Agriculture, Fisheries,
and Food Security

T

he contribution of agriculture to gross
domestic product (GDP) of the countries
in the Greater Mekong Subregion (GMS)
except for Thailand has been declining
over the past decade; however, the sector still plays
a very important role in food security. In 2010,
agriculture made up around one third of GDP in
Cambodia, the Lao People’s Democratic Republic
(Lao PDR), and Myanmar, while in Guangxi
Zhuang Autonomous Region and Yunnan Province
of the People’s Republic of China (PRC), Thailand,
and Viet Nam, it was less than one fifth. Land area
for agricultural use has remained fairly stable in
Guangxi, Yunnan, and Thailand with increases in
Cambodia, the Lao PDR, and Viet Nam.

Even with dynamic growth in manufacturing and
services sectors in GMS countries, a large portion
of the population still lives below the poverty line.
Almost 70% of the poor were living in rural areas
in 2009, mostly working in the agricultural sector.
This underlines the importance of enhancing and
stabilizing growth in agriculture and agriculturerelated, value-added goods and services as a major
key to reducing poverty.

Agricultural Land in the GMS
(thousand hectare) in 2000-2003
and 2008-2009
Cambodia

GDP Share of Agriculture and
GDP per Capita in the GMS
Country
Cambodia
PRC
Guangxi
Yunnan
Lao PDR
Myanmar
Thailand
Viet Nam

GDP share of Agriculture (%)
2000
2010
37.90
36 .00

5,555
4,770
17,866
17,902

Guangxi,PRC

31,760
31,735

Yunnan, PRC

GDP per Capita ($/year)
2000
2010
290.00
788.00

Lao PDR

2,346
1,836
13,645
10,476

Myanmar

19,795
19,834

Thailand

26.80
20.70
48.54
57.20
9.02
24.53

17.50
12.81
30.81
36.40
12.42
20.58

561.84
560.00
303.47
177.64
1,983.32
401.57

2,986.56
2,327.00
1,003.71
742.44
4,992.43
1,173.55

GDP = gross domestic product, GMS = Greater Mekong Subregion, Lao PDR = Lao People’s
Democratic Republic, PRC = People’s Republic of China.
Source: ADB. 2011. Key Indicators for Asia and the Pacific 2011. Manila; Council for the
Development of Cambodia. 2011. Why Invest in Cambodia? Phnom Penh; Guangxi Bureau
of Statistics. 2011. Guangxi Statistical Yearbook 2011. Beijing; International Monetary Fund.
World Economic Outlook Database, September 2011. http://www.imf.org/external/pubs/
ft/weo/2011/02/weodata/index.aspx; Government of Viet Nam, Ministry of Planning and
Investment, General Statistics Office. 2011. Statistical Yearbook of Viet Nam 2010. Ha Noi;
Yunnan Bureau of Statistics. Yunnan Statistical Yearbooks 2001 and 2010. Beijing.

Viet Nam

Upper::RPHQWHQGLQJULFHÀHOGVLQ
the Mekong Delta, Viet Nam. Lower:
5XEEHUWDSSLQJLQ<XQQDQ35&DQ
LQFUHDVLQJO\LPSRUWDQWFDVKFURSLQ
SDUWVRIWKHVXEUHJLRQ

10,272
8,780
2000-2003

2008-2009

GMS = Greater Mekong Subregion, Lao PDR = Lao People’s Democratic Republic, PRC =
People’s Republic of China.
Note: Guangxi, PRC data referred to 2003, 2008 and Yunnan, PRC data referred to 2003
Source: National Bureau of Statistics of China. China Statistical Yearbooks 2004 and
2009. Beijing; FAO. FAOSTAT; Government of Myanmar, Ministry of Agriculture and
Irrigation. 2011. Myanmar Agriculture in Brief 2011. Nay Pyi Taw; World Data Bank.
World Development Indicators and Global Development Finance. http://databank.
worldbank.org/ddp/home.do?Step=1&id=4 (Accessed 26 December 2011).
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Importance of Rice. The GMS is home to the
“rice bowls” of the Ayeyarwady, Chao Phraya,
Mekong, and Red River deltas. Most of the poor
subsist on a diet of rice and fish. Myanmar,
Thailand, and Viet Nam earn foreign exchange by
exporting their surplus production. Rice production
is crucial to the subregion’s economies.
In Viet Nam, rice accounts for more than 85% of
food grain output; the country became a net rice
exporter in 1989 and produced about 40 million tons
in 2010. In Thailand, in spite of a declining trend
in domestic demand, rice production continued to
grow, making it the second largest producer in the
GMS. Thailand’s rice exports have been growing
steadily and stood at 9.1 million tons in 2010. Next
to Thailand, Viet Nam exported 6.9.million tons
of rice and is now the second largest rice exporter
in the world. Much of the surplus production in
Thailand is from the intensively cultivated central
region, where the area planted with rice grew from
6.9 million hectares in 1968 to 10.9 million hectares
in 2010 and has since been fluctuating between
9 million and 11 million hectares, depending on
the relative price of rice in the world market.

GMS Rice Production, 2000 and
2010 (thousand ton)

Trends in Agricultural Production
Agriculture in the GMS is shifting from
traditional subsistence farming to modern

GMS Rice Production,
2000–2010 (thousand ton)
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Most of the rice crop in the subregion
is still harvested manually. Upper:
Threshing rice, and Lower: Sun drying
rice, in Guangxi, PRC
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In Myanmar, rice is virtually the only food grain
produced and employs nearly 40% of the labor
force. In 2010, Myanmar produced 32.6 million
tons of rice on 8 million hectares of land. In
Cambodia, rice is the most important staple food,
growing on about 2.7 million hectares and the
country has ambitious plans for expansion and
intensification. Cambodia was a net importer of
rice until 1995; since then, the country has become
self-sufficient in rice production and produced 8.2
million tons in 2010, exporting a small quantity.
The Lao PDR produced 2.3 million tons of rice
(2010) on an area of about 627,865 hectares.

2005

GMS = Greater Mekong Subregion, Lao PDR = Lao People’s Democratic Republic, PRC =
People’s Republic of China.
Source: Cambodia Ministry of Agriculture, Forestry and Fisheries. Rice Production. http://
www.stats.maff.gov.kh/en/index.php?page=stat&mode=riceproduction&option=com_
content&Itemid=47; FAO. FAOSTAT. http://faostat.fao.org/site/291/default.aspx (accessed
6 August 2012); Government of Myanmar, Ministry of Agriculture and Irrigation.
2011. Myanmar Agriculture at a Glance 2011. Nay Pyi Taw; Guangxi Bureau of Statistics.
2011. Guangxi Statistical Yearbook 2011. Beijing; Thailand Ministry of Agriculture and
Cooperatives. 2011. Indicators of Agricultural Economy of Thailand 2010. Bangkok;
Government of Viet Nam, Ministry of Planning and Investment, General Statistics Office.
2011. Statistical Yearbook of Viet Nam 2010. Ha Noi; Yunnan Bureau of Statistics. Yunnan
Statistical Yearbooks 2001 and 2010. Beijing.

commercial farming practices. Although
individual countries are progressing at different
paces, in general, the countries are adopting
intensification, specialization, increased
agrochemical use, and mechanization. Trends
observed in Thailand and the PRC are likely
to emerge in other countries of the GMS in
future. Production of such commodities as rice,
oil crops (soybean, groundnut, sesame, and
sunflower), and coarse grains (maize, millet, and
sorghum) has more than doubled since 1990,
outpacing the region’s rapid population growth.
Many farmers have switched from growing
rice to producing commercial crops, such as
fruits, vegetables, rubber, and pulpwood.

2004

11,212.5
6,165.7
3,006.0
32,579.0
31,597.2
39,988.9
132,798.8

2003

13,607.7
5,362.9
2,201.7
21,324.0
25,844.0
32,529.5
104,895.9

2002

2010
8,249.5

2001

2000
4,026.1

2000

Country
Cambodia
PRC
Guangxi
Yunnan
Lao PDR
Myanmar
Thailand
Viet Nam
GMS

Lao PDR

GMS = Greater Mekong Subregion, Lao PDR = Lao People’s Democratic Republic,
PRC = People’s Republic of China.
Source: See table on GMS Rice Production, 2000 and 2010.
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Farmers in the GMS are increasingly opting
for ”green revolution” approaches and
technologies rather than land expansion. These
approaches include more effective irrigation,
improved plant varieties, increased use of
fertilizer, and better farming practices.

buffalos and ducks being significant in some
countries as well. Quantities produced in the
different countries vary considerably, based
to some extent on differences in cultural
values. The main product in Cambodia, the
Lao PDR, and Viet Nam is pig meat, while in
Myanmar and Thailand it is chicken and hen
eggs. Thailand’s egg production was almost
1 million tons in 2010, three times that of
Viet Nam, the second largest egg producer.

Crop Diversity. The wide variety of crops
grown across the subregion reflects national
preferences and the nature of available
farmland. In Thailand, more than twice as
much sugarcane—68.8 million tons (2010)—
as rice is produced each year. Sugar is also
important in Viet Nam, where it is about half
the size of the rice crop, and in Myanmar.
Other major crops are cassava and maize.

Land Degradation

Thailand produces large amounts of oil palm fruit
and is the subregion’s leading rubber producer.
Viet Nam produces most of the subregion’s coffee
beans, while Myanmar produces far more dry
beans, groundnuts, and onions than the other
countries and is the only one producing plantains.
Livestock. The main livestock raised in the
subregion are pigs, chickens, and cattle, with

The dramatic changes in land use and
agricultural intensification have come at an
environmental cost. According to the Greater
Mekong Environment Outlook, land degradation
affects between 10% and 40% of land in
the GMS countries. Forest loss, agricultural
intensification, and overgrazing are the main
causes. Changes to natural landscapes associated
with farming activities have disrupted vital
ecological services by reducing the capacity
of ecosystems to contain floods, control
erosion, and limit damage from pests.

Fertilizer Consumption (kilogram per hectare of arable land)
Country
Cambodia
Myanmar
Thailand
Viet Nam

2002
6
4
111
305

2003
4
10
149
342

2004
5
20
132
404

2005
20
7
113
292

2006
22
9
117
300

2007
21
16
137
353

2008
6
7
131
306

2009
7
5
125
402

Source: http://www.worldbank.org/data?qterm=fertilizer consumption&language=EN

GMS Primary Crops Production, 2010 (thousand ton)
Cambodia

Upper: Pig farming, Vientiane
Province, Lao PDR. Lower: Vegetable
growing, Cambodia.

Rice
Maize
Pulses
Sugarcane
Soy Bean
Cassava
Rubber
Oil Palm

8,249
773
39a
366
157
4,249
42
—

Guangxi

PRC

11,213
2,087
—
71,196
167
1,732
0.4
—

Yunnan
6,166
6,130
795
17,509
271
1,736
331
—

Lao PDR
3,006
1,084
15
434
16
140
—
—

Myanmar
32,579
1,376
5,490b
9,398
259
326
128
335

Thailand

Viet Nam

31,597
4,454
51
68,808
177
22,006
3,252
8,223

39,989
4,607
145
15,947
297
8,522
755
—

a
= 2008 data, b = 2009 data, - = not available.
GMS = Greater Mekong Subregion, Lao PDR = Lao People’s Democratic Republic, PRC = People’s Republic of China.
Source: See table on GMS Rice Production, 2000 and 2010.

GMS Primary Livestock Products, 2010
Cambodia
Pig (thousand head)
Chicken (thousand
head)
Cattle (thousand head)
Duck (thousand head)
Buffalo (thousand
head)
Eggs (thousand ton)
Milk (thousand ton)

2,057
17,448
3,485
7,000d
702
22
27

Guangxi
32,300
—

PRC

Yunnan
27,668
—

3,199 a
—
4,135a

4,971b
—
2,647b

200
82

208
504

Lao PDR

Myanmar

Thailand

Viet Nam

3,400
23,000

9,300
125,000

7,624
231,918

27,373
196,140d

1,400
3,200
1,200

13,600
14,000
3,000

6,498
29,233
1,623

5,916
84,060d
2,913

16
7

302
1,603

981
851

326
341

a
= 2004 data, b = 2006 data, c = 2008 data, d = 2009 data. - = not available, GMS = Greater Mekong Subregion, Lao PDR = Lao People’s Democratic Republic, PRC = People’s Republic of China.
Sources: See table on GMS Rice Production, 2000 and 2010; Guangxi Bureau of Statistics. Guangxi Statistical Yearbooks 2005 and 2011. Beijing; Yunnan Bureau of Statistics. Yunnan
Statistical Yearbooks 2008 and 2011. Beijing.
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The Causes and Extent of Land
Degradation in the GMS
Causes
Cambodia
Yunnan
Lao PDR
Myanmar
Thailand
Viet Nam
0%

10%

Deforestration

20%
Overgrazing

30%

40%

50%

Agriculture activities

Extent
Cambodia
Yunnan
Lao PDR
Myanmar
Thailand
Viet Nam
0%
Light

10%

20%

Moderate

Strong

Irrigation consumes an estimated 41.8 billion
cubic meters of freshwater in the lower Mekong
basin, which includes parts of Cambodia, Lao
PDR, Thailand, and Viet Nam. More than half
of the water is used in Viet Nam in the Mekong
Delta (26.3 billion cubic meters), followed by
Thailand (9.5 billion), the Lao PDR (3.0 billion),
Cambodia (2.7 billion), and the highlands of
Viet Nam (0.5 billion). Water-use strategies range
from supplementary water during the wet season
to fully irrigated multicropping strategies.

30%

40%

50%

GMS = Greater Mekong Subregion, Lao PDR = Lao People’s Democratic Republic.
Source: Thailand Ministry of Natural Resources and Environment and UNEP
Regional Resource Center for Asia and the Pacific. Thailand National Environmental
Performance Assessment (EPA) Report. Bangkok. http://www.ekh.unep.org/files/
SEF%20II%20Report%20-%20Thailand.pdf

Water Use for Agriculture
Agriculture is the largest user of water in all the GMS
countries, consuming between 58% in Guangxi,
PRC, and 95% of total withdrawals. By altering
natural flow regimes, irrigation development has
affected fish populations and wetland habitats. The
resulting dry-season water shortages have increased
competition for water, especially in intensivelyirrigated areas, such as Viet Nam’s Red River Delta
and Thailand’s Chao Phraya River Delta. Hydropower
schemes planned for the Mekong, Thanlwin, and
Ayeyarwady rivers will disrupt natural flows further,
with implications for farming and fisheries. Blocking
fish migration paths with dams, for example, prevents
their reaching spawning and feeding areas.

The area under irrigation has expanded gradually
in all countries. Most of the installed irrigation
infrastructure is found in northeastern Thailand and
Viet Nam’s Mekong Delta. A recent assessment
of irrigation in the lower Mekong basin recorded
almost 15,000 individual irrigation projects,
varying from small to large scale, and from
gravity-fed to pump-fed irrigation. The total
area under irrigation in the lower Mekong basin
is estimated at 4 million hectares, of which
3.5 million are irrigated in the wet season,
1.2 million in the dry season, and about 1.5
million hectares where a third crop is grown.

Upper: Cattle farming, Thailand.
Lower: Land cleared for shifting
cultivation of rice or maize, central
Annamites, Viet Nam.

Area of Irrigated Rice and
Other Crops in the Lower
Mekong Basin, 2007 (hectare)
Rice
Non-rice Annual
1st
2nd
3rd
Crop Irrigated
Irrigable
Season Season Season
Area
Area
Country
Area
Cambodia 504,245 273,337 260,815
16,713
12,172 563,037
Lao PDR
166,476 166,476
97,224
—
6.977 270,677
Thailand 1,411,807 1,354,804 148,255
—
252,704 1,755,763
Viet Nam
Total
1,919,623
739,594 1,478,740 329,740 4,217,983
Delta
1,528,225 663,410 1,478,740 294,899 3,965,274
141,684
76,184
34,841 252,709
Highlands
Total LMB 4,002,151 3,464,526 1,245,888 1,495,453 601,593 6,807,460
- = not available, GMS = Greater Mekong Subregion, Lao PDR = Lao People’s Democratic
Republic, LMB = lower Mekong basin.
Source: Mekong River Commission. 2010. State of the Basin Report 2010. Vientiane.

Agriculture, Fisheries, and Food Security

157

158 Greater Mekong Subregion Atlas of the Environment

Agroecological Zones
The GMS comprises four agroecological zones that
have common farming systems and are subject
to similar geographic constraints and risks.
Deltas and the Tonle Sap Floodplain. The
Tonle Sap floodplain and mega deltas of the Red,
Mekong, Chao Phraya, and Ayeyarwady rivers
represent around 8% of the total GMS land area
but house over a third of the total population, some
86 million people. Rural population densities are
high and each delta hosts a major city. The cities
provide markets and fuel demand for staples,
vegetables, poultry, and meat. The main delta
“rice bowls” of the GMS vary from the Tonle Sap
floodplain and the Ayeyarwady Delta, which still
have limited irrigation and low populations, to
the densely settled and intensively farmed Chao
Phraya, Mekong, and Red River deltas; the latter
produce two or three crops a year and have highly
developed irrigation infrastructure (dykes, levees,
and canals to divert and retain water). But they all
suffer from water shortages in the dry season. In
the Mekong Delta in Viet Nam, more than 80% of
dry-season flows are diverted for irrigation, resulting
in local water shortages and seawater intrusion.
The deltas and the Tonle Sap floodplain support
extensive capture fisheries, as well as rapidly
expanding brackishwater and freshwater
aquaculture. The Mekong Delta accounts for
70% of Viet Nam’s aquaculture production
and 63% of its marine capture fisheries. The
Tonle Sap floodplain is particularly important
because of its productivity and link to the inland
fisheries of the lower Mekong basin, including
Cambodia, Lao PDR, and Viet Nam. The Tonle

Sap fishery alone accounts for almost two thirds
of Cambodia’s inland fishery catch and according
to the National Accounts of Cambodia the
fisheries sector made up 7.5% of GDP in 2010.
Lowland Plains and Plateaus. Lowland plains
and plateaus—from forests growing in northern
Cambodia to the partially irrigated, extensive
agriculture of the Isan Plateau, to the highly
irrigated Central Thailand plain—make up a quarter
of the GMS and house 64 million people. Apart
from sparsely populated northern Cambodia,
population densities are moderate and poverty
is widespread. Lowland plains have been largely
cleared for agriculture in Thailand and Myanmar,
with the remaining native vegetation limited
to higher, steeper land. Significant stands of
forest remain in northeastern Cambodia and the
southern Lao PDR. Poor soils are widespread,
access to water is limited, and the remaining
forests have significant conservation value.
Agriculture is mostly rainfed, although annual
rainfall is generally low. Lowland plains and
plateaus produce a quarter of the GMS’s rice,
mostly in the wet season. In the dry season,
farmers graze livestock on the rice stubble,
planting a second crop of irrigated rice, or
growing irrigated sugarcane, maize, legumes,
pulses, or cassava. Large herds of cattle and
buffalo graze in the plains and plateaus. Cattle
are progressively replacing buffalo due to
mechanization and dietary preferences for beef.

