critical environmental area
through a combination of policy
changes aimed at cost recovery,
and a project effort substantial
enough to test the policy
innovations while developing
managerial and technical capacity,
in addition to making a significant
contribution to address the
problem. As with the wastewater
subsector, however, it would be
reasonable to review the planned
loan with a view to minimizing
foreign exchange costs, and to
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Accidents & fires and opportunities to showcase business TEI EU: Participatory
occupational safety opportunities for bilateral donors. Approach to

ADB has,  however, already Environmental
established an important niche in Management and Clean-
this area, through current regional up in Samut Prakarn
TA and through the Samut Prakarn E0.99 million
Wastewater Management loan, Completed 1998
which contains a CP
component that, at IFCT OECF: Environment
US$7 million, is larger than any Protection Promotion
other waste minimization effort in Program (2 loans)
Thailand to date. Although delayed JY8.0 billion
by more than a year, this Samut 1993-2003
Prakarn program is expected to
be underway by the end of CY DIW GTZ: Environmental
1999. If successful in Samut Advisory Assistance for
Prakarn, a similar sized effort industry DM14.14 million
should be all that is needed to  1991-2001
gear the program up to the
national level. NICE JICA: Project on

Strengthening of the
National Institute for
the Improvement of
Working Conditions and
Environment; 1997-2002

Construction NESDB GTZ Disaster
Management for the
Transportation of
Hazardous Substances
DM3.2 million
1997-2000

NIDA Belgium: RUCA
International Business
Administration and
studies for relocation of
industries from Bangkok
to NE Thailand
BF22.7 million
1993-1998

IEAT OECF: Human Resource
Development Centers
for Industries Project
JY2.6 billion; 1998
(approved)

FTI US AEP: Clean
Technology for
Environmental
Management Program
1996-2001

Pesticides Control of pesticide MOAC GTZ : Biological Control
can be achieved through better of Rodent Pests
enforcement and cleaner DM3.9 million
production initiatives. The FAO’s 1993-2001
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regional headquarters for MOAC GTZ: Appropriate
liaison with the pesticides Regulatory Measures and
industry is in Bangkok. At Policy Reform for
the farm level, the GTZ Pesticide Risk Reduction
programs are already DM4 million; 1997-1999
making a substantial
contribution.

Poor upland use The Klong Thatapao River CRI JICA Study on
basin was at the heart of Environmental Planning
Thailand’s worst ever natural Management Survey for
disaster, triggered by Typhoon Arsenic Contaminated
Gay in 1988. The planned work Area of Nakhon Sl

Development of flood plains with that watershed, including Thammarat Province
the coastal area at the mouth Study Costs; 1998-2000
of the river, will necessarily
review the experience of
recovery from that episode,
and address at least the
principal underlying factors
that make for a severe
natural disaster in Thailand.
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Regional and Urban Planning

Lack of capacity See WATERSHEDS. NESDB Belgium: EIA of the
Southern Seaboard

Lack of public involvement Development
Programme; BF30 million
Completed 1997

MOI CIDA: Natural Resources
and Environmental
Management Project
C$10.0 million
1992-1999

MOI GTZ: Decentralization of
Physical and Urban
Development Plan
DM5.38 million
1994-1999

MOI GTZ: Urban
Environmental
Management Project
DM1.0 million; 1997-2000

MOI JICA: The Development of
the Method of Urban
Development in Thailand
1999-2003

Strengthening Institutional Capacity

Training and manpower Near term: 2000-2002 DEQP JICA: The Project on
development Two complementary TA projects Environmental Research

are planned for Year 2000; one and Training Center
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is to build capacity in all areas
of urban governance, the second
TA is to have two main components:
(1) to develop community
awareness and participation in
the selection of environmentally
sensitive developments and
implementing cost recovery
mechanisms; and (2) to build
capacity in provincial and
regional environmental offices.
Building on these two initiatives, a
PPTA is planned in 2001 for the
Provincial Urban Environmental
Management project. This would
provide ADB with opportunity to
work with the Government on
long-term policy reform,
including decentralization and
participation.
Medium term: 2003-2005
As ADB assists the Government
to create environmental planning
and operational capacity at local
levels, possibilities exist for strengthening
at either or both the Ministry of
Interior’s Institute for Government
Administration and Local
Development (IGALD) and
MOSTE’s Environmental Research
and Training Center (ERTC). It may
be appropriate to privatize or
convert these training institutes
into state enterprises. Doing so
might ensure higher quality
programs and lower long-term
costs for these valuable
institutions.