Upper: Manual tractor, Yunnan, PRC,
called the “iron buffalo” in some lower
Mekong countries. Lower: Carrying
freshly harvested sugarcane, Guangxi,
PRC. Women carry out vital farming
tasks across the subregion.

Large-scale plantations of oil palm, rubber,
eucalyptus, sugarcane, cassava, and other industrial
crops are increasing on the plains and plateaus.
For example, by 2007, Lao PDR had granted
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Above left: Satellite image showing the
extensive conversion of land in Isaan,
the northeastern region of Thailand
on the Khorat Plateau, to small-scale
farming, mainly of rice.

concessions to 123 large plantations covering
165,794 hectares. Sixty percent of these were
located in the lowland plains of the central and
southern Lao PDR. There is minimal infrastructure
on the plains of northern and northeastern
Cambodia but all other GMS countries have
invested heavily in irrigation. Thailand’s Chao
Phraya River Basin is highly developed with
two large water storages and thousands of small
dams and reservoirs. Irrigation has expanded
in Myanmar since the 1980s and now covers a
quarter of the cropped area. In the Lao PDR, more
than 4,000 small to medium-sized schemes pump
water from rivers. This irrigation infrastructure
covers 190,000 hectares during the wet season
and 136,000 hectares in the dry season.
Coastal Plains. Narrow coastal plains rising
rapidly to coastal ranges of 500 to 2,000 meters
in height make up 10%–15% of Thailand,
Myanmar, and Cambodia, and over a third of Viet
Nam. Coastal rivers tend to be short and steep,
with small watersheds. Coastal zones exhibit a
range of agricultural systems, from paddy rice to
rainfed field crops (legumes, cassava, sugarcane,
and peanut), tree crops (fruit, nuts, eucalypt for
paper pulp, jatropha, and rubber), and intensive
cattle and pig farming. With farm sizes small and
grazing areas limited, there has been a shift toward
raising livestock intensively in combination with
growing crops. Small-scale irrigation of rice and
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vegetables using rivers and groundwater takes place
on the floodplains of coastal rivers. Plantations
account for a quarter of the cropped area.
Significant areas of forest remain in coastal parts of
Myanmar and Cambodia but rates of deforestation
and mangrove clearance are high. Little natural
forest cover remains in Thailand as a result of
conversion to plantations since the early 1900s.
Significant areas of forest remain in Viet Nam
but logging and thinning have taken their toll.
Erosion in the coastal uplands is exacerbated
by flash flooding along the short, steep coastal
rivers. The sandy, low-fertility soils of the coastal
strip make it hard for farmers to maintain
productivity. Urban and agricultural pollutants
reduce water quality in coastal environments
close to densely populated parts of Viet Nam
and Thailand. Pollution and the destruction
of mangrove and coral habitats have affected
fish stocks in the shallow waters fished by
large numbers of small-scale fishers. Marine
and brackishwater aquaculture is carried
out extensively in the coastal zone, mainly
in deltaic areas, and has been responsible
for much of the loss of mangroves.
Intensively Farmed and Forested Uplands. Over
half of the GMS consists of hills and mountains.
These uplands support 85 million people, of

whom 46 million live in Yunnan Province, PRC.
Two agricultural systems exist: intensive farming
of highly productive, densely populated upland
river valleys; and swidden agriculture and
livestock grazing of sparsely populated forested
terrains. This distinction is likely to remain, as
large tracts of the forested uplands are steep,
with poor, infertile soils. The boundaries between
the two will shift as degraded soils return to
forests and new lands come into production.
Intensive farming takes place on upland plains
and in river valleys, which are often terraced for
growing rice. The subtropical climate gives way to
temperate conditions at altitude, enabling a wide
range of plants to grow. Major food crops include
rice, maize, vegetables, wheat, and cassava.
Important cash crops are vegetables, flowers,
tobacco, coffee, sugarcane, tea, rubber, pepper, tree
fruits, cocoa, and mulberry. Farmers supplement
irrigated wet-season rice with dry-season crops
of faba bean, wheat, oil seed rape, or sugarcane.
They also raise livestock semi-intensively. Partial
irrigation supports some cash crops, including
tobacco, vegetables, and coffee. Using groundwater
to irrigate coffee plantations in Viet Nam’s
Central Highlands has depleted water supplies.
Traditionally, upland farmers derived their
livelihoods from shifting or swidden cultivation
(see next section), livestock farming, and

by growing a limited number of cash crops.
Upland fishing is insignificant economically
but provides valuable protein to communities.
Concerns about sustainability, the desire to
locate populations in areas where services
exist, and various political and security
issues have led all governments to introduce
programs to resettle ethnic minorities and
eradicate shifting cultivation. These policies
have prompted the expansion of permanent
upland agriculture, often in unsuitable areas.
Commercial plantations of rubber, timber, and
oil crops are also increasing, particularly in
southern Yunnan, the northern Lao PDR, and
parts of Myanmar. Wild-sourced timber remains
an important economic sector in the uplands
of Myanmar. A relatively high proportion of
forest cover remains in the uplands, but it is
shrinking. Rates of loss are high in Myanmar
and the Lao PDR but have stabilized in Yunnan
Province and Viet Nam, where replanting and
restoration programs have increased tree cover.

Above left: Weeding rice in the Mekong
Delta, Viet Nam. Above right: Satellite
image showing a typical section of
the Mekong Delta, almost completely
converted to rice fields. Increasing
challenges are reduced freshwater flows
during the dry season and seawater
intrusion due to rising sea levels.

Intensive upland farming causes catchmentwide soil erosion. This decreases soil fertility
and overloads waterways with sediment. Inle
Lake in Myanmar has shrunk in length from
56 to 15 kilometers during half a century.
Plantations also cause high soil erosion
rates unless the understory is maintained.
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Plowing fields using draught animals—
here water buffaloes near a Karen
village, Thailand—is a common
sight across the subregion.
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Swidden Agriculture
Swidden cultivation, practiced for centuries in
the highlands of the subregion, is the dominant
farming system among traditional ethnic
societies. Two forms of swidden cultivation can
be distinguished: pioneering and established.
Vietic groups, such as Arao, Maleng, and Malang
in the Lao PDR, practice pioneering swidden
cultivation, a simple slash-and-burn technique
for monocropping mainly cereals and legumes.
Other ethnic groups, such as the Brou of the
Lao PDR, practice the more stable established
form, in which trees, annual crops, short-term
cereals, and legumes are grown together.

Upper: Upland farming in the Song
Bung area, Quang Nam Province, Viet
Nam. Lower: Carrying harvested rice
stalks home for drying, Luangprabang,
Lao PDR.

Swidden cultivation is understood differently
by government, academe, and civil society
groups. Some believe swidden cultivation causes
deforestation and soil erosion. But, in reality it can
contribute to biodiversity conservation and soil
erosion control. Established rotational cultivation
is an important way to conserve traditional plant
genetic resources that are highly adapted to local
conditions. Nevertheless, some swidden cultivation
practices are destructive to the environment.
Viet Nam Central Highlands. In the Se San
watershed of the Central Highlands of Viet Nam,
the Gia Rai and Ba Na people plant upland rice
in forest clearings. Most Gia Rai swiddens use
few crop species, depending on the suitability of
the soil. The common swidden cycle takes 5–7
years: 2 years of dry rice farming, followed by
3–5 years fallow. Some rice swiddens are almost
pure monocultures. The average area cultivated
for swidden rice is approximately 0.05 hectares
per person, yielding an average harvest of 65
kilograms. Cassava swiddens are often planted in
soils that are too sandy and infertile to support rice.
Chamkars of Cambodia. In Cambodia, a
clearing for swidden or chamkar—a field or
garden cut from the forest—is usually made in
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secondary forest or forest fallows. Chamkars
are cultivated for 1–5 years, depending on soil
quality, after which they are left fallow for 7–10
years, depending on the extent of tree regrowth,
soil fertility, and the absence of weeds.
Rice is the central or staple crop and in each
chamkar 3–7 different varieties of rice, usually
upland rice, are grown. Many other crops are
grown for food security, including vegetables
(sesame and legumes), root crops, gourds,
fruit (bananas), and nonfood crops of different
heights. This method helps to maintain a
complete cover of vegetation, which prevents
soil erosion, retains moisture during dry periods,
and discourages the growth of grasses.
The Hai System of the Lao PDR. In the Lao
PDR, the swidden cultivation or hai system is
relatively stable under low population density
(less than 0.4 persons per hectare) and low
to moderate cropping intensity. Hai fallows
should be long, 10–15 years. When the fallow
period is less than 6 years, the hai system
becomes unsustainable, as indicated by such
factors as poor fallow vegetation cover, rapid
reduction of yield, high weeding requirements,
acute rice deficit, and rapid depletion of forest
resources and other communal resources.
Precarious Balance: Ecology and Development.
Population pressure and lack of government
support have generally undermined the
productivity and sustainability of swidden
cultivation. Government campaigns of fixed
settlement and cultivation have limited the
mobility of ethnic minority communities. In
Viet Nam, households practicing swidden
agriculture have been allocated a fixed area
for cultivation, with leasehold ownership of
20–30 years. As a result, the living space of
these households that were formerly dependent
on swidden farming has now been limited to
the few hectares of land allocated to them.

Agroecosystems
Livelihoods in each agroecological zone are
quite diverse; farmers make use of a number of
different land types in their livelihoods. These
“agroecosystems,” or ecological systems in
agricultural lands, are essentially natural ecosystems
modified by humans for farming and livelihood
purposes. These livelihood systems fall within
one of eight generic agroecosystem types.
The key services and functions, major problems,
and opportunities for each of the eight types are
described in the table below. Some, like flooded
rice fields, have lasted hundreds of years. In recent
decades, the ecosystem goods and services that the
different agroecosystems provide have in some cases
been altered and often threatened as agricultural
technology development has accelerated.

Agroecosystem

Ecosystem Services Provided

Major Problems

Key Opportunities

Forest

Hydrological and nutrient cycling
Carbon sequestration
Biodiversity conservation
Crop pollination,
Microclimate and pest regulation
Provisioning (fish, etc.).

Forest conversion
Forest degradation
Loss of ecosystem services
Wildlife poaching
Overexploitation of non-timber forest
products (NTFPs)

Strengthened protected area
management systems
Sustainable livelihood development in
protected area buffer zones and corridors
NTFP sustainable management
NTFP domestication
NTFP value-chain development
Ecotourism

Wetland

Hydrological cycling
Sediment sink
Water purification
Aquatic biodiversity conservation
Provisioning (wood, NTFPs, etc.)
Amenity (ecotourism, etc.)

Increased water demand
Drying due to climate change
Sedimentation
Land filling
Chemical run-off.
Loss of riparian forest

Rehabilitation of riparian forest
Check dams to rehabilitate aquatic
biodiversity
Community management of wetlands

Grassland

Grass cycle
Pollination
Provisioning (forage, NTFPs)
Amenity (scenic values)

Overgrazing
Soil erosion
Land-grabbing

Enhanced land tenure systems
Sustainable pasture management
Fire control
Improved cattle disease control

Seasonally flooded

Nutrient cycling
Aquatic species conservation
Provisioning (fish, NTFPs, etc.)
Amenity (tourism transport, etc.)

Changed hydrology
Land grabbing
Increased use of agro-chemicals

Improved environmental safeguards
Organic rice production
Genetic improvement of floating rice varieties

Flooded rice field

Nutrient cycling
Sediment capture
Erosion and weed control
Provisioning (rice, fish, etc.)
Cultural (rice-growing cultures)

Increased input costs
Extreme weather events
Insufficient irrigation
Increased pests/disease

Integrated fertility management
Integrated pest management
Irrigation expansion
Improved on-farm water management

Upland

Swidden nutrient cycling
Carbon sequestration
Crop pollination (fallows)
NTFPs (fallows)
Provisioning (rice and other crops)
Cultural (ethnic diversity and indigenous
knowledge)

Reduced swidden cycle
Insecure tenure
Soil erosion/fertility loss
Increased chemical use

Climate resilient technology development
Agrobiodiversity conservation
Soil improvement (bio-char, etc.)
Integrated pest management
NTFP domestication

Plantation

Carbon sequestration (tree crops)
Provisioning (labor and income)

Land degradation
Loss of community access
Limited opportunities

Improved land management planning
Strengthened agriculture sector
Environmental safeguards
Improved land-use planning
Management information systems
Community land titling

Home garden

Byproduct recycling
Food-chains
Provisioning (food and herbs)
Cultural (traditional livelihoods, indigenous
knowledge)

Limited area
Animal diseases
Lack of markets
Limited value added

Product processing, value added
Green value chain development
Improved livestock management
Animal health programs
NTFP domestication

Upper: Preparing a Chamkar (cleared
forest area) for crops, northern
Cardamom Mountains, Cambodia.
Lower: Draught power using bullocks,
Myanmar.

NTFP = non-timber forest product.
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Shifting Cultivation
Satellite images showing the loss
of forest cover due to shifting
cultivation in the northern Lao
PDR between 1993 (left) and
2011 (right), a pattern repeated
in many other mountainous
areas of the subregion.
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Upper and Lower: Early morning scenes
at a bustling fishing port near Nha
Trang, Viet Nam.
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Fisheries Production. Total (marine and
freshwater) annual fisheries production in the
GMS (except Yunnan, PRC) in 2010 was in excess
of 15 million tons, showing an increasing trend,
except in Thailand. Aquaculture, or fish farming,
production has risen more rapidly, doubling from
3 million tons to 6 million tons during 2000–
2007, and to around 7 million tons in 2010, with
Viet Nam showing the fastest growth. However,
there has been clear underreporting, especially in
the case of Cambodia, whose estimated annual
production was raised significantly following
recent improvements in data collection and
reporting. The large number of widely dispersed
small-scale and subsistence fisheries around
the subregion hinders accurate measurement.

Annual Total Fisheries
Production in the GMS,
2000–2010 (thousand ton)

2000

Fisheries

GMS = Greater Mekong Subregion, Lao PDR = Lao People’s Democratic Republic.
Note: Yunnan data not available.
Source: FAO. FAOSTAT. http://faostat.fao.org/site/291/default.aspx (Accessed 7
August 2012); Government of Myanmar, Ministry of Agriculture and Irrigation,
Department of Agricultural Planning. 2011. Myanmar Agriculture at a Glance 2011.
Nay Pyi Taw; Kingdom of Thailand, Ministry of Agriculture and Cooperatives,
Department of Fisheries. 2009. Fisheries Statistics of Thailand 2008. Bangkok;
Guangxi Bureau of Aquatic Products and Animal Husbandry. Nanning; Royal
Government of Cambodia, Ministry of Agriculture, Forestry and Fisheries for Food
Security and Sustainable Development. http://www.stats.maff.gov.kh/en/index.
php?option=com_content&view=article&id=20&Itemid=93 (Accessed 1 December
2011); Viet Nam Ministry of Planning and Investment, General Statistics Office. 2011.
Statistical Yearbook of Viet Nam 2010. Ha Noi.

Freshwater capture fisheries and aquaculture from
the lower Mekong basin are a major component
of the total at more than 3.9 million tons in 2008,
comprising 1.9 million tons from capture and 2
million tons from aquaculture. This basin and its
freshwater fisheries are among the most productive in
the world. The total economic value of the Mekong
fisheries is estimated at US$3.9–7.0 billion per year.
Hundreds of wild fish species are caught, as well
as a wide range of other aquatic animals, including
shrimps, crabs, molluscs, insects, snakes, and turtles.

Annual Aquaculture
Production in the GMS,
2000–2010 (thousand ton)
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GMS = Greater Mekong Subregion, Lao PDR = Lao People’s Democratic Republic.
Note: Yunnan data not available.
Source: See table on annual total fisheries production.

Annual Capture Fisheries
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Aquaculture operations include dozens of
species. Cultured fish dominate sales in city
markets in the Lao PDR and Thailand. Much of
the increase is due to culture of tilapia, pangasiid
catfish, and shrimp. Aquaculture exports
amount to about one million tons per year.
Dependence on Fish. The importance of fish
to the people of the subregion has often been
underestimated. In Cambodia, fish and rice
production is the basis for food security, and
in other countries in the subregion, most poor
people also rely heavily on fish for protein. Some
fish are consumed fresh throughout the year, but
preserved fish, fish paste, and fish sauce—which
are made at the end of the wet season when fish
are abundant and cheap—are equally important.

Upper: Family sorting their fish catch
on Tonle Sap, Cambodia. Artisanal
fisheries on the lake support many
thousands of households. Lower:
Artisanal fisher with traditional fishing
net on Inle Lake, Myanmar.
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Source: See table on annual total fisheries production.

As well as the catching or growing of fish and
other aquatic animals, fisheries involve processing,
transporting, and marketing of fishery products and
many other supporting industries. Fisheries in the
lower Mekong basin occupy millions of people who
work full- or part-time, as individuals or in small
groups, or as part of large commercial operations.
Data from consumption surveys in the lower
Mekong basin in 2000 indicate that about 2.6
million tons of freshwater fish and other aquatic
animals were consumed by a population of 56
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million people, an average of nearly 34 kilograms
per capita in that year, of which fish made up 80%
and other aquatic animals the remainder. Viet
Nam and Cambodia were the highest consumers.
Freshwater production accounted for 47%–80%
(country range) of animal protein in the diets of
the population, a daily average intake of 18.3
grams per capita of a total animal protein intake
of 32.5 grams. To these totals must be added the
consumption of marine products in the four lower
Mekong basin countries, although only significant in
Thailand and Viet Nam as the table below shows.

Estimated Per Capita
Consumption and Production of
Fish and Other Aquatic Animals in
the Lower Mekong Basin in 2000
Cambodia Lao PDR
Thailand
Per capita consumption (kilogram/year)
Inland fish
32.3
24.5
24.9
Other aquatic
4.5
4.1
4.2
animals
Total
36.8
28.6
29.0
freshwater

Viet Nam

Average/
Total

34.5
4.5

29.3
4.3

39.0

33.7

Production (ton/year as fresh weight animal equivalent)
Inland fish
481,537
167,922
720,501
692,118 2,062,077
Other aquatic
105,467
40,581
190,984
160,705
497,737
animals
Total
587,004
208,503
911,485
852,823 2,559,814
freshwater
Marine
11,421
2,480
130,075
129,418 273, 394
products
Lao PDR = Lao People’s Democratic Republic.
Source: Mekong River Commission. 2007. Consumption and the Yield of Fish and Other
Aquatic Animals from the Lower Mekong Basin. Vientiane.