Basic environmental data Near term: 2000-2002
and information Despite considerable efforts by

various MOSTE agencies, there is
no comprehensive compendium of
current details of environmental
situation and programs for
Thailand. The Thailand
Environmental Profile, which once
satisfied that need, is now nearly
15 years old. Funds should be
made available for an appropriate
Thai institution to undertake a
thorough update of the Profile.
Doing so would benefit everyone
interested in Thailand’s
environmental situation, and
the evolution of environmental
management efforts. It would also
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be a useful exercise in capacity
building. The effort could be used
as the basis for improved
environmental data gathering and
reporting for the government agencies
on a continuing basis.

Environment Fund Near term: 2000-2002
The Thai Environment Fund, begun
in 1992 with an additional B10
million allocation from the
Government, plus revenue from
the Oil Tax and a supplement of
$150 million from OECF, was set
up as a multipurpose mechanism
to support efforts of NGOs, private
sector, and public sector
environmental infrastructure. Most
of the fund, to date, has gone to
this last category. Although OECF
appears certain to replenish the
fund with an additional $150million-$300

Thailand’s Strategic Implementation Plan

million by September 2000, a
concerted effort by donors working
with the Government could enable the
fund to be overhauled and revitalized.
This can be explored through dialogue
with the Government and fellow
donors. Other co-financing
mechanisms, such as a small and medium
enterprise environmental window through
Industrial Finance Corporation of Thailand
should also be considered.

Other major activities, underway or planned

World Bank: GSB
Social Investment Program (SIP), incorporating the Social Investment Fund
$300 million
Effective 1998

World Bank
Natural Resources Management Project
Under identification
5 to 8 years from 2000

Asian Development  Bank: MOAC
Agriculture Sector Program Loan
$300 million
From 1999
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Forestry

Water resource Sustainable forest Provincial DOSTEs, ADB: Se San Hydro
development: management and DARD and DPIs Development Project
Need to safeguard the conservation associated with
watershed and develop biodiversity hydropower
sustainable livelihoods development on the Se San
for minorities living in River in the Central Region
the area

Rural development and Sustainable buffer zone and Provincial DOSTEs, WWF, Netherlands, GTZ
poverty reduction: Need protected areas management and DARDs and DANIDA
to provide sustainable associated with rural
livelihoods to poor development in poor regions, NEA proposing to
communities and at the specifically Dac Lac, Kon prepare biodiversity
same time sensitize Tum, Quang Nam and plan for central
and involve them in the Quang Bink highlands
wise use and management
of natural resources

Water Resource

Water services Near Term: 2000-2002 Provincial DPIs, ADB: Central regional
department Sustainable natural resource DOSTEs and DFPs in water resources

management and biodiversity Kon Tum and Gai Lai development project
conservation associated with
the development of water
services at the Se San River

Biodiversity

Education and training for Sustainable development MOET DANIDA’s NRMEPP
sustainable development: principles and practices as
Need to make the a theme in the training of
Government’s policy of upper secondary school
“sustainable development teachers and in the
with equity” internalized development of the
(See also issues and secondary school curriculum.
programs under forest,
water, coastal and urban
and industry themes)

Coastal/Marine Resources

Coastal resource Mangrove conservation Provincial DOSTEs, OXFAM, Save the
development and poverty associated with aquaculture DARDs, and fisheries Children, Red Cross
reduction: Need to development in poor coastal departments
rehabilitate mangrove communities in Ha Tinh ADB: Poverty reduction
systems, promote and other central coastal and forest projects
aquaculture development, provinces
and provide sustainable
livelihoods in poor coastal
communities
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Marine protection Establishment of a national MOFI, selected
system of identifying and provincial fisheries
managing marine protected department
areas in the  country

Planning and management DOSTEs and selected World Bank/IUCN: Hon
of marine protected areas fisheries departments Mun GEF project
in highest priority
biodiversity regions IUCN/UNDP/GEF: North

Tonkin Archipelago
proposed project

Urban/Industrial Development

Transport Development Environmental assessment DOSTEs, DPIs, ADB: Central Region roads
and integrated resource intersectoral improvement project
planning associated with the structures
development of transport
networks in rural areas

Energy: Need to Energy conservation strategy Dong Dai District MPI/UNDP: Environment
demonstrate economic associated with industrial people’s committee and Investment project
benefits of energy zones
conservation

MOSTE: Energy
ConservationProject

ADB: Power Transmission
Project

Waste management: Hazardous waste management HCMC and Hanoi HCMC: Environmental
Need to address associated with industrial and urban DOSTEs Management Project
increasing toxic development
intensity of industrial
wastes
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