Scientists estimate a maximum sustainable annual
freshwater catch in the lower Mekong basin in
the range of 0.7–2.9 million tons. The catch in
2008 (1.9 million tons) suggests that the fishery
still has potential to expand, but much depends
on maintaining the ecosystems that support
the aquatic fauna. Overall, the data reveal an
enormous inland fishery that is vital in terms of
nutrition, livelihoods, food security, and culture.

Upper: Fish from the Mekong River for
sale in a Luangprabang market, Lao
PDR. Lower: Bargaining for fish at a
fishing port near Nha Trang, Viet Nam.

Most inland aquaculture is in northeastern
Thailand on the Khorat Plateau and in the
Mekong Delta in Viet Nam, and production
has been steadily increasing. Traditionally, tiny
fry or fingerlings are caught in rivers and lakes
and raised in enclosures but in recent years,
the artificial rearing of fry of some species is
making their production more reliable. Given the
problems facing the fisheries in the subregion, the
aquaculture subsector will become more important
in the future, but itself may be constrained by
environmental problems, such as water shortages
and pollution from agricultural run-off.

Fish Provide Much More than Protein
Virtually all farm families in the lower Mekong
basin, and most other rural families as well, fish
for subsistence and for extra cash income. Fish are
eaten regularly by almost all people, providing not
only a major source of protein but also essential
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elements (including calcium, iron, and zinc) and
vitamins—particularly vitamin A. Smaller fish
generally have higher mineral content than large
fish, so they are particularly important to the rural
poor who tend to eat small fish and sell larger fish.
Fish also compare very favorably in calcium
content with other common foods; recent studies
show that calcium absorption from small fish is
similar to that from milk.
Protecting the exceptionally productive freshwater
fisheries of the Mekong and other rivers should be
a very high priority across the GMS. If the fisheries
begin to fail and the rate of fish consumption
falls, public health, especially among the poor,
will be very seriously affected. Most poor people
have no other sources of food. The loss of dietary
calcium, for one, would be difficult to offset.
Milk has been successfully introduced into the
regular diet of many people in Thailand, but it is
comparatively expensive and there is not enough
of it to feed everyone in the subregion. Besides,
lactose would be indigestible to many adults who
rarely, if ever, drank milk in their childhood.

Potential Threats to Aquatic
Fauna and Fisheries
The Mekong River system has two general classes
of fish: white fish, which migrate seasonally up
and down the river and its tributaries; and black
fish, which live in lakes, ponds, and swamps.
Both classes of fish disperse seasonally across
70,000 square kilometers of diverse habitats
on the nutrient-rich floodplains to reproduce
and grow. There are about 20,000 dams and
weirs in the lower Mekong basin alone. These
structures have affected the fish, which are also
under threat from current and planned dam
projects on the Mekong River main stem.
There are at least 1,200 species of fish, and possibly
as many as 1,700, living in the Mekong River Basin.
They have developed over many millennia in
response to a flow regime that varies greatly from the
wet to the dry season. The annual change includes
not only a large seasonal floodplain, but also the
important and unique reversing flow of the Tonle Sap
River and the flood buffer system of Tonle Sap itself.
Fish reproduction is keyed to this hydrological cycle,
as evidenced by the close correlation between the
annual maximum flood level and the fish catch of
the dai (large bag net) fishery in the Tonle Sap River.
Threats arise from two sources: the impacts of
fisheries activities themselves and impacts arising
from outside the fisheries sector. The direct threats
to biodiversity posed by the fisheries sector include
the use of destructive fishing methods (explosives,
poisons, and electrocution); exploitation of fish at
vulnerable stages, such as at spawning times; and
fishing in sensitive areas, such as spawning grounds.
The highly migratory fish stocks are more vulnerable
to over-harvest. Large numbers of these fish migrate at

the same time, making them vulnerable to intensive
fishing, and especially to large-scale commercial
operations. Examples include the dais on the Tonle
Sap River. Because licenses have a short duration,
many fishers tend to over-exploit the fishery.
Outside the sector, the negative consequences
of deforestation, inappropriate agriculture, road
construction, hydropower, and other forms of
development are already evident. A second
major concern is the loss of riparian vegetation
cover, and, in particular, the rapid loss of flooded
forests, which provide crucial habitat for fishes.

Two options have been identified for the proposed
Sambor Dam on the main stem Mekong River in
Cambodia. The high option, with an 800-square
kilometer reservoir, would seriously obstruct fish
migrations. The low option would be less of an
obstacle, but would still present a significant
danger to masses of planktonic fish eggs, larvae,
and fry diverted through the power plant. A
feasibility study for the low dam was done in
2000, but the proposal remains controversial,
especially following the detrimental effects of the
Pak Mun Dam on fisheries in that watershed.

Dams and Weirs. Each dam built for
hydropower generation, irrigation, flood
control, or water supply stores water in the
wet season and releases water in the dry
season, thus reducing the flow of the river
in the wet season and increasing it in the
dry season. These modifications in the flow
regime alter the natural dynamics of the
river and can also disrupt fish migration and
spawning, thus reducing the yield of fisheries.

Lancang Cascade. Of the planned cascade of eight
dams, primarily for hydropower, in the Mekong
main stem in Yunnan, two have been completed,
and three more are under construction. The
Lancang Cascade could have significant impact
downstream on the river’s hydrology, annual flood
pattern, fisheries, and navigation. Most importantly,
sedimentation in the reservoirs will make the
released water deficient in sediments and thus
clearer than normal; reservoir stratification could
also make the water devoid of oxygen at times.

The rapid pace of tributary hydropower
development highlights the importance of
assessing the cumulative impacts of the tributary
dams, including the impacts on tributary river
flow regimes, fish passage, water quality, and
sediment flow.

Navigational Improvements in the Upper
Mekong River. In 1993, the governments of the Lao
PDR, Myanmar, PRC, and Thailand began looking
into how the Mekong River could be made more
navigable for regional commerce. In its natural
state, the river can be navigated year-round only

Upper: Scooping shrimp from a large
shrimp pond in the Mekong Delta,
Viet Nam. The pond is dotted with
young, replanted mangroves, part of
a Government coastal rehabilitation
program. Lower: Family removing fish
from a net, Tonle Sap, Cambodia.
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Fishing boats anchored near
Nha Trang, Viet Nam.
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Removing Barriers to Fish
Movement

T

he Pak Mun Dam, 5 kilometers from the
confluence of the Mun and Mekong
rivers, has blocked the migration of white
fish between the two rivers, and decimated
important fisheries upstream from the dam.
The 120,000-square kilometer Mun-Chi River
Basin is one of the largest sub-catchments of
the Mekong River; however, the small, poorly
designed fish pass at the dam is inadequate
to accommodate either large individual fish or
large numbers of fish (many tens of thousands
of fish may need to pass at the height of the
migrations). Social protests since the dam’s
completion in 1994 have occasionally forced
authorities to keep its floodgates open to
allow fish to pass through, and when that
has happened, the fisheries have temporarily
rebounded as a result.

Upper: Using cast nets to catch fish in
a flooded rice field, Cambodia. Lower:
The Nam Theun 2 hydro dam in Lao
PDR.

by small vessels of less than 60 dead-weight tons
because of reefs, shoals, and rapids between the
Yunnan border of the PRC and Ban Houayxai
in the Lao PDR, although some sections can be
safely navigated by larger vessels in high water. In
April 2000, the four countries agreed to make the
river eventually navigable by barges of up to 500
dead-weight tons by removing the rapids, shoals,
and reefs, and increasing the dry season flow by
releasing water from the Lancang Cascade.
These rapids, shoals, and reefs regulate water flows
and oxygenate the water. They are also important
habitats and spawning grounds for fish. Among
the fish most at risk from such development is
the endangered giant Mekong River catfish.
River Pollution from Many Sources. Most
arable land in the subregion is already cultivated.
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New technology and intensified farming to
feed the growing population probably will
mean increased fertilizer and pesticide use.
Fertilizers speed up eutrophication (a process
that reduces the amount of available oxygen)
while pesticides can kill fish or affect their
reproduction. Thus, fish production is reduced in
rivers and lakes that receive agricultural runoff.
Industrial, municipal, and domestic wastes will
increase as the population grows. Like agricultural
chemicals, these wastes hasten eutrophication
and increase the toxicity of receiving waters.
To protect both inland and coastal fish and
fisheries in the GMS, better regulation of
agricultural chemicals and their use, and
more efficient facilities for treating industrial,
municipal, and domestic wastes are essential.

Food Security
Although levels of nutrition have improved since
1990, undernourishment remains a problem in all
countries of the GMS. The 2008 Global Hunger
Index considers hunger levels to be “moderate” in
Thailand, “serious” in Viet Nam and Myanmar, and
“alarming” in the Lao PDR and Cambodia. Based
solely on population growth, food demand will
rise by at least 25% by 2050. The population of the
GMS is forecast to exceed 340 million by 2030.
Food insecurity mostly affects remote mountain
areas with low rice production. Local crop failures,
lack of access to markets, poverty, floods, and
droughts can all prevent people getting enough
food. Food security is not only a local or national
issue, as countries in the GMS are significant
exporters. In 2006, Thailand and Viet Nam exported

more than 12 million tons of rice, with much going
to food-scarce African nations. Food exports to the
PRC are rising; its population is expected to swell
from the present 1.35 billion to 1.45 billion by
2025. A drop in food productivity in the GMS could,
therefore, have serious consequences elsewhere.

Women vegetable traders in a market
in Bagan, Myanmar.

Between 20% and 30% of the people of the
GMS now live in cities and this proportion is
expected to increase in the next 20 years. Cities
provide alternative sources of income for farmers
but conflicts over land can also arise as cities
encroach on surrounding farmlands. To meet
future needs, agriculture must be transformed to
deliver food security, environmental services (such
as clean water and carbon sequestration), and
economic growth. Future agricultural systems will
need to be flexible and diverse to withstand and
respond to climate change and other factors.
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Above:7HDSODQWDWLRQ4XDQJ1DP
Province, central Viet Nam. Right:
6DWHOOLWHLPDJHVVKRZLQJWKHUDSLG
GHYHORSPHQWRIFRPPHUFLDOSODQWDWLRQV
LQQRUWKHUQ0\DQPDUIURP$SULO
OHIW WR$SULO ULJKW 

Plantation, April 2010
Northern Myanmar
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Plantation, April 2011
Northern Myanmar

Trends in the GMS Food
Consumption per Person
(kcal/day)
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GMS = Greater Mekong Subregion, kcal = kilocalories, Lao PDR = Lao People’s
Democratic Republic, PRC = People’s Republic of China.
Source: FAO. FAOSTAT. http://faostat.fao.org/site/291/default.aspx.

International prices of the two key staple cereals
produced and consumed in the GMS, rice and
wheat, have spiked unexpectedly in the past. In
2007, world rice prices were roughly double the
levels of 2002 and in the first quarter of 2008, the
rate of increase of international rice prices sharply
accelerated, fueling inflation and stoking fears of a
21st century food crisis in Asia. Wheat—the second
most important item in the food consumption basket
in Asia—has also had a spike in international prices
although not as pronounced as in the case of rice.

A complex set of factors has caused a phenomenal
increase in world food prices in recent years. These
include declining stocks as a result of productivity
growth failing to keep pace with consumption
growth, the rising scarcity of oil, weather–related
factors, and financial market behavior. Most
importantly, the rapid increase in world population;
competing use of food grains for non-human
consumption, such as animal feed and biofuels;
pricing policies; and underinvestment in agriculture
in the past decade have discouraged farmers from
increasing production. The rising cost of farm inputs
due to high fuel prices, inadequate postharvest
handling and distribution systems, and poor
infrastructure have also served to dampen supply.

Vegetable farm, Red River Delta, Viet
Nam.

The surge in the prices of agricultural commodities
has threatened economic stability and overall
growth, especially for low-income net-importing
countries. However, the impacts of high food
prices on national income and the balance of
payments can be relatively small, as distinct
from impacts on poor households. The most
visible impact of the price surge of agricultural
commodities has been food price inflation.
In some GMS countries, where poor households
spend about 70%–80% of their income on
food, the impacts of rising food prices will
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be severe. With rapidly declining purchasing
power, poor households face the risk of food
insecurity and malnutrition as they compromise
on more expensive sources of nutrient-rich
foods, health care, education, and other nonfood household expenditures. In the absence of
social safety nets, this can pose serious risks to
poor households, such as reduced food intake, or
reduction in the intake of more nutritious foods,
and a reduction in health and wellness. Coping
mechanisms are likely to take the form of sale of
household or farming assets, or taking out loans
at exorbitant rates with the danger of default.

increase national poverty rates by 0.5%. Landless
households, daily casual laborers, female-headed
households, and the handicapped (those with
chronic illnesses) are the most severely affected.
The urban poor are more likely to be affected by
increasing fuel costs. Rising costs of inputs, such
as imported feed ingredients, are raising prices
of poultry and other meat products. This trend
in rising food inflation is likely to erode food
affordability of the poor. Urban households will
experience greater losses in real income, owing
to their larger proportion of food expenditure to
total expenditure than that of rural households.

With over one third of the GMS population living
under the poverty line, the consequences of rising
food prices have already been severe for the poorer
households and smallholder farmers, threatening
to wipe out the gains from past poverty reduction
efforts. A 10% increase in the price of rice will

Upper: Busy floating market, Nga Nam,
Viet Nam. Lower: Traditional food
preparation, Champasak village, Lao
PDR. Rice is almost always the main
staple across the subregion.

The increase in world food prices has
coincided with not only the increase in fuel
prices—which is a global phenomenon—but
also with increases in the cost of land and
housing, education, and social services.

Retail Price of Milled Rice (domestic currency per ton)
Country

2000

2001

2002

2003

2004

2005

2006

2007

2008

2009

2010

1,323

1,422

1,580

1,637

2,362

2,225

2,174

2,430

2,400

3,930

4,600

2,374,000

2,339,750

2,659,083

3,495,583

4,007,250

4,075,250

4,622,084

5,003,334

6,385,750

7,123,084

7,437,458

Myanmar

46,258

46,995

98,005

—

—

155,800

217,276

259,408

352,337

340,919

—

Thailand

7,332

7,040

7,681

7,636

8,968

10,847

10,885

10,500

18,951

16,964

13,927

Viet Nam

2,782,500

2,509,500

3,423,000

3,454,500

3,664,500

4,315,500

4,462,500

5,764,862

9,336,257

8,907,854

11,041,665

PRC
Lao PDR

- = not available, Lao PDR = Lao People’s Democratic Republic, PRC = People’s Republic of China.
Note: For Thailand, data are wholesale prices.
Source: International Rice Research Institute. http://beta.irri.org/index.php/Online-Query.html.
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Water Availability,
Demand, and Use

T

he availability of surface water resources in
terms of the amount internally renewable in
a country on an annual basis varies widely
in the Greater Mekong Subregion (GMS). In
2010, the Lao People’s Republic (Lao PDR) had the
largest per capita availability of water resources and
Yunnan Province of the People’s Republic of China
(PRC) the smallest. Viet Nam had the highest per
capita withdrawal rate of water resources followed
by Thailand. Over 90% of total annual freshwater
withdrawal in the GMS countries is allocated to
the agricultural sector, except in Guangxi Zhuang
Autonomous Region (58%) and Yunnan (64.6%).
Water withdrawal for domestic use, as a percentage

of freshwater availability, is highest in Guangxi
(23.4%), closely followed by Yunnan (15.5%), with
the lowest in Viet Nam (1.5%). These withdrawals
will increase over the coming decades.
Although all countries in the GMS currently remain
above the water stress limit (estimated at 1,700 cubic
meters per capita), future challenges of population
growth, increasing urbanization, impacts on water
quality, and climate change need to be given due
consideration. These challenges could exacerbate
issues of food, water, and energy security, thus
affecting the economic well-being in the GMS.
Measures to mitigate and build resilience against
these threats are needed to avoid future insecurity.

Freshwater Availability and Withdrawals in GMS Countries, 2005-2010
Availability (2010)

Country
Cambodia
PRC
Guangxi
Yunnan
Lao PDR
Myanmar
Thailand
Viet Nam

Withdrawals (2005-2010)
Total Water
Annual
Annual
Withdrawal per
capita (cubic Withdrawals for Withdrawals for
Agriculture (%) Industry (%)
meter)

Annual
Withdrawals
for Domestic
Use (%)

Internal Flows
(billion cubic
meter)

Flows from
Other Countries
(billion cubic
meter)

Annual Total
Resources per
capita
(cubic meter)

Annual
Withdrawals
(billion cubic
meter)

120.6

355.5

33,675

2.2

159.8

94.0

1.5

4.5

208.0
194.1
190.4
1,576.6
224.5
359.4

5.9
2.2
143.1
165.0
214.1
524.7

3,771
4,424
53,782
30,838
6,345
10,064

30.2
14.8
4.3
47.1
57.3
82.0

623.0
321.6
718.3
926.0
845.3
965.0

58.3
64.6
93.0
90.9
90.4
94.8

18.3
17.3
4.0
3.1
4.8
3.7

23.4
15.5
3.1
6.0
4.8
1.5

Upper:7UDQVSODQWLQJ\RXQJULFHSODQWV
&KDPSDVDN/DR3'5$JULFXOWXUH
DFFRXQWVIRURYHURIZDWHU
use in most GMS countries. Lower:
Swimming in an irrigation canal,
&KDPSDVDN/DR3'5

GMS = Greater Mekong Subregion, Lao PDR = Lao People’s Democratic Republic, PRC= People’s Republic of China.
Source: National Bureau of Statistics of China. 2011. China Statistical Yearbook 2011. Beijing; FAO. AQUASTAT. http://www.fao.org/nr/water/aquastat/dbase/index.stm (Accessed on 10 August
2012); Guangxi Bureau of Statistics. 2011. Guangxi Statistical Yearbook 2011. Beijing; Guangxi Conservancy Department. 2011. Statistical Communiqué on Water Conservancy of Guangxi. Nanning;
Guangxi Environmental Protection Department. 2010. Report on State of Environment in Guangxi. Nanning; Myanmar Ministry of Agriculture and Irrigation. 2009. Water Resources Management in
Myanmar. Nay Pyi Taw; World Data Bank. World Development Indicators and Global Development Finance. http://databank.worldbank.org/ddp/home.do?Step=1&id=4 (Accessed 26 December
2011); Yunnan Bureau of Statistics. 2011. Yunnan Statistical Yearbook 2011. Beijing; Yunnan Water Resources Bureau. 2010. Yunnan Water Resources Report 2010. Kunming.
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Water Resources and Withdrawals in GMS Countries
Water Resources
Long-term average annual precipitation
Depth (= internal renewable water resources)
(millimeter per year)
Volume (cubic kilometer per year)
Long-term average annual renewable water resources
External renewable water resources (cubic kilometer
per year)
Total renewable water resources (cubic kilometer per year)
Total dam capacity (cubic kilometer)
Pressure on Water Resources
Total freshwater withdrawal as proportion of average
renewable water resources (%)
Agriculture water withdrawal as proportion of average
renewable water resources (%)
Area Equipped for Irrigation
Total area equipped for irrigation (‘000 hectare)
As proportion of cultivated area (%)
Actually irrigated (‘000 hectare)

Cambodia

PRC*

Lao PDR

Myanmar

Thailand

Viet Nam

1,904

645

1,834

2,091

1,622

1,821

345

6,192

434

1,415

832

603

355

27

143

165

214

525

476
—

2,840
562

334
8

1,168
15

439
77

884
20

0.5

19.5

1.3

2.9

13.1

9.3

0.4

12.6

1.2

2.5

11.8

8.8

353
8.9
317

62,938
51.4
54,219

310
26.5
271

2,110
18.1
2,110

6,415
34.0
5,060

4,585
48.7
4,585

* Refers to the People’s Republic of China as a whole.
- = not available, GMS = Greater Mekong Subregion, Lao PDR = Lao People’s Democratic Republic, PRC= People’s Republic of China.
Source: FAO AQUASTAT. http://www.fao.org/nr/water/aquastat/countries_regions/index.stm

Upper left: Ba Lai Irrigation Dam in the
Mekong River Delta, Viet Nam. Upper
right: Water treatment facility, Phnom
Penh Water Supply Authority, awardwinning water utility in Cambodia’s
capital. Lower left: Water for domestic
use. A hand pump provides water to
Champasak village, Lao PDR.

There is increasing competition for water from
agriculture, towns and cities, and industrial estates
and growth centers. Urban centers and industries
in the Mekong River Basin depend very much on
the Mekong River and its tributaries for their water
supply. Populations in some cities are connected
to public water supply systems, which draw waters
from the Mekong River and its tributaries. The total
water demand per capita and domestic-industrial
water demand projections to 2020 denote a
dramatic rise.
Demand scenarios of the Lower Mekong River
Basin studied by the Mekong River Commission in
its second Basin Development Plan provide some
guidance on growth patterns. In the agricultural
sector, demand for water is set to nearly double
across the GMS countries by 2030.
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Total Water Demand Per Capita
and Domestic-Industrial Demand
in the Mekong River Basin, 1990
and Projected to 2020
Country
Cambodia
PRC,
Yunnan
Lao PDR
Myanmar
Thailand
Viet Nam

Total Demand
Per Capita
(cubic meter)
1990
150
250
280
—
350
550

Domestic-Industrial Demand
(million cubic meter)
1990
2020
78
187
121
328
70
—
725
899

168
—
1,467
1,994

- = not available, Lao PDR = Lao People’s Democratic Republic, PRC= People’s Republic
of China.
Source: UNEP. 2006. Global International Waters Assessment. Regional Assessment 55
Mekong River. Nairobi. http://www.unep.org/dewa/giwa/publications/r55.asp

Annual Irrigation Demand, Lower
Mekong River Basin, Projected to
2030 (million cubic meter)
Country
Cambodia
Lao PDR
Thailand
Viet Nam
Basin Total

2000
2,917
2,912
9,863
25,867
41,558

2007
2,775
2,494
11,241
25,751
42,261

2030
4,120
7,279
21,296
31,483
64,178

Lao PDR = Lao People’s Democratic Republic.
Source: Mekong River Commission. 2010. Basin Development Program II. Vientiane.

Industrial Water Use and Trends in
Lower Mekong Countries (million
cubic meter)
Country
Cambodia
PRC
Guangxi
Yunnan
Lao PDR
Myanmar
Thailand
Viet Nam

2000
13

Annual Industrial Water Use
2007
2030
20
108

2060
331

—
1,831

4,780
1,880

—
—

—
—

12
—
94
44

20
222 (2008)
140
122

47
—
239
149

190
—
581
837

- = not available, Lao PDR = Lao People’s Democratic Republic, PRC= People’s Republic
of China.
Source. Mekong River Commission. 2010. State of the Basin Report 2010. Vientiane;
Government of Myanmar, Ministry of Agriculture and Irrigation. 2009. Water Resources
Management in Myanmar. Nay Pyi Taw; : National Bureau of Statistics of China. 2007.
China Statistical Yearbook 2007. Beijing; Yunnan Water Resources Bureau. 2010. Yunnan
Water Resources Report 2010. Kunming.

The distribution of annual freshwater withdrawals
for the industrial sector refers to the allocation
of water resources for direct industrial use, for
example the cooling of thermoelectric plants,
paper making, chemical manufacture, iron and
steel production, oil refining, food processing,
vegetable washing, drinks bottling, ice making,
chemical products, etc. Industrial development

is progressing at a steady pace in Guangxi and
Yunnan in the PRC, Thailand, and Viet Nam,
and at an early stage in Cambodia, Lao PDR,
and Myanmar. However, rapid urbanization is
expected to continue along with growth of the
industrial sector. Northeastern Thailand and the
Mekong Delta are the most advanced industrial
areas in the region. Industrial development in
Cambodia and the Lao PDR is occurring almost
exclusively in their capital cities, Phnom Penh and
Vientiane. Most private industries in the GMS use
groundwater or surface water from rainfall and
water withdrawals are generally not recorded.
Water Supply, Sanitation, and Wastewater
Treatment. The countries in the GMS have poor
water supply and sanitation services in most
urban and peri-urban areas. Many secondary
towns have no formalized water supply. Although
water supply and sanitation programs are
underway in each country within the context
of reaching Millennium Development Goal
targets, current levels of investment are grossly
inadequate. Urbanization is occurring at a faster
pace than the rate of implementation of water
supply and sanitation facilities. Urban wastewater
treatment is largely absent in some countries of
the GMS, except for treatment of some sewerage.
An expected doubling of the urban population by
2030 will greatly increase pollutant loads.

Upper: Wastewater discharging into
a canal from Navana Korn Industrial
Estate, Thailand. Lower: Young boy
helping to sell bottled drinking water on
the Mekong River, Can Tho, Viet Nam.

Water Quality and Pollution Levels. The
Mekong River and its tributaries are still regarded
as fairly unpolluted, although some areas near
urban centers or with intensive agriculture
and aquaculture experience elevated levels of
nutrients and organic matter. Livestock farms
in the Lower Mekong River Basin countries are
known to cause pathogen contamination and
high levels of biochemical oxygen demand
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(BOD); pollutants in wastewater from fish
processing generate BOD, nitrogen, and
suspended solids. Water pollution from industrial
sources has been identified, especially in the
capital cities of Vientiane and Phnom Penh, and
more generally in northeastern Thailand and the
Mekong Delta. Generally, treatment of industrial
wastewater is limited and handling and disposal
of industrial hazardous waste are insufficient.
So far, industrial water pollution is mainly
concentrated around factories and downstream
of major urban areas. With increasing
industrialization, more severe water discharge
problems will occur and inter-sectoral conflicts
over water quality demands may increase.

Upper left: Water for health. Family
bathing in a river, Champasak, Lao
PDR. Lower left: Pristine stream, Lao
PDR. Above right: Water for transport.
The Saigon River at Ho Chi Minh City,
Viet Nam, an important waterway for
vessels large and small.

Industrial waste water management in Cambodia
is poor, few factories have waste water treatment
facilities, and control of industrial waste water
discharge is not enforced. Of the factories in
Phnom Penh, only eight have on-site primary
treatment and their effluents generally exceed
Cambodia’s water quality standards. Another
pollution problem relates to gemstone mining
activities in the western part of the country.
Industrial activity in the Thai part of the
Lower Mekong River Basin is dominated by
manufacturing (including agro-industry, but also
some textile production, light assembly, and
rubber processing). Industrial wastes are expected
to increase as the sector expands. Over the next
10 years, pollution loading is expected to increase
by 87%. Industrial development is also increasing
the amounts of hazardous wastes. In northeastern
Thailand, the generation of hazardous wastes
is expected to increase by about 72% over the
next five years. All factories are required to have
their own wastewater recycling system to allow
contaminants to settle before water is released.

182 Water Availability, Demand, and Usage

In Viet Nam, water pollution is serious, especially in
rivers and canals near urban centers. Most industrial
wastewater is discharged without proper treatment.
Hazardous wastes are generated by the fastest
growing sectors, such as steel, electronics, and
chemicals. Overall, there are no systems in place
for the handling, storage, or treatment of hazardous
wastes. In the Mekong Delta, where development
of industry has been relatively slow, existing
industries have caused quite serious water pollution
(e.g., organic contamination from breweries and
canneries). Heavy industry is becoming significant
with the initiation of a steel rolling mill in Can Tho
with a capacity of 120,000 tons per year.
Transboundary Water Pollution. There is no
strong evidence of transboundary pollution
within the Lower Mekong River Basin, although
elevated nitrogen levels in the upper basin
indicate some transboundary transmission of
pollutants from the upper to the lower basin. The
rapid development and increasing pollution of
the upper Mekong basin in the PRC raises some
concerns about the future quality of incoming
water from the upper basin. The Mekong River
transports large amounts of sediment, much
of which originates in the upper basin. This
process helps to redistribute nutrients within
the basin and is very important for areas of high
productivity, such as Tonle Sap. In this sense,
transboundary transportation of nutrients along
the river has so far been regarded as a benefit
rather than a cause of pollution.
Water Security Challenges. Over the next decade,
the countries of the GMS face decisions about water
resource development that will have far-reaching
consequences. The relatively low level of water
resource development in the region to date and high
levels of dependence on natural aquatic ecosystems

as a major source of food, mean that there are
both great opportunities and great risks. Increasing
infrastructure and withdrawals will inevitably—and
possibly irrevocably—change the way that river
systems function.
Proposed hydropower development in the major
river basins of the GMS will result in changes to
river flows at a previously unprecedented scale and
rate. The importance of freshwater fisheries to food
security in the region underscores the importance
of protecting the productive capacity of freshwater
ecosystems from the impacts of these changes. This
requires attention not only to environmental flows,
but also to habitat coherence and connectivity at
the landscape scale. Main stem dams are predicted
to have substantial and prolonged consequences for
Mekong River system water resources and security.

the recent removal of irrigation fees in Viet Nam,
will make it more difficult to implement reforms.
The countries in the GMS, particularly Viet Nam,
need to increasingly prepare for climate change
adaptation. The focus needs to be two-fold: early
warning and preparedness for extreme events, both
floods and droughts; and investment in capacity,
infrastructure, and research and development to
cope with gradual, long-term changes in sea-level
rise and hotter weather. Given that all countries
in the GMS tend to be affected at the same time
by droughts and floods, as the 2010 and 2011
events have shown, climate change has opened an
opportunity for the GMS countries to work together
to mitigate adverse and enhance positive impacts
from a changing climate. Technology transfer and
joint learning and capacity building events would
be essential elements for such collaboration.

Projections indicate that the impacts of climate
change on water resources in the GMS over the
next 20–30 years are likely to be small compared
to the impact of economic, demographic, and
environmental changes. This “breathing space”
provides an opportunity for countries and
communities to reshape their water management
systems and to deal with the more extreme
changes expected after 2050. The most effective
strategies for adaptation will be those that promote
more productive water use, reduce water-related
risk and vulnerability, and build the overall
resilience of rural and urban communities.

Among the potential opportunities for irrigation
development in the Lower Mekong River Basin
are changes in the wet and dry season flow
regime, resulting from the large number of
planned storage projects, which will shift the river
discharge (both in the Mekong main stem and
major tributaries) from the wet to the dry season.
These proposed developments would reduce
flood peaks and result in higher water availability
in the dry season. At the same time, rising water
levels would reduce the current pumping lifts,
on which much of the dry season irrigated
infrastructure relies.

In the water sector, the GMS countries need
to move rapidly toward improving water use
efficiency in the agriculture sector expanding
and promoting traditional water conservation
measures, improving irrigation efficiency,
and improving water demand management.
Elimination of demand side measures, such as

As the urban cities and towns in the Mekong
region have grown over the past decades, so
has the level of pollution that these settlements
discharge into the local waterways. Governments,
both local and central, as well as service
providers, have not been able to adequately
manage wastewater discharge from urban centers,

Upper: Water for agriculture. Irrigation
canal, Can Tho, Mekong Delta, Viet
Nam. Lower: Water for cooling. Pha
Lai thermal power plant near Ha Noi,
Viet Nam.
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Upper: Water for food and livelihood.
Fishing scene on Inle Lake, Myanmar.
Lower: Irrigation weir, Luangprabang
Province, Lao PDR.

especially secondary towns. Low levels of
revenue generation that barely support operation
and maintenance undermine the institutional and
human resource capacities necessary to sustain
the delivery of services, while protecting local
environments. Gross domestic product growth in
the GMS is now heavily biased toward industry
and services, reflecting the urbanization trend.
Without adequate consideration of the potential
adverse impacts of inadequate sanitation, local
waterways may become unusable as raw water
sources. In the face of growing populations, there
will be an almost tripling increase in the demands
for urban water supply and management because
of increasing development and the push toward
attainment of the Millennium Development
Goals. This implies, at one extreme, a doubling
of available water in Viet Nam just for urban
uses, and at the other, only a 20% increase in
Myanmar. For Viet Nam, it may be difficult to
meet the needs of agriculture and other water
users if it needs so much for urban uses. Based
on the electricity available in 2008, the 2030
electricity demands just for urban water supply
and wastewater could amount to as much as 12%
for Cambodia and 5% for Viet Nam.
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Maintaining water quality in the Mekong River
is key to sustaining the health and productivity
of the populations dependent on it. High salinity
levels are prevalent in the delta, mostly during the
dry months as diminished flows of the river are
unable to push back against seawater incursions.
Moreover, agricultural runoff, municipal
wastewater, industrial effluent, and sulfate-rich
soils have resulted in elevated levels of acidity and
eutrophication of the lower Mekong River. Given
the impacts of climate change and Increasing water
pollution and scarcity, there is a need for bolder
and comprehensive measures, such as strategic
planning, both at national and subregional levels,
increased investments, efficient water use, water
management, and water sharing arrangements
among the subsectors, and stronger monitoring and
enforcement. Water availability and wise water use
in the GMS will be the biggest challenges of the
next decade and beyond.

Energy

O

ver the last two decades, rapid
economic growth in the Greater
Mekong Subregion (GMS) has
been accompanied by a significant
rise in energy consumption. Between 1999
and 2009, energy consumption grew annually
by 5% on average, though growth has been
uneven across the subregion. Highest growth
in energy consumption was in Guangxi Zhuang
Autonomous Region (11%) and Yunnan Province
of the People’s Republic of China (PRC) (14.4%).
Energy consumption in the Lao People’s
Democratic Republic (Lao PDR), Myanmar,
and Viet Nam grew at an average of 5%, while

in Thailand and Cambodia, increase in energy
consumption was slightly slower at 4% and 2%,
respectively.
The GMS is likely to witness a continuation of strong
energy demand growth. Total energy consumption
is expected to double over the next 15 years, driven
mainly by transportation and electricity. The demand
for oil, largely to meet transport needs, will account
for approximately 43% of the expected increase in
energy consumption through 2025. Electricity will
account for another 20%. These patterns of energy
growth attest to the sharp increases in urbanization,
industrialization, vehicle ownership, and transport

Total Final Energy Consumption in the GMS, 2010
and Projected in 2025

Upper:7KHXQ+LQERXQK\GURSRZHU
GDPH[SDQVLRQ/DR3'5Lower:
/LJKWLQJKRXVHKROGVXVLQJELRJDV
&DPERGLD

GMS = Greater Mekong Subregion, ktoe = thousand ton of oil equivalent, Lao PDR = Lao People’s Democratic Republic, PRC = People’s Republic of China.
Source: Gadde, B., K. Ganesan, and P.J. Tharakan. 2012. Status of Energy Use, Power Sector Expansion Plans and Related Policies in the GMS: Challenges and Opportunities. In H. Moinuddin
and J. Maclean, eds. 2012. International Conference on GMS 2020: Balancing Economic Growth and Environmental Sustainability. Focusing on Food - Water - Energy Nexus. Manila: ADB.
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requirements that marked the previous decades of
economic growth. Such trends are likely to persist
well into the future.
The development of physical infrastructure for
that energy supply will have a significant local
environmental impact, or footprint, in addition to
increased greenhouse gas emissions from fossil fuel
use. Renewable energy and energy efficiency are
important means to moderate these impacts and
form an important part of the energy mix portfolio.
Nevertheless, the local footprint must also be well
understood and managed.
Energy access remains uneven across the
subregion, with a high dependence in some
countries on traditional energy sources, such as
firewood and agricultural residues. Rising energy
demand without adequate access to commercial
energy will add to already growing environmental
pressures. The subregion depends heavily on oil
imports and significant increases in demand will
aggravate already existing energy concerns.

Ensuring Improved Access to
Modern Energy
One of the key challenges in the GMS will be
to ensure that quality modern energy reaches
everyone. Electricity will be of particular
importance. One quarter of the GMS population,
some 74 million people, currently lacks access
to electricity. The problem is particularly acute
in Cambodia and Myanmar, where only about
a quarter of the population have access to
electricity. These countries, along with the Lao
PDR and Viet Nam, are aiming to achieve 100%
electrification by 2020.
Even in areas with access, electricity consumption
is very low. In 2008, the average per capita
electricity consumption for the subregion as a
whole was 1,156 kilowatt hours, less than one

sixth that in Organisation for Economic Cooperation and Development (OECD) countries.
At the household level, Thailand has the
highest annual per capita household electricity
consumption in the subregion at only 409
kilowatt hours. Households in OECD countries
in Europe consume three times as much, while
households in the United States consume more
than 10 times this amount.
Dependence on traditional energy is high,
particularly in rural areas: 83% of households
in Cambodia, 80% in the Lao PDR, and more
than 50% in Viet Nam use firewood and other
traditional energy sources for cooking. In addition
to health problems from poor indoor air quality
arising from the use of biomass, continued
reliance on biomass will worsen existing local
energy vulnerability.
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Annual per capita household
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Upper: Coal-fired (thermal) power plant
in Xuanwei, Yunnan Province, PRC.
Lower: Hydropower dam construction,
central Annamites, Viet Nam.

Percent (%)

Electricity consumption,
kilowatt hours

Per capita Electricity Consumption and Share of Biomass Use in Total
Energy Use in the GMS

Share of biomass
in total energy use (%)

GMS = Greater Mekong Subregion, Lao PDR = Lao People’s Democratic Republic, PRC = People’s Republic of China.
Note: Per capita electricity consumption is for 2008; share of biomass in total energy use is for 2006.
Source: ADB. 2009. Building a Sustainable Energy Future: The Greater Mekong Subregion. Manila; National Bureau of Statistics of China. 2010. China Statistical Yearbook for Regional
Economy 2010. Beijing; Lao PDR Ministry of Energy and Mines; World Data Bank. World Development Indicators and Global Development Finance. http://databank.worldbank.org/
ddp/home.do?Step=1&id=4
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There is growing realization that meeting goals
for access to modern energy requires innovative
solutions in the use of the growing subregional
power grid, promoting off-grid renewable energy
sources, encouraging private sector involvement,
and offering subsidies.
Cambodia, for instance, has instituted a dedicated
Rural Electrification Fund through which private rural
energy supply companies can expect to receive a
quarter of the investment requirement in addition to
support in securing private sector financing. The Lao
PDR is establishing a similar fund to support its offgrid household electrification program. Myanmar is
promoting the use of liquefied petroleum gas (LPG) as
household fuel, aiming to achieve a 46% decrease in
firewood dependence over the next three decades.

Upper: Nam Theun2 hydropower dam,
Lao PDR. Lower: A child carrying
firewood, Lao PDR.

Increased use of hydropower for cross-border
electricity trade will also improve rural access.
Cross-border energy flows require interconnections
that pass through rural areas, providing an
opportunity to improve electricity access in those
areas, as is the case in rural electrification projects
linked to the GMS Northern Power Transmission
Project in the Lao PDR.

Exploiting Indigenous Energy
Resources
The GMS has abundant conventional and
renewable energy resources. Exploited
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appropriately, they could underpin much of the
energy supply for the future. The available energy
resources, however, are not evenly distributed
across the subregion and require a framework of
strong subregional collaboration for their use.
Coal. Over two thirds of the subregion’s coal
reserves are concentrated in Yunnan and Viet
Nam. Yunnan still has remaining reserves of 6.2
billion tons. Viet Nam has an estimated resource
base of 45 billion tons. Lesser deposits are
scattered around the subregion. Coal deposits
also offer significant opportunities for mine-mouth
electricity generation and export across borders.
The Hongsa lignite coal deposit in the Lao PDR,
for instance, is being developed to fuel a 1,800
megawatt power plant designed for export of
electricity to Thailand.
Oil. Approximately 80% of crude oil consumption
in the GMS is met through imports. Marginal
reserves are located in Cambodia, Myanmar,
Thailand, and Yunnan, but many of them are yet
to be developed. Cambodia and the Lao PDR are
entirely reliant on imported petroleum products.
Thailand meets 85% of the country’s consumption
through imports, the balance through domestic
production. However, Thailand will have to import
more in future as local production declines.
Gas. The GMS holds significant natural gas
reserves, which could support large-scale
expansion of gas-based power generation and help

Energy Resource Base in the GMS
Country
Cambodia
PRC
Guangxi
Yunnan
Lao PDR
Myanmar
Thailand
Viet Nam

Coal
0.01 Bt

Gas
140 Bcm3

Crude Oil
400–500 Mbbl

1 Bt
6.25 Bt
0.60 Bt
0.70 Bt
1.20 Bt
45 Bt

—
24.1 Bcm3
102 Bcm3
569 Bcm3
760 Bcm3
256 Bcm3

—
0.122 Mt
—
—
0.2 Bbbl
3.0 Bbbl

Hydropower
15 GW
—
103.6 GW
17 GW
99 GW
7 GW
11 GW

Biomass
16 GW
—
—
33,000 Tj/year
33 Tj/year
760 ktoe
240–400 MW

Other Renewable Energy
2 GWh/year
—
—
40 GW
40 GW
56 GW
110 GW

- = not available, Bt = billion ton, Bcm3 = billion cubic meter, Bbbl = billion barrels, GMS = Greater Mekong Subregion, GW = gigawatt, GWh = gigawatt hour, ktoe = thousand ton of oil
equivalent, Lao PDR = Lao People’s Democratic Republic, Mbbl = million barrels, MW = megawatt, Mt = million ton, PRC = People’s Republic of China, RE = renewable energy—excludes
operational capacity, Tj = terajoule. Note: Hydropower excludes installed capacity.
Source: ADB. 2009. Building a Sustainable Energy Future: The Greater Mekong Subregion. Manila; National Bureau of Statistics of China. 2010. China Statistical Yearbook for Regional
Economy 2010. Beijing; Lao PDR Ministry of Energy and Mines; World Data Bank. World Development Indicators and Global Development Finance. http://databank.worldbank.org/ddp/
home.do?Step=1&id=4; Yunnan. 11th-Five Year Plan of Yunnan Water Resource Development.

meet transportation energy demand. The majority
of the gas reserves are in Myanmar and Thailand,
while Cambodia, Viet Nam, the Lao PDR, and
Yunnan have smaller reserves.

natural gas (LNG) to meet the country’s growing
demand for gas by the power and industry sectors.
LNG terminal expansion at Map Ta Phut is under
construction and will be operational by 2014.

Myanmar holds an estimated 560 billion cubic
meters. The country’s gas production increased more
than 10-fold between 1991 and 2005 to 13 million
cubic meters. Almost all of Myanmar’s current gas
production is exported to Thailand, making gas the
largest export earner for the country. In Thailand,
natural gas already accounts for 67% of the total
energy supply and over 68% of total electricity
generation capacity. Currently, approximately
70% of Thailand’s gas consumption is sourced
indigenously; the remainder is imported from
Myanmar. Thailand has decided to import liquefied

Hydropower. With a total potential of 248,000
megawatts, the GMS is extremely rich in
hydropower resources. Generation from
hydropower plants is already an important energy
source for the subregion. Approximately 20% (or
49,000 megawatts) of the total potential has been
utilized and hydropower currently accounts for
about 40% of the installed capacity. Hydropower
forms 70% of Myanmar’s generation capacity and
100% in the Lao PDR. Throughout the subregion,
hydropower ranks as a key renewable energy
source, perhaps second only to biomass.

Upper: Wang Noi gas power plant,
Thailand. Lower: Many families in rural
areas still gather firewood for cooking.
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Total Potential and Installed
Hydropower Capacity in the GMS
(megawatt)
GMS Country
Cambodia
People’s Republic of China
Guangxi
Yunnan
Lao PDR
Myanmar
Thailand
Viet Nam
TOTAL

Installed Capacity
13
25,100
11,980
1,826
2,521
3,424
4,155
49,019

Potential
5,000–8,600
78,800
90,000
23,000
100,000
10,000
15,000
248,000

GMS = Greater Mekong Subregion, Lao PDR = Lao People’s Democratic Republic.
Source: ADB. 2008. Integrating Biofuel and Rural Renewable Energy Production in
Agriculture for Poverty Reduction in the Greater Mekong Subregion: An overview and
Strategic Framework for Biofuels Development. Manila; ADB. 2008. Energy Sector in
the Greater Mekong Subregion. Manila; Lao PDR. 2010. Briefing on Lao PDR Power
Development Plan 2010 – 2020. Prepared for the GMS Ninth Meeting of the Regional
Power Trade Coordination Committee, October 2010. Shenzhen, PRC; Myanmar. 2010.
Myanmar Briefing. Prepared for the GMS Ninth Meeting of the Regional Power Trade
Coordination Committee, October 2010. Shenzhen, PRC.

Emptying waste into a household
biogas collector, also known as an
anaerobic digester, Cambodia.

Two thirds of the hydropower potential in the
GMS are in Myanmar and Yunnan, with smaller
but still substantial resources across the subregion.
Hydropower is currently the main source for crossborder electricity trading. The Lao PDR, for example,
currently sells 1,881 megawatts of hydropower
to Thailand. Future development of hydropower
capacity will rely on significant expansion of crossborder electricity trading. Also, small, low-impact
hydropower plants, which have the potential to
be widely deployed throughout the GMS, could
provide electricity access in rural areas.
The development of hydropower resources is
not without costs. Large plants could reduce the
availability of water resources, displace people
from their land, and disturb ecosystems. There is
also a strong perception that the planning process is
skewed toward favoring the broader economic gains
from hydropower plants over their environmental
impact. An environmental assessment framework
that is integrated into the planning process would
provide a way to manage and mitigate the negative
impacts of hydropower development.
Biomass and Biogas. Numerous renewable energy
sources are available within the GMS. Biomass,
especially in the form of fuelwood, remains the
major source of energy for lighting and heating in
most of the GMS (except Thailand), particularly in
rural areas. In 2005, the share of biomass in the total
primary energy supply was 26%, though down from
31% in 2000. Biomass is used by over 50% of the
rural population in Viet Nam, 83% of households
in Cambodia, 80% of households in the Lao PDR,
and 93% of rural households in Myanmar. In
Yunnan, almost 41% of rural households are totally
dependent on firewood for cooking. In Thailand,
77% of the 2,120 megawatts of renewable energy
capacity is fuelled by biomass, such as rice husks,
bagasse, and wood and other agricultural residues.
The use of forest biomass resources has
several implications for energy security and
environmental sustainability in the subregion.
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Poor households often spend a significant
amount of their income on fuelwood or
charcoal. Forest resources are important for
biodiversity and are also a source of livelihood
for many people in rural areas. Forest resources
have declined steadily over the last two decades,
aggravating social and economic vulnerabilities
of the rural population.
Biogas can provide rural households with
modern lighting and heating. As a cheap, cleaner
alternative to biomass, biogas could reduce
pressure on forest resources. The PRC’s biogas
development initiative is the most extensive
in the GMS: approximately 26.5 million rural
households deploy biogas facilities that generate
about one billion cubic meters of methane. The
technology is being extended to other GMS
countries through pilot projects supported by the
Government of the Netherlands.
Biofuels. Spurred by strong national programs,
biofuels are rapidly emerging as an important
energy source for the GMS. The PRC (as a whole)
ranks as the third largest producer of bioethanol
in the world. Within the PRC, Guangxi produces
ethanol from cassava at one of the PRC’s five main
bioethanol plants; Yunnan is a demonstration
province for biodiesel from jatropha. Thailand
ranks as the eighth largest producer of biofuels.
Between 2000 and 2009, transport energy demand
in the GMS (excluding PRC) increased 50%.
The high dependence on oil imports is likely to
remain as demand continues to outpace domestic
production. Future demand for oil accounts for
approximately 40% of the increase in total energy
consumption through 2025. Biofuels provide
an alternative to oil products, reducing import
vulnerabilities and offering an environmentally
benign energy option for the fast growing
transportation sector.
Biofuels also offer a strong development
dividend. They provide new markets for existing
agricultural products and could enhance
economic opportunities in the agricultural sector,
which sustains the majority of the subregion’s
population. Biofuel produced from conversion of
10% of the available land and wasted grain could
displace up to 34% of the conventional transport
fuel energy demand with biodiesel and even more
with bioethanol.
Despite the potential, biofuel development is not
without challenges. Experience suggests that if
deployed unsustainably, biofuels can be associated
with numerous risks. Increased demand for
biofuel feedstock like maize and cassava leads to
competition with the food industry, thus raising
food prices and endangering food security. Biofuel
development could threaten rural livelihoods by
favoring large-scale plantation systems, reducing
biodiversity, and affecting soil and water quality.
Several best practices to mitigate these risks,
such as use of surplus land, small holder-based
production, use of nonfood crops and second

generation biofuels, have begun to emerge within
the GMS and could provide the lessons and basis
for sustainable development of biofuels.

Summary of Biofuel Policies and
Targets in the GMS
Country

Policy Targets
(million liters per year)

Policies / Incentives

Cambodia

No policies

Lao PDR

E10 by 2015
E20 by 2020

Insufficient information

Myanmar

E5 and E15
B5 to B20

Insufficient information

PRCa

E10
Subsidies for producers

12 million tons of ethanol per
year by 2020
6 million tons of biodiesel per
year by 2020

Thailand

E10 and E20
B5
Tax incentives

Bioethanol: 3,285 by 2021
Biodiesel: 2,179.05 by 2021

Viet Nam

1% of total fuel demand in the
transportation sector in 2015
and 5% by 2025
E5

Bioethanol: 684 by 2020
Biodiesel: 128 by 2020

GMS = Greater Mekong Subregion, PDR = People’s Democratic Republic, PRC = People’s
Republic of China.
Note: Ethanol and biodiesel density assumed to be 789 tons/million liter and 845 tons/
million liter, respectively; B5, B20 refer to percentage of biodiesel in diesel fuel; E5, E10 refer to
percentage of bioethanol in gasoline.
a
these policies cover the whole PRC.
Source: Tharakan, P., N. Chrishna, R. Jane, and M. David. 2012. Biofuels in the Greater
Mekong Subregion: Energy Sufficiency, Food Security, and Environmental Management.
Southeast Asia Working Paper Series. No. 8. Manila: ADB; Thailand Department of
Alternative Energy Development and Efficiency. 2012.

Solar, Wind, and Geothermal Resources. Solar
energy is an abundantly available clean energy
source that can be deployed widely in rural areas.
The estimated potential for solar energy in most
GMS countries is high. Myanmar has potential
solar energy of 51,974 terawatt hours per year.
Thailand has a potential for 50,000 megawatts
of solar-photovoltaic power and has targeted
2,000 megawatts for development. Despite some
preliminary subregional level assessments, there has
been little work done to develop robust estimates
of wind potential across most of the GMS. Potential
wind resources in Thailand and Viet Nam alone are
each more than 100,000 megawatts. Geothermal
resources appear to be limited in the GMS. Viet
Nam has the most potential at 200–400 megawatts.
Development of these renewable resources,
particularly wind and geothermal, will require the
expansion of the electricity grid to remote areas
where the plants are likely to be based.

Meeting Electricity Demand Growth

Solar panel array of the Lop Buri solar
energy project, Thailand.

Electricity demand in the GMS is expected
to experience a three-fold increase over the
next 15 years, reaching 241,000 megawatts by
2025. Robust demand growth will occur across
all countries in the GMS, with annual average
growth of 6%–12%. About 218 gigawatts of
new power capacity will be needed. Meeting
this demand growth represents a serious, shared
development challenge. It also opens up new
opportunities for developing robust transmission
networks, broadening electricity trade across
countries, and better utilizing indigenous
energy resources, as well as integrating energy
efficiency, renewable energy, and clean
technologies into the supply mix.
Coal fired power generation is likely to be a key
part of the growth, meeting approximately 30% of
the required new capacity over the next 15 years.
Even under a low-carbon scenario, 37 gigawatts
of new coal capacity could still be added between
2005 and 2025. The unbridled expansion of coal
capacity would place increased pressure on the

Potential Biofuel Production and Demand in the GMS
Country
Cambodia
PRC, Guangxi and
Yunnan
Lao PDR
Myanmar
Thailand
Viet Nam

Transport Demand (million liter)
Gasoline
Diesel
2009
2020
2009
903
1,729
2,235
2,978
5,404
4,970

2020
4,396
8,518

Share of Transport Demand Met through Biofuels (%)
Biodieselb
Bioethanola
2009
2020
2009
2020
44
23
8
4
73
40
4
3

208
590
7,524
5,095

839
856
25,267
14,667

104
269
6
20

540
1,656
9,209
10,132

323
702
18,465
8,533

40
96
36
10

27
34
3
0

10
28
9
0

GMS = Greater Mekong Subregion, PDR = People’s Democratic Republic, PRC = People’s Republic of China.
a
Includes bioethanol produced from converting 10% of available land and from wasted grain/crops. b Includes biodiesel produced from converting 10% of available land.
Source: Tharakan, P., N. Chrishna, R. Jane, and M. David. 2012. Biofuels in the Greater Mekong Subregion: Energy Sufficiency, Food Security, and Environmental Management. Southeast
Asia Working Paper Series. No. 8. Manila: ADB; Thailand Department of Alternative Energy Development and Efficiency. 2012.
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Peak Demand and Projected Power
Capacity by Type in the GMS
Capacity, gigawatt

400

300

200

100

0
Peak

Capacity

Peak

2010

Capacity

Peak

2015

Capacity

Peak

2020

Capacity
2025

Cambodia

Guangxi, PRC

Yunnan, PRC

Lao PDR

Myanmar

Thailand

Viet Nam

Existing Thermal

Future Thermal

Existing Hydro

Future Hydro & Renewable

Export Projects (Myanmar)

GMS = Greater Mekong Subregion, Lao PDR = Lao People’s Democratic Republic,
PRC = People’s Republic of China.
Source: ADB. 2010. Facilitating Regional Power Trading and Environmentally
Sustainable Development of Electricity Infrastructure in the Greater Mekong Subregion,
Component 1, Module 1, Update of the GMS Regional Master Plan. Manila; Myanmar.
2010. Myanmar Briefing. Prepared for the GMS Ninth Meeting of the Regional Power
Trade Coordination Committee, October 2010. Shenzhen, PRC.

Natural gas-based power capacity could account
for approximately 20% of projected capacity,
or 22% under a low-carbon scenario. New gas
capacity will largely be combined-cycle plants
that are more efficient, but expansion of gas
capacity will need more gas production and
infrastructure facilities.

Nam Ngum 1 hydropower dam, north of
Vientiane, on the Nam Ngum, a tributary
of the Mekong River in Lao PDR.

environment, including air quality and water
resources, and could be balanced with the adoption
of clean coal technologies through incentives, with
options for carbon capture and storage. Preliminary
assessment in the GMS suggests moderate to high
carbon dioxide storage potential in depleting oil
and gas fields and deep saline aquifers, though the
uncertainty of this assessment is very high and few
studies have been conducted.

Hydropower is likely to grow significantly over
the next 15 years, accounting for approximately
half of capacity increases. Much will be intended
for cross-border electricity trade, particularly from
Myanmar into the PRC and Thailand, and from
the Lao PDR and Cambodia into Viet Nam and
Thailand. Hydropower development will depend
on expansion of the transmission system.
Across the GMS, renewable energy has been
positioned as a key part of the future energy mix.
Availability of renewable energy resources, along
with supporting policies, will be a key driver of its
growth. Wider deployment of renewable energy is
being favored for its ability to simultaneously deliver
on the goals of clean energy and access to modern

Renewable Energy Targets and Policies in the GMS
Policies Supporting Renewable Energy
Country
Cambodia

Renewable Energy Target
Over the next five years, 5% of
all new installed capacity to be
renewable energy based
PRC
Renewable energy to meet
Guangxi and 15% of total energy needs
Yunnan
by 2020
Lao PDR
Renewable energy to reach
30% of total energy by 2025
Myanmar
Thailand
Renewable energy to
comprise 20.3% of total
energy by 2022
Viet Nam
Renewable energy to reach 5%
of total energy by 2020

FIT

RPS

TWC/ TGC

Tax Credits

Voluntary

Partly

Fiscal
Incentives

Loans/
credits

Net M

Voluntary

GMS = Greater Mekong Subregion, Lao PDR = Lao People’s Democratic Republic, FIT = feed-in tariff, Net M = net metering, PRC = People’s Republic of China, RPS = renewable portfolio
standard, TGC = tradable green certificate, TWC = tradable white certificate.
Note: Fiscal incentives include fixed government investment subsidy/grant. Loan/credit includes low-interest loans and credit. Blank indicates information was not available.
Source: ADB. 2009. Building a Sustainable Energy Future: The Greater Mekong Subregion. Manila; Gadde, B., K. Ganesan, and P.J. Tharakan. 2012. Status of Energy Use, Power Sector
Expansion Plans and Related Policies in the GMS: Challenges and Opportunities. In H. Moinuddin and J. Maclean, eds. 2012. International Conference on GMS 2020: Balancing Economic
Growth and Environmental Sustainability. Focusing on Food - Water - Energy Nexus. Manila: ADB.
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energy. Use of renewable energy expands the
available resource base and reduces the vulnerability
associated with dependence on fossil fuels. The
potential that renewable energy offers for off-grid
applications makes it especially suited to delivering
the benefits of modern energy to rural populations
not adequately served by the grid. Solar, wind and
geothermal, however, remain relatively expensive
supply options and their expansion will depend on
continued policy support over the near to mid-term.
The promotion of clean technologies, hydropower,
and other renewable energy sources also reflects
efforts to minimize the increase in greenhouse
gas emissions from the power sector. A lowcarbon future, where the environmental and
social costs of energy choices are internalized in
decision making, could result in savings of 392
million–1,030 million tons of emissions from the
power sector between 2005 and 2025.

Growth in Cross-Border Power
Trading
Tighter integration of energy markets across the
GMS will be a key component of its energy future
and could save the subregion almost $190 billion,
or approximately 20% of the discounted total
cost through 2025, in addition to lowering energy
dependence on the rest of the world by as much as
5.5% of total energy consumption.
The ability to meet future electricity demand hinges
critically on the expansion of cross-border power
trade. Power trading in the GMS began in 1971
with the Lao PDR’s power export to Thailand from
the Xeset Hydropower project. Several bilateral
trade arrangements during the 1990s led to further
expansion. Today there are cross-border links
connecting all neighboring countries. The network,
however, is still limited, consisting predominantly
of medium-voltage transmission lines except for the
two 500 kilovolt transmission lines connecting the
Nam Theun 2 and Nam Ngum 2 hydropower plants
in the Lao PDR to Thailand.
The current plan envisions an interconnected
subregional grid by 2025 with an electricity trading
market involving a number of buyers and sellers. This
requires more than just new transmission lines; it
also requires greater harmonization of power sector
policies. The transition to such a grid from a pattern
of one-way, dedicated cross-border power flows
can only occur when GMS countries allow such a
regulatory framework in their own sector policies.
At present, the GMS Regional Power Trade
Coordination Committee coordinates subregional
power trade and represents the countries. Efforts
are underway to establish a permanent GMS
Power Trade Coordination and Information Center,
which would coordinate day-to-day operations,
develop common operational norms, and
monitor developments of the GMS power grid. A
subregional master plan with short- and mediumterm action plans has been developed.

Energy Security Challenges

Control room of the Nam Ngum 1
hydropower plant, Lao PDR.

The sharp rise in energy consumption coupled with
dominance of fossil fuel use has created several
environmental challenges. Over the last few years,
particulate emissions in urban areas of the GMS have
consistently exceeded ambient air quality guidelines
of the World Health Organization (WHO). Increased
use of gasoline and diesel to meet the burgeoning
need for transport fuel could significantly worsen the
health impacts of poor air quality.
Apart from emission problems, coal- and gasbased power plants often involve loss of forest
or other natural habitats from the power plant
and mining, production, and transportation of
fuels. Thermal plants often affect water resources
and aquatic ecosystems through the use of large
quantities of cooling water. The release of cooling
water can damage riverine and marine ecosystems
through changes in temperature and oxygen
levels, and pollution. These plants also generate
solid and toxic waste. Fly ash, for instance, can
be a particularly severe problem with coal-based
power plants. The transport of fuel by rail, road,
or pipeline can also have local impacts along the
way, in addition to significant impacts at the site of
exploration, mining, or fuel extraction.
Although the GMS has a relatively small carbon
footprint, growing awareness about greenhouse gas
emissions has helped frame climate-friendly energy
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strategies. Between 2005 and 2025, emissions
could grow by 1.2 to 1.8 billion tons; a strategy less
reliant on carbon-based fuels (a low-carbon energy
strategy) could lessen this to about 0.8 billion
tons. Total discounted environmental costs from
greenhouse gas emissions could vary between $320
billion and $358 billion, while a low-carbon energy
strategy could lower those costs to $292 billion.

The Nam Theun 2 hydropower
complex, Lao PDR. Upper left: Interior
of the power plant. Lower left: Aerial
view of the hydropower dam on the
Nam Theun River. Upper right: a
substation down river from the Nam
Theun dam.

Hydropower will be a large part of the energy
supply solution but has the potential to cause a
wide range of adverse social and environmental
impacts. The construction of hydropower facilities
can lead to the loss of land, disruption of sensitive
ecosystems—causing significant disruption of
fisheries—displacement of communities upstream
and downstream, increased vulnerability to
environmental degradation in the plant’s vicinity, and
disruption of hydrological regimes and the associated
aquatic and littoral ecosystems. Hydropower
plants can also offer several benefits in watershed
management, such as improvement in seasonal
water flows that can enhance local agricultural
and livelihood opportunities. These benefits and
risks co-exist in complex patterns. They have to be
well understood and managed in a manner that
maximizes the benefits and mitigates the risks.
The increased use and expected growth of biofuels as
a substitute for fossil oil in transport have spotlighted
a new set of risks as agricultural lands are converted
for energy production. Soaring food prices in early
2011 brought into sharp focus the need for countries
to increase the security and sustainability of their
food supply. Rising food prices, particularly for
commodities like sugarcane and corn, have been
partly attributed to biofuel expansion. Increasing
biofuel exports could also have an indirect impact
by increasing the prices of feedstock for other food
commodities. The increased cultivation of energy
crops would pose a risk as they compete with other
agricultural products for land and water, and use
agrochemicals with attendant risks to biodiversity.
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Across the subregion, there is growing awareness
that emission impacts and environmental costs must
influence the future energy mix. Rather than being
limiting, these environmental challenges provide
an opportunity for the integration of biofuels,
renewable energy, energy efficiency, and clean
technologies into the evolving energy supply mix.
To make this integration happen, policies and
institutions are needed that emphasize the use of
robust and comprehensive social and environmental
impact assessment that engages all stakeholders from
the beginning of the energy planning process. For
energy production and use to be truly sustainable,
such social and environmental impact assessments
must become important reference points in decision
making on energy choices and planning.

Expanded Regional Energy
Cooperation
GMS countries have recognized that a stronger
integrated approach to energy planning and
management can offer sustainable, secure, and
competitive energy. The GMS road map for
expanded energy cooperation takes into account
the GMS Strategic Framework 2012–2022 and
the needs for improved energy security, better
utilization of energy resources, and mutually
beneficial energy trade to meet national and
regional energy needs in a sustainable manner.
The goals and objectives for expanded energy
cooperation in the GMS are to improve access to
energy of all sectors and communities, particularly
the poor, by promoting best energy practices;
developing and using more efficient indigenous
low-carbon and renewable resources, while
reducing dependence on imported fossil fuels;
improving energy supply security through crossborder trade, while optimizing use of subregional
energy resources; and promoting public-private

Proposed GMS Cross-Border Electricity Transmission
Network by 2025

Power transmission lines, Thailand.
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Satellite image, showing the Srinakarin hydropower
dam, Kanchanaburi, Thailand, built in 1980 with
a capacity of 720 megawatts and surrounded by a
protected area. The reservoir has become a major
attraction for domestic tourism.
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Satellite image, showing the Nam Ngum 1
Hydropower Dam, Lao PDR. This dam is the oldest in
the country, begun in 1968 and reaching full height
in 1996. Its reservoir covers 370 square kilometers,
creating the largest lake in the Lao PDR.
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partnership and private sector participation,
particularly through small and medium-sized
enterprises.
The road map for expanded subregional energy
cooperation has a policy framework that includes
ways to achieve the goals and objectives and
concrete, practical activities for the short to medium
term, such as promoting the use of new and
renewable energy sources, energy efficiency and
conservation, regional energy planning, policy and
program coordination, and other initiatives specific to
the power, oil-gas, and coal sectors. The institutional
framework for the road map is based on a “lead”
implementing member country and a subregional
energy forum to monitor and manage progress.

Improving Energy Efficiency

Upper and Lower: Construction of the
Lop Buri solar power project, Thailand.

At present, energy efficiency is low in the GMS
but is widely regarded as a key part of the broader
energy strategy. Many of the key barriers to
improving efficiency, such as fossil fuel subsidies,

lack of awareness, and absence of incentives,
are common to most GMS countries. This offers
considerable scope for subregional collaboration
and sharing of experiences.
Policies designed to promote efficiency are highly
uneven across the countries. Policy measures
being adopted in GMS countries include energy
conservation programs, standards and labeling,
building energy standards, energy audit, financial
incentives, and private sector participation. The
PRC and Thailand already have well-tailored
energy efficiency programs in place. Guangxi
and Yunnan implement the national programs
of the PRC that include targets to reduce energy
intensity along with monitoring and reporting
requirements at several levels. Thailand has a
number of best-practice policies that could be
replicated across other countries in the GMS.
Viet Nam is targeting annual energy savings of
5%–8% of total energy consumed during 2011–
2016 through its programs as part of the Energy
Conservation law. The other GMS countries are
drafting energy efficiency programs also.

Energy Efficiency Policies in the GMS
Policy measure
Energy Conservation Programs
Standards and Labeling
Building Energy Standards

Cambodia
A few
Planned
Voluntary

Energy Audit

Voluntary

Financial incentives
Private Sector Participation

Yes

PRC
(Guangxi and
Yunnan)
Yes
Yes
Mandatory
Mandatory for
certain categories
Available
Yes

Lao PDR
A few
Voluntary

Myanmar
Yes
Planned
Voluntary

Thailand
Yes
Partly mandatory
Partly mandatory

Voluntary

Voluntary

Partly mandatory

Yes

Yes

Dedicated fund
Yes

Viet Nam
Yes
Planned
Mandatory for
industries
Mandatory for
industries
Available
Yes

- = not available, GMS = Greater Mekong Subregion, PDR = People’s Democratic Republic, PRC = People’s Republic of China.
Source: Gadde, B., K. Ganesan, and P.J. Tharakan. 2012. Status of Energy Use, Power Sector Expansion Plans and Related Policies in the GMS: Challenges and Opportunities. In H. Moinuddin
and J. Maclean, eds. 2012. International Conference on GMS 2020: Balancing Economic Growth and Environmental Sustainability. Focusing on Food - Water - Energy Nexus. Manila: ADB.
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Urbanization

C

ities are important for the development
of Asia. They have become the focal
points of economic activity and
the engines for economic growth,
substantially contributing to national economic
productivity. Most of the subregion’s new
economic growth will be generated in its urban
economies. They provide the bulk of jobs and
employment opportunities and serve as centers of
excellence for education, health care, innovation,
entrepreneurship, business, commerce, industry,
culture, and social services. The cities also act
as the markets for all types of products, goods,
and services and they connect with the wider
world through all types of transportation and
communication systems.
Urban areas are growing at annual rates of 3.9% in
Cambodia, 5.0% in the Lao People’s Democratic
Republic (Lao PDR) and 2.5% in Viet Nam.
These rates are around 2.5 times the national
population growth averages. Although urbanization
drives economic growth, it brings with it serious
challenges. The vast majority of the new urban
citizens are poor people from rural areas. They
pay higher prices for their water and at times use
unsafe water and endure unsanitary conditions.
Poverty makes access to basic services, such as
water supply and sanitation, difficult, particularly in
urban areas. The poor not only have low incomes,
but they have little or no access to safe water and
basic sanitation, which adversely affects their

health and productivity, and perpetuates poverty. A
combination of speculation, market forces, urban
beautification, and large-scale infrastructure projects
has made land a valuable and hotly contested
commodity in urban areas, particularly in cities
where urbanization is most intense. Those living in
informal slum settlements, especially the poorest,
are least able to participate in the competition
for land. Without policy and institutional reform,
there is a real risk of urban services becoming
unsustainable, leading to environmental degradation
and serious health problems. These outcomes
ultimately undermine the competitiveness of towns
and cities, making them less livable.

Upper:1DQQLQJFDSLWDOFLW\RI
*XDQJ[L35&DPRGHUQ¶JUHHQ·FLW\
Lower: Vientiane, Lao PDR, a ‘serene
RDVLV·DPRQJ6RXWKHDVW$VLDQFDSLWDOV
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Cambodia is currently at a relatively early phase
of redevelopment of its urban areas. The present
urbanization rate is around 15%, largely a
result of rural-urban migration, and is leading to
growing incidences of urban deficiencies and
problems. An exception is the city’s water supply,
which provides water to almost all the city’s
residents as a result of being refurbished with
world class management that won for the Phnom
Penh Water Supply Authority the Stockholm
Industry Water Award in 2010.
In the People’s Republic of China (PRC),
urbanization is a key policy of the Government,
aiming to increase economic productivity and
reduce the rural-urban income gap. Rapid growth
of cities and towns has placed stress on both the
environment and the planning and management
of public services. Surplus labor arising from
rural reform is the main source of migration
from farms to towns. Large-scale rural-to-urban
migration challenges the absorption capacity of
nonagricultural sectors. An official report on the
PRC’s floating (temporary) population shows that
there were 211 million migrants in 2009, and this
is expected to rise to 350 million in 2050. Between
1979 and 2008 the level of urbanization in the
PRC grew from 19% to 46%.
In Guangxi Zhuang Autonomous Region in the
PRC, the present urbanization rate is 40%, below
the national average. However, the Guangxi
Government has formally promulgated a decision
to speed up development of the Beibu (Tonkin)
Gulf economic zone in the context of the PRCAssociation of Southeast Asian Nations (ASEAN)
free trade cooperation. The urbanization rate of
Guangxi is estimated to rise to 50% by 2015. At
present, Yunnan Province in the PRC is undergoing
a period of accelerated urbanization, upgrading

urban systems, and optimizing layout structures in
urban areas. However, the urbanization level is still
only around 16.59% (2010).
In the Lao PDR, urbanization is currently at
22%. Urban development is influenced by the
Government’s decentralization policy and growth
in services, such as tourism, market access, and
transit growth centers emerging from the GMS
economic corridors initiative. The urban population
of the Lao PDR is expected to increase from 1.28
million in 2005 to about 3.5 million or 38% of the
total population by 2030.
In 2011, 31% of the total population in Myanmar
was classified as urban following an upward trend
in recent years; Yangon (the former capital Rangoon)
contained one third of the total urban population.
The Myanmar Government relocated the capital
to Nay Pyi Taw in March 2006, but Yangon’s
population continues to increase, estimated at 6.7
million in 2011, including the suburban areas.
The pull of the city and the perceived attraction in
terms of opportunities offered by Yangon have not
gone away. From the late 1800s to 1941, Indian
immigration played a significant role in Yangon’s
growth. From 1941 to 1965, rural-urban migration,
as a result of insecurity in the countryside, was a
major factor. From1973 to the 1990s, natural increase
and boundary expansion were the most important
factors in growth of the city’s population. The recent
extension of city limits has not been accompanied by
a proportionate increase in population size because
the newly developed areas are settled by squatters
relocated from various parts of Yangon, fire victims,
and public servants and their families.

Previous page: View of densely populated
area of Ho chi Minh City. Upper left:
Evening view of Guilin, Guangxi, PRC,
at night. Street scenes in Phnom Penh
(upper) and Yangon (lower).

Thailand’s urbanization level is forecast to reach
50% by 2015 from the current 43%. The 1997
financial crisis slowed down urbanization and
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1990
%LUWKRIDQHZFLW\6DWHOOLWHLPDJHVRIWKHDUHD
Nay
Pyi Taw, Myanmar
VXUURXQGLQJ1D\3\L7DZ0\DQPDULQ(Left)
and 2011 (Right)VKRZLQJWKHUHPDUNDEOHSDFH
RILQIUDVWUXFWXUHGHYHORSPHQW,Q0\DQPDU
PRYHGLWVFDSLWDOIURP<DQJRQWR1D\3\L7DZ
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2011 – A new capital
Nay Pyi Taw, Myanmar
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widened the rural-urban poverty gap. Since 1997,
urbanization has largely taken place in peri-urban
areas that extend up to 75 kilometers around the
large cities because of the improved transport and
communication network. The 1999 Decentralization
Law addresses the extensive centralization of
the administration and increases the number of
municipalities from 149 to 1,129—creating a
shortage of qualified skilled persons in the National
Civil Service. The Bangkok Metropolitan Region
covers an area of 7,762 square kilometers and had
an estimated population of 12 million in 2008, with
a population density of 1,301 per square kilometer.
Upper: Bangkok’s mass transit
system, the Skytrain, provides efficient
transport for the city’s growing
numbers of commuters. Lower: Motor
cycles fill the streets of cities and
towns in Viet Nam.

Due to the success of the service and tourism
industries in Bangkok, the city has gained in
popularity for work not only among provincial
Thais from the rural areas but also with people
from other countries in the subregion and beyond.
Many workers reside outside the metropolitan area
and travel into the city for day jobs. The population
swells to 15–20 million in the city during the day.
Peri-urban areas accommodated almost 90%
of the recent population growth, indicating the
importance of these areas.

Bangkok Metropolitan Region –
Population Growth and Density
Administrative
Area

Area (km²)

Population
(2000)

Population
(2010)

Population
Density
(persons/km²)

1,568.74

6,355,144

8,249,117

5,258.6

Bangkok
Municipality
Nonthaburi

622.30

816,614

1,333,623

2,143.1

Samut Prakan

1,004.50

1,028,401

1,828,044

1,820.6

Pathum Thani

1,525.90

677,649

1,326,617

869.4

Samut Sakhon

872.30

466,281

885,559

1015.2

Nakhon Pathom

2,168.30

815,122

942,560

434.7

Greater Bangkok

7,762.00

10,159,211

14,565,520

1,876.6

Source: Census data, 2010. http://www.citypopulation.de/php/thailand-admin.php
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Viet Nam’s rapid urbanization is due to the
transformation of an agriculture-based economy into
an industrialized economy, which has put enormous
pressure on the Government to invest in urban
infrastructure. The degradation of environmental
quality and sanitary hygiene associated with dense
living has become acute as more people migrate
to the cities, prompting the Government to embark
on environmental improvement programs. Viet
Nam’s urban areas contribute 70% of the country’s
economic growth. The urban share of the population
is not uniform across regions, being significantly
higher (57%) in the southeast than in other regions,
due to the presence of Ho Chi Minh City. Second
in density (29%) is the Red River Delta, due to the
presence of Ha Noi and Hai Phong.

Urban Share of Population by
Region in Viet Nam, 2009 (%)
Region
Northern Midlands and
Mountains
Red River Delta
North and South Central
Coast
Central Highlands
Southeast
Mekong River Delta
5 Central City-Provinces

Excluding 5 Central
City-Provinces*
16.0

Including 5 Central
City-Provinces
16.0

19.9
20.9

29.2
24.1

27.8
30.1
19.6
62.7

27.8
57.1
22.8
62.7

* Central city-provinces are 5 municipalities that are administratively equivalent to
provinces and directly under the central government; they are Ha Noi, Ho Chi Minh City,
Hai Phong, Da Nang, and Can Tho.
Source: Ministry of Planning and Investment, General Statistics Office. 2011. Viet Nam
Population and Housing Census 2009. Migration and Urbanization in Viet Nam: Patterns,
Trends and Differentials. Ha Noi. http://unfpa.org/webdav/site/vietnam/shared/
Census%20publications/7_Monograph-Migration-Urbanization.pdf

In Viet Nam, cites are administrative units that
include territory outside the city center, i.e., rural
areas. In 1989, three quarters of Ho Chi Minh City
was urban, while only a third of Ha Noi and Hai

Phong was urban. By 1999, Ha Noi had become
a city with urban population accounting for about
60% of the total because the overall area of the
city had decreased and the inner city area had
expanded. By 2009, the urban proportion of the
population in Ha Noi decreased again due to the
expanded geographic area when former Ha Tay
Province was incorporated into Ha Noi.
As urban cities and towns in the GMS have
grown over the past decades, so has the level of
pollution that these settlements discharge into the
local waterways. Governments, both local and
central, as well as service providers have not been
able to adequately manage wastewater discharge
from urban centers, especially secondary towns.
Low levels of revenue generation that barely
support operation and maintenance undermine
the institutional and human resource capacities
necessary to sustain the delivery of services, while
protecting the local environment.
One of the most adverse side-effects of economic
growth, industrialization, and urbanization in
the GMS is the increasing rate of solid waste
generation in urban areas. Among the capitals, it
is highest in Bangkok, followed by Kunming and
Vientiane. In many countries that are experiencing
rapid economic development, the problems
associated with solid waste production and
management are not addressed until they are
already posing a serious threat to advancement.
The PRC may have surpassed the United States as
the world’s largest generator of municipal solid
waste; urban residents produce two to three times
more waste than their rural counterparts. As per
capita incomes of urban dwellers in the GMS have
increased, vehicle ownership likewise has been
increasing and generally following a similar path
to that in developed countries. Much of this growth
is occurring in the cities and towns where the bulk
of economic activities are located. The overall
number of vehicles remains currently very modest;
for example, about 40 vehicles per 1,000 persons

in the PRC versus 350 per 1,000 persons in Japan.
However, the sheer size and dynamic growth
patterns in countries like the PRC can lead in a
relatively short period of time to an exponential
increase in vehicle numbers, comparable to those
in Europe and the United States.

Garbage collection in Ho Chi Minh
City, Viet Nam. Garbage disposal has
become a perennial problem in the
subregion’s cities and towns.

Population Growth Rate, Urban Population, Access to Improved
Sanitation, and Solid Waste Generation in GMS Countries

Country
Cambodia
PRC
Guangxi
Yunnan
Lao PDR
Myanmar
Thailand
Viet Nam

Capital/City
Population
Capital /Major city Growth Rate (%)
Phnom Penh
2.8 (2010)
Nanning
Kunming
Vientiane
Yangon
Bangkok
Ha Noi

0.90
1.07
2.0 (2010)a
1.4 (2009)b
0.03
12.7 (2010)

Population
Population
Solid Waste
Population in the
with Access
with Access to
Generation in
Urban Population Largest City, % of
to Improved
Improved Water Capital/Major City
Share of Total
Urban Population Sanitation, % of
Source, % of
(kilogram/
Population (%)
(%)
Urban Population Urban Populationa
capita/day)
19.5 (2010)
48.5 (2010)
73 (2010)
87 (2010)
0.74 (2008)
40 (2010)
35 (2010)
33 (2010)
30.7 (2010)
34 (2010)
30 (2010)

37 (2010)
40 (2010)
40 (2010)
27 (2010)
30 (2010)
25 (2010)c

80 (2010)
—
89 (2010)
84 (2010)
95 (2010)
94 (2010)

77 (2010)
—
77 (2010)
81.4 (2010)
97 (2010)
99 (2010)

0.78 (2010)
0.25 (2010)
0.64 (2008)
0.26 (2010)
1.54 (2009)
1.45 (2008)

- = not available, GMS=Greater Mekong Region, Lao PDR = Lao People’s Democratic Republic, PRC = People’s Republic of China.
a
Calculated from data of statistical yearbook 2010, bYangon region, cHo Chi Minh City.
Source: ADB. 2011. Key Indicators for Asia and Pacific 2011. Manila; AIT/UNEP RRC.AP. 2010. Municipal Waste Management Report; Cambodia National Committee for Sub-National Democratic
Development. Commune Database Online; Guangxi Bureau of Statistics; Myanmar Ministry of Agriculture and Irrigation, Department of Agricultural Planning; Thailand National Statistical
Office; UNDP. 2011. Human Development Report 2011. New York; Viet Nam Ministry of Planning and Investment, General Statistics Office. 2011. Statistical Yearbook of Viet Nam 2010. Ha Noi;
World Bank indicators. http://data.worldbank.org/indicator/SH.STA.ACSN.UR; Yangon City Development Committee; Yunnan Provincial Environmental Protection Department. 2011. 2010
Report of Environment State of Yunnan Province. http://en.7c.gov.cn/uploads/2010EnvrionmentState-final.pdf; Report of Environment State of Kunming 2010; Yunnan Bureau of Statistics. 2011.
Yunnan Statistical Yearbook 2011. Beijing.
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Satellite images of Kunming City, capital of Yunnan
Province, PRC, in 1992 (Left) and 2011 (Right),
showing dense urban development extending into
the hinterlands.
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2011 - Urbanization
Kunming, Yunnan Province,
People’s Republic of China
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Number of Vehicles per 1,000
Persons in GMS Countries
Region
Cambodia
PRC
Guangxi
Yunnan
Lao, PDR
Myanmar

Vehicles per 1,000 Persons
21 (2005)
21 (2009)
21 (2010)
20 (2007)
7 (2009)

Thailand

134 (2006)

Viet Nam

15 (2010)

GMS = Greater Mekong Subregion, Lao PDR = Lao People’s Democratic Republic,
PRC = People’s Republic of China.
Source: Guangxi Bureau of Statistics. 2011. Guangxi Statistical Yearbook 2011. Beijing; Viet
Viet Nam Ministry of Planning and Investment, General Statistics Office. 2011. Statistical
Yearbook of Viet Nam 2010. Ha Noi; World Bank.. http://data.worldbank.org/indicator;
Yunnan Bureau of Statistics. 2011. Yunnan Statistical Yearbook 2011. Beijing.

The types of vehicles plying the roads influence
the nature of air pollutants. Diesel vehicles are
associated with particulate emissions and gasoline
vehicles, including two- and three-wheeler vehicles,
with nitrogen oxides and hydrocarbon emissions.

Upper: Bangkok on the Chao Phraya
River. Lower: Commuter buses and
vendors in Yangon, Myanmar.

Increasing traffic congestion in many of the cities in
the subregion has exacerbated the problem.
Large cities in GMS countries are increasingly
facing problems with urban ambient air quality.
In most cases, the transport sector is the largest
contributor to air pollution. Pollutants of main
concern are particulate matter (PM), especially very
small particles (known as PM10 and PM2.5), nitrogen
oxides, and hydrocarbons. Increasing nitrogen
oxide levels contribute to an increase in ozone
levels. On average, there has been a moderate to
slight decrease in pollution levels of sulfur dioxide,
which are now below the guideline values set by the
World Health Organization (WHO)—proving that
air quality management policies and measures can
work in Asia. However, total suspended particulate
matter and PM10 remain at levels harmful to human
health, while ambient concentrations of nitrogen
oxides are gradually increasing, currently just above
the WHO guidelines.

Pollution Concentrations in Urban Ambient Air in GMS Countries
and Cities
Country
Cambodia, Phnom Penh
PRC
Guangxi
Yunnan
Lao, PDR
Myanmar
Yangon
Mandalay
Thailand, Bangkok
Viet Nam

Carbon Monoxide
(parts per million)
9.11 (2009)

Sulfur Dioxide
(microgram per cubic
meter)
—

—
—
—
—
—
—
1.5 (2009)
—

0.031(2010)
—
—
—
0.745 (2008)
1.100 (2008)
5 (2009)
—

Lead (microgram per
cubic meter)
—

Suspended Particulate
Matter (microgram per
cubic meter)
—

Small particulate matter
(PM10), country level
(microgram per
cubic meter)
37.00 (2009)

—
—
—
—
—
—
0.03 (2009)
—

—
—
—
—
150.19 (2008)
353.17 (2008)
82.50 (2009)
—

—
59.00 (2010)
45.00 (2009)
41.00 (2009)
—
—
53.00 (2009)
50.00 (2009)

- = not available, GMS = Greater Mekong Subregion, Lao PDR = Lao People’s Democratic Republic, PRC = People’s Republic of China.
Source: Cambodia Ministry of Environment. 2009. Annual Report. Phnom Penh; Guangxi Environmental Protection Department. 2011. Report on the State of Environmental Protection
in Guangxi 2010. Nanning; Myanmar National Commission for Environmental Affairs; Thailand Ministry of Science; World Bank. http://data.worldbank.org/indicator; Yunnan Provincial
Environmental Protection Department. 2011. 2010 Report of Environment State of Yunnan Province. http://en.7c.gov.cn/uploads/2010EnvrionmentState-final.pdf
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Transport

O

ver the past 15 years, transport
infrastructure in the countries of the
Greater Mekong Subregion (GMS)
has improved connections between
them, strengthened their ability to compete in the
face of globalization, and promoted a sense of
community among them. Borders were opened to
increase trade among the countries and this has
spurred their development, providing employment
opportunities and, hence, contributing to
reduction of poverty. Investments in priority
infrastructure sectors, such as transport, energy,
telecommunications, and tourism, focus on the
same geographic space to maximize development
impact and minimize costs. For this reason,
economic corridors were developed in selected
transport routes in the subregion.

Upper:%XV\URDGWR.XQPLQJ
5DLOZD\6WDWLRQ<XQQDQ35&Lower:
7UDQVSRUWLQJEDVNHWVWRPDUNHW1JD
Nam, Viet Nam.

Economic Corridors

A

n economic corridor is a geographically
defined area in which infrastructure
development, such as subregional roads,
is linked directly to production, trade,
and investment potential of the area. The
aim is to start and accelerate economic
activities throughout the corridor and
its surrounding areas. Among the key
elements of an economic corridor are the
links, the transport corridors; the “nodes”

or economic growth areas along the corridor
route; “software,” such as policies, programs,
institutional arrangements, and multicountry
agreements; and regionally integrated
commercial infrastructure. In 1998, three main
corridors were identified: North–South, East–
West, and Southern. These corridors have now
been extended to nine. They will play a major
role in integrating the subregion.
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The main achievements in the sector have
been the emergence of transport corridors
linking the subregion from north to south and
from east to west. Notable roads and highways
projects include the Phnom Penh–Ho Chi Minh
City Highway, the East–West Corridor Project,
the Northern Economic Corridor (Boten–
Houayxay), the Yunnan Expressway (Chuxiong–
Dai) and Southern and Western Yunnan Roads
Development, the Guangxi Roads Development
Project, the Siem Reap airport, and the Dali–
Lijiang railway project in Yunnan. In addition
to Siem Reap, airports have been upgraded at
Mandalay, Vientiane, Ha Noi, and Phnom Penh.
These improved airports, air safety, and more
open skies have stimulated business and tourism
travel, encouraged investment, and generated
new employment opportunities, even in remote
areas of the subregion.
Waterways, which include large marine shipping
ports in some countries as well as extensive inland
rivers and canals, remain important in the subregion.
Recent transport projects include upgrading inland
water navigation systems and seaports.
Also, there have been many in-country transport
initiatives that bear importantly on linking
the subregion. This combination of transport
initiatives has cut transport costs, reduced travel
times, and created an effective and efficient trade
link in Southeast Asia.
In 2003, the six GMS countries signed the GMS
Cross-Border Transport Agreement (CBTA).
The CBTA provides a basic framework, such
as customs inspection, traffic rights, and
infrastructure standards, for improving crossborder movement of goods and people.

Moving People and Goods
In terms of passengers carried, the road networks
across the GMS countries are by far the most
important mode of transport. The subregion’s
extensive inland waterways are next overall, but
mostly due to ferry boat operations across rivers in
Viet Nam. Railways are a close third and important
in five of the seven economies. The picture is a
little different in terms of freight. Roads again carry
the major share of goods around the subregion,
but inland waterways are also seen to be very
important, while railways have a very minor share
and aircraft, understandably, have a negligible role
in freight transport.

Upper: Bus plying highway Route 48,
Cardamom Mountains, Koh Kong,
Cambodia. Lower: Constructing
highway tunnels to avoid destruction of
forest in Xishuangbanna, Yunnan, PRC.

In the following section are outlines of the
four transport modes in the GMS countries.
Further details are contained in the Information
Resources section.
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GMS Passenger Transport (million passengers)
Item
Road
Railways
Inland Waterways
Air Transport

Cambodia
—
<0.1 (2008)
—
0.3 (2010)

Guangxi, PRC
722 (2010)
31.6 (2010)
3.9 (2010)
12.0 (2010)

Yunnan, PRC
362 (2010)
27.1 (2010)
7.3 (2010)
7.5 (2010)

Lao PDR
45 (2010)
—
1.8 (2009)
0.6 (2010)

Myanmar
38 (2009)
71.6 (2009)
27.1 (2009)
0.4 (2010)

Thailand
427 (2009)
47.9 (2009)
—
20.3 (2010)

Viet Nam
2,011 (2010)
11.6 (2010)
157.5 (2010)
14.1 (2010)

- =not available, GMS = Greater Mekong Subregion, Lao PDR = Lao People’s Democratic Republic, PRC = People’s Republic of China.
Source: Guangxi Bureau of Statistics. 2011. Guangxi Statistical Yearbook 2011. Beijing; Lao PDR National Statistics Center; Myanmar Central Statistical Organization (CSO). 2011.
Selected Monthly Economic Indicators. Nay Pyi Taw; and CSO. 2010. Statistical Yearbook 2009. Nay Pyi Taw; Thailand Ministry of Transport; Viet Nam Ministry of Planning and
Investment, General Statistics Office. 2011. Statistical Yearbook of Viet Nam 2010. Ha Noi; Yunnan Bureau of Statistics. 2011. Yunnan Statistical Yearbook 2011. Beijing.

GMS Freight Transport (thousand ton)
Item
Road
Railways
Inland Waterways
Air Transport

Cambodia
—
151 (2009)
1,198 (2009)
—

Guangxi, PRC
935,520 (2010)
70,520 (2010)
128,320 (2010)
94.9 (2010)

Yunnan, PRC
456,650 (2010)
62,680 (2010)
4,020 (2010)
87.4 (2010)

Lao PDR
4,730 (2010)
—
961 (2009)
—

Myanmar
2,411 (2009)
3,327 (2009)
4,685 (2009)
0.5 (2009)

Thailand
423,677 (2009)
11,517 (2009)
—
—

Viet Nam
585,024 (2010)
7,980 (2010)
144,325 (2010)
139 (2009)

- =not available, GMS = Greater Mekong Subregion, Lao PDR = Lao People’s Democratic Republic, PRC = People’s Republic of China.
Source: Guangxi Bureau of Statistics. 2011. Guangxi Statistical Yearbook 2011. Beijing; Lao PDR National Statistics Center; Myanmar Central Statistical Organization (CSO). 2011. Selected
Monthly Economic Indicators. Nay Pyi Taw; and CSO. 2010. Statistical Yearbook 2009. Nay Pyi Taw; Thailand Ministry of Transport; Viet Nam Ministry of Planning and Investment, General
Statistics Office. 2011. Statistical Yearbook of Viet Nam 2010. Ha Noi; Yunnan Bureau of Statistics. 2011. Yunnan Statistical Yearbook 2011. Beijing.

Upper: Savannakhet - Mukdahan border
crossing between Thailand and the Lao
PDR. Lower: Lao Bao border crossing
between Lao PDR and Viet Nam.
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Left: Road traffic in Bangkok, Thailand.
Upper right: Trucks are the main form
of long-distance transport of goods
in Viet Nam. Lower right: Low-cost
motorcycles are a popular form of
transport in Mandalay, Myanmar.

Roads
Road transport infrastructure in the GMS is in
various stages of development. While standard
indicators, such as road density and proportion of
paved roads, are good measures of the maturity
of a country’s road network, they are also largely
a function of the geography and demography
of a country. Thailand’s proportion of paved
roads is much higher than elsewhere in
the subregion, thus putting the country ahead in
terms of road development. The Lao PDR
has fewer paved roads, but this is principally
due to its sparsely populated land.

The total road network in Cambodia, 44,919
kilometers, consists mainly of rural roads
(33,005 kilometers), as well as 5,487 kilometers
of national roads and 6,427 kilometers of
provincial roads. Almost all national roads
are now surfaced and about 10% of all roads
are paved. However, the extensive rural road
network continues to deteriorate because
of the steady growth in traffic, inadequate
maintenance funding, lack of capacity of
maintenance institutions and private contractors,
and design and construction deficiencies.
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Rush hour traffic in Ho Chi Minh City, Viet Nam.
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Traffic congestion in Bangkok,
Thailand.

Road Accidents become
Cambodia’s No.1 Killer

C

ambodia has one of the highest
incidences of road accidents in the
world. In 2010, 1,816 people were killed on
Cambodia’s roads, and 70% of the deaths
were caused by motorcycle accidents.
Deteriorating road safety is a major concern,
especially with the rise in traffic. Most
accidents occur due to speeding, traffic
violations, and driving under the influence
of alcohol. Increased traffic speeds, resulting
from improved paved road surfaces, poses
tremendous safety risks.
Guangxi Zhuang Autonomous Region serves
as an important passage linking southwestern
People’s Republic of China (PRC) with
Association of Southeast Asian Nations (ASEAN)
countries. The road network is about 101,782
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kilometers long, including 2,574 kilometers of
expressways. The network has been growing at
more than 7% annually over the past decade
and all prefectures in Guangxi are accessible
by second grade roads or higher. Yunnan
Province has some 209,231 kilometers of roads
(2010), with an annual growth rate of 9.66%
from 2000 to 2010. Major road infrastructure
projects are underway in Yunnan to facilitate
trade with its GMS neighbors and ASEAN,
including a highway linking Kunming with
Singapore. The highway network also connects
with the network of neighboring provinces.
The Lao PDR depends heavily on road transport
for trade links both externally and internally. The
road network grew from 25,090 kilometers in
2000 to 39,585 kilometers in 2011. Due to its
relatively sparse population, the road network
density is low. Most roads remain in very poor
condition and are often impassable during the
wet season. Less than 15% of the total road
network is paved. Meanwhile, demand has
been increasing over the years at an annual

rate of 5%–8% for goods and 8%–10% for
passengers, in line with rising economic growth.
In Myanmar, most roads have been constructed
north to south along the geographic orientation
of the mountain ranges and rivers. The network
includes 11 roads totaling 3,946 kilometers
designed as the Union Highway. Currently,
east to west highways are being added to the
existing north to south vertical highways. In
all, 35 east-west highways totaling 15,208
kilometers and 45 north-south highways of
9,160 kilometers are designated under a Union
Highways proclamation. Included are highways
under regional cooperation agreements—
ASEAN Highways, Asian Highways, GMS
economic corridor highways, and an IndiaMyanmar-Thailand Trilateral Highway.
Thailand has the most developed transport
network, with 108,004 kilometers (2009) of
national roads, of which 92% were paved. All
of the country’s provinces are interlinked with a
good interregional and interprovincial transport

network, and services are mostly available even
for isolated and remote rural areas. The direction,
composition, and volume of traffic flows reflect
the geographical distribution of economic
activities. Freight traffic is concentrated
mostly in the corridor along an axis radiating
from Bangkok to the south and northeast.

Motorcycles are a favorite
transportation mode for all kinds of
goods, Ha Noi, Viet Nam.

The total length of the road system in Viet Nam
is about 287,698 kilometers, of which 15,065
kilometers are national roads; 36,225 kilometers
are provincial roads; and the remainder are
district, commune, and village roads. About
half the total length is paved. The transport
sector has contributed to the rapid economic
growth of Viet Nam over the past decade. It has
helped reduce poverty through improved links
to markets, education, and health facilities, and
indirectly through its contribution to growth.
Most GMS countries appear to have focused
on new road construction, without full funding
for subsequent maintenance requirements.
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Rehabilitated passenger train,
Cambodia.

Railways
The railways in the GMS countries have developed
independently over the course of a century. Each
national railway has developed into a unique
system with its own standards, line widths, and
procedures. Some national railways are undergoing
modernization with a view to subregional
institutional and operational integration; many of
the transboundary agreements that are required
are common for all transport modes and have
already been established under the GMS CrossBorder Transport Agreement. Adapting these
agreements to railway traffic will give impetus to
integrating railway traffic in the GMS. The national
railways of the PRC, Thailand, and Viet Nam
already operate international connections, which
provide a useful starting point for establishing
international connections within the GMS.
In addition, the GMS railways will need to be
systematically designed by incorporating other
supporting modes of transport, such as roads and
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waterways together with main gateways for each
route. This would enable multimodal transport
management to be put into practice, creating the
most efficient and seamless connections. Major
centers in the GMS are well connected by road and
air, and some by inland waterways, but to date,
only the PRC and Viet Nam are connected by rail.
In 2010, all six of the GMS countries had
approved plans to establish a transnational
rail link to improve transportation networks
between neighboring nations. At present, the
most viable route of four routes being considered
to connect most of the countries would see a
rail line stretch from Bangkok to Phnom Penh,
then on to Ho Chi Minh City and Ha Noi,
extending up to Nanning and Kunming in the
PRC. The link would use existing tracks where
possible as well as several lines currently under
construction. Preliminary expectations are that
the completed route will be open by 2020
and carry an estimated 3.2 million passengers
and 23 million tons of freight by 2025.

Railway Network, Present and Projected, of the
Greater Mekong Subregion

Cambodia’s rail network is currently being
reconstructed after decades of neglect and damage
from war, as part of the Trans-Asian Railway project
with modern trains replacing the current openaccess system of “bamboo trains”—homemade
bamboo mats powered by go-kart or water pump
engines. Cambodia privatized its railways in 2009.
Two rail lines exist, both originating in Phnom Penh
and totaling about 650 kilometers. The railway
rehabilitation project is a vital component of the
GMS’s Southern Economic Corridor that links
Thailand, Cambodia, and Viet Nam. It is also a
key component of ASEAN’s Singapore to Kunming
Rail Link Project, of which the line from Cambodia
to Viet Nam represents the largest missing link.
The PRC has started an $11.8 billion program to
expand railway connections between Kunming
and Nanning, and new lines, including one to the
Viet Nam border and another to the Myanmar
border, are under way. A line to connect to the
Lao PDR is under consideration. The railway
network in Guangxi is now 3,205 kilometers

long, connecting three major coastal harbors
as well as neighboring provinces, including
Guangdong, Hunan, Guizhou, and Yunnan, and
linking to the Viet Nam railway network and
the ASEAN project. Several trunk lines meet in
Nanning and join the line to Viet Nam—Yue
Gui railway (Guangdong to Guangxi), Xiang Gui
(Hunan to Guangxi), Zhi Liu railway (Henan to
Guangxi), Qian Gui railway (Guizhou to Guangxi)
and Nan Kun railway (Nanning to Kunming).
Yunnan has a rail network of 2,155 kilometers
(2010). Links are under construction to neighboring
countries in Southeast Asia. From Yuxi, the YuxiMengzi railway link, under construction since
2005, and the Mengzi-Hekou railway link, under
construction since 2008, will form a standard
gauge railway connection with Viet Nam. The
Dali-Ruili railway link, under construction
since May 2011, will bring rail service to the
border with Myanmar. Also under planning
is a rail line from Yuxi to Mohan, transversing
Xishuangbanna Prefecture, on the border with
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kilometers in 2008. Most lines run north-south
with branch lines to the east and west. The
condition of the network is generally poor.
Most lines are not passable during the monsoon
season. The speeds of freight trains are heavily
restricted on all existing links as a consequence
of poor track and bridge conditions. Myanmar
Railways is currently undertaking an ambitious
expansion program that will add another
3,645 kilometers to its network, including
extensions to Myeik in the south, Kyaingtong
in the east, and Sittwe in the west.
The State Railway of Thailand rail network
is 4,429 kilometers long. Recently, 1,539
kilometers have been upgraded, allowing
increased axle loads and speed. Plans are
being considered for extending the length
of double tracking, developing high-speed
train lines, and constructing new lines, some
of which could link to the Lao PDR and
onward to Viet Nam. The Government also
plans to implement policy measures aimed
at encouraging a shift from road to rail.
Upper: Skytrain, the mass transit system
in Bangkok, Thailand. Lower: New and
rehabilitated cargo wagons, Cambodia.

Lao PDR. This line will be extended further
south to Thailand, Malaysia, and Singapore.
Other than a 3.5 kilometer rail link across
the Mekong River between Thanaleng in Lao
PDR and Nongkhai in Thailand, the railway
subsector in the Lao PDR has not been
developed, restricting the transport of bulk
and heavy freight. This has contributed to slow
growth of large industries in rural areas.
Myanmar Railways steadily increased the
reach of its network in the last two decades,
from nearly 3,200 kilometers in 1988 to 5,211
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The Viet Nam railway network is 2,600
kilometers long and was mainly constructed
in the early part of the 20th century. It links
the main population, cultural, agricultural,
and industrial centers in Viet Nam and
connects with Guangxi’s railway network
at Lang Son in northeastern Viet Nam and
with Yunnan at Lao Cai in the northwest. The
railway in Viet Nam is a strategic link in the
GMS Transport Sector Strategy to connect
Cambodia, Thailand, and Viet Nam with the
southern PRC. As mentioned, it is part of the
ASEAN Singapore to Kunming rail project.

Waterways
River basins are the backbones of social and
economic development. Inland waterway transport
contributes to sustainable development because
it is safe, efficient, reliable, and environmentally
friendly. The region’s inland waterways play a special
role in the economic development of remote rural
areas and in the welfare of their inhabitants, who
are usually among the lowest of low-income groups
in the region. In the absence of inland waterway
transport, many remote underprivileged communities
would be inaccessible or too costly to service.
Growing freight demand points to the need
to increase the capacity and quality of inland
waterway transport. Cooperation between river
basins and exchange of experiences create
mutual benefit and there is scope for both public
and private parties to increase cooperation and
further develop the inland navigation system.
Deep Sea Ports
Ports for international trade are particularly
important in several GMS countries. Cambodia
has two major ports, Phnom Penh Port and
Sihanoukville Port, also known as Kampong
Som, and five minor ones. Guangxi has three
harbors, in Fangcheng, Qinzhou, and Beihai,
respectively, that have an annual throughput
capacity of more than 20 million tons.

90% of the country’s exports and virtually
all imports. The Government has started to
construct the Kyaukphyu deep sea port and
Dawei-Nyaw Byin international deep sea port,
which will give access to huge volumes of
cargo handling toward various destinations in
Europe, ASEAN, and South Asian countries.

Myanmar, with its extensive coastline of 2,832
kilometers, has nine ports connecting the
Bay of Bengal. Of these, four ports—Yangon,
Sittwe, Pathein, and Mawlamyine—are suitable
for international maritime transport. Yangon
Port is the premier port and handles about

Thailand’s largest and one of Asia’s leading
deep sea ports is located at Laem Chabang, on
the east side of the Gulf of Thailand. Second
in importance is Bangkok and there are minor
ports along the southwestern isthmus, both
in the gulf and facing the Andaman Sea.

Upper: Saigon River Port, Ho Chi Minh
City, Viet Nam. Lower: Loading Chinese
boats at Chiang Saen, Thailand.
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Upper left: Yangon River port,
Myamnmar. Lower left: Boat
transportation, Tonle Sap, Cambodia.
Right: Chao Phraya River transport,
Bangkok, Thailand.

Inland waterways
Cambodia has extensive inland waterways
totaling 3,700 kilometers in length, including
the Mekong and Sab rivers, and Tonle Sap,
that are important for domestic trade as well
as transporting passengers. They are linked
via the Mekong River to the major port at
Phnom Penh. In 2009, Cambodia and Viet
Nam signed an agreement that will allow
freedom of navigation on Mekong waterways
between the two countries and increase
access to the river system for foreign vessels.

has six major water systems consisting of the
Jinsha (Golden Sand), Lancang (Mekong),
Yuan, Nanpang, Nu, and Ayeyarwady rivers,
as well as some 30 lakes of various sizes. A
total of 8,000 kilometers of waterways can
be used for river transport. Along the Jinsha
River and the Lancang River, the length of
intra-province waterways is about 1,500
kilometers. Major ports include Shuifu, Suijiang,
Jinghong, Simao, and Dali. However, the
PRC is constructing a series of dams on the
Mekong River that will reduce the length of
continuous navigable waterways considerably.

Guangxi has nearly 6,000 kilometers of inland
waterways, including the Xijiang or “golden”
waterway complex that connects GuiGang,
Nanning, Baise City, Guangdong Province,
and Hong Kong, China. At present, Yunnan

Over 2,000 kilometers of the Mekong River
and its tributaries are located in the Lao PDR.
During the dry season, the navigable length is
reduced to 1,300 kilometers. The river forms
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the border with Myanmar and with Thailand.
Twenty-one river port facilities, constructed
by the Government, have typically been
employed for domestic trade only. However,
trade on the river has been increasing in
recent years, especially cross-border trade
with the PRC, Myanmar, and Thailand.

is reduced by a further 12% in the dry season.
Most activity is in four river systems: Chao Phraya,
Pasak, Tha Chin, and Mae Klong, which provide
transport routes between the agriculturally rich
regions and Bangkok. Important ports for crossborder trade are Chiang Saen for trade with the
southern PRC and Chiang Khong for the Lao PDR.

Myanmar is well endowed with natural river
resources, including about 12,800 kilometers
of navigable waterways, a quarter of which
are commercially navigable, mainly along the
Ayeyarwady, Chindwin, Thanlwin, and Sittaung
rivers. There are two ports for international traffic
on the Mekong—Wan Seng and Wan Pong.

Viet Nam has over 2,360 rivers (longer than 10
kilometers) and channels with total length of 40,116
kilometers, including lakes and reservoirs, creating
an inland waterway system. There are nine main
river systems in the country—four in the north
(Bang Giang-Ky Cung, Red River, Thai Binh, and Ma
rivers), three in the Central Region (Lam, Thu Bon,
and Ba rivers), and two in the south (Dong Nai and
Mekong rivers, which are linked through channels
and ditches creating a waterway transport network).

Thailand has 6,000 kilometers of waterways but
only 30% are commercially navigable and this

Satellite image showing Mekong River
rapids at Si Phan Don, Lao PDR. Despite
the difficulties, making the Mekong
RIver navigable will be a millennium
project for the GMS countries.
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Air Transport
Cambodia has 10 airports, the main ones being
Phnom Penh International Airport (Pochentong
Airport) and Siem Reap Airport, the gateway to
Angkor Wat, which also serves international flights.
There are six civilian airports in Guangxi, namely
Nanning, Guilin, Beihai, Liuzhou, Wuzhou, and
Baise. Guilin, the largest, and Nanning Wuxu
International Airport are international airports. In
2010, 5.63 million passengers used the Nanning
airport alone. In Yunnan, there are 18 airports.
Among them, Kunming Wujiaba International
airport had been a major gateway to the PRC for
many Southeast Asian countries. In 2010, the

airport handled 20 million passengers, making
it the 6th busiest airport in mainland PRC. Also,
several provincial and 2 international routes
originate from Xishuangbanna International
Airport, 4 kilometers from Jinghong City. The
Kunming Changshui International Airport replaced
Wujiaba airport in June 2012, becoming the
fourth largest in the PRC and fifth in the world
in terms of area. The new airport is expected
to handle 38 million passengers annually.

Ho Chi Minh City airport, Viet Nam.

Wattay Airport at Vientiane and two regional
airports at Luangprabang and Pakse, respectively,
cover international traffic and associated services
in the Lao PDR. Wattay is capable of assisting
the largest jets, and Luangprabang and
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Suvarnabhumi airport terminal,
Bangkok,the main gateway to the
Greater Mekong Subregion.

Pakse can handle regional jets and turbo prop
aircraft. Another significant provincial airport is
Savannakhet. There are also 10 minor airports
in provincial capitals and 39 other airstrips.
Myanmar has 70 airports but only 12 have
runways suitable for commercial aircraft.
The latest and largest is at the new national
capital, Nay Pyi Taw, opened in December
2011. Two other airports, Yangon International
and Mandalay International, are the major
airports at present. Yangon airport can
handle 2.7 million passengers per year.
Thailand has six main international airports:
Suvarnabhumi, Don Muang, Chiang Mai, Mae Fah
Luang, Hat Yai, and Phuket, and more than 100
airports serving domestic flights. Suvarnabhumi
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Airport also known as Bangkok International Airport,
serves as the regional gateway and connecting
point for various foreign carriers. It is the sixth
busiest airport in Asia and the busiest in the country,
handling 47.9 million passengers in 2011, and is
also a major air cargo hub with a total of 96 airlines.
In view of Viet Nam’s geography, air transport
growth is considered to be a prerequisite of national
economic growth. In recent years, the sector has
grown rapidly with 21 million inbound passengers
and 10.7 million outbound in 2010. Viet Nam
currently has 21 commercial airports, including nine
international airports (Can Tho, Da Nang, Noi bai,
Tan Son Nhat, Cam Ranh, Phu Quoc, Lien Khuong,
Chu Lai, and Phu Bai) and 12 local airports. Of
these, only Noi Bai (Ha Noi) and Tan Son Nhat (Ho
Chi Minh City) operate frequent international flights.

Tourism

T

he Greater Mekong Subregion (GMS) is
characterized by an abundance of natural
and cultural tourism assets, with the iconic
Mekong River at its core. Its mountains,
valleys, and coastal regions contain lush tropical
monsoon forests, pristine sea beaches, globally
important wildlife, and some of the earliest known
human settlements in Southeast Asia. Ancient
and diverse cultural heritage, including Buddhist
traditions, religious and vernacular architecture,
music, literature, and indigenous knowledge,
enriches the subregion and adds to the appeal of its
striking rural landscapes and vibrant urban centers.
Tourism can contribute greatly to inclusive
economic growth and sustainable development
and has been promoted in the GMS Economic
Cooperation Program since it was founded
in 1992. The GMS Tourism Sector Strategy
includes ways to help achieve the Millennium
Development Goals on poverty alleviation,
gender equality and empowerment of women,
and environmental sustainability. Priority
programs during 2011 to 2015 aim to train more
people to participate in and manage tourismrelated activities, improve tourism access
infrastructure and services that benefit the poor,
safeguard the environment, and boost subregional
marketing and product development.

fastest growing tourist destinations. This impressive
growth is underpinned by a highly competitive
cost structure, diverse mix of attractions, rapidly
improving subregional connectivity, liberalization
of immigration policies, and increasing affluence
among the GMS population of more than 330
million people. Although Thailand’s share of total
arrivals declined from 61% in 2004 to about 50%
in 2011, it receives more international tourists than
any destination in the GMS.

The GMS saw international tourist arrivals more
than double from 17.9 million in 2002 to nearly
38 million in 2011, placing it among the world’s

Tourism is among the most labor intensive of
the non-agricultural sectors, and one of the few
pathways that unskilled and semi-skilled workers

Upper: Hҥ/RQJ%D\WKH81(6&2
:RUOG+HULWDJH6LWHDQGDPDMRUWRXULVW
attraction in Viet Nam. Lower: Asian
(OHSKDQWV(FRWRXULVPLVJURZLQJLQ
SRSXODULW\LQWKHVXEUHJLRQ

Tourism

227

228 Greater Mekong Subregion Atlas of the Environment

GMS International Tourist Arrivals 2002 – 2011
Country

2002

2004

Cambodia

786,524

987,359

2006

2008

2010

2011

AAGR (%)
2002-2011

1,591,350

2,001,434

2,508,289

2,881,862

13.9

PRC
Guangxi

1,363,400

1,175,800

1,707,729

1,620,466

1,996,452

3,027,900

8.3

Yunnana

1,303,550

1,100,994

1,810,017

2,502,170

3,291,532

3,953,800

11.7

Lao PDR

735,662

894,806

1,215,106

1,736,787

2,513,028

2,723,564

14.0

Myanmar

217,212

241,938

263,514

193,319

310,688

Thailand

10,872,976

11,737,413

13,838,488

14,584,220

15,936,400

Viet Nam
Total

816,369b
19,098,323

14.2
5.8

2,627,988

2,927,876

3,583,486

4,207,895

5,049,855

6,014,032

8.6

17,907,312

19,066,186

24,009,690

26,846,291

31,606,244

38,515,850

8.0

AAGR = average annual growth rate, Lao PDR = Lao People’s Democratic Republic, PRC = People’s Republic of China.
= Figures include visitors from Macau and Hong Kong, China. b = Including day-trips.
Source: GMS national tourism organizations; Mekong Tourism Coordinating Office estimates; Pacific Asia Travel Association; Yunnan Bureau of Statistics. Yunnan Statistical Yearbooks
2003, 2005, 2007, 2009, and 2011 and Yunnan Provincial Tourism Administration. 2011. Yunnan Tourism Statistical Report of 2011. Kunming.
a

GMS Tourism – Key Indicators
2009 Receipts (million $)

Cambodia

Lao PDR

Myanmar

Thailand

Viet Nam

1561.0

267.7

196.0

15,358.0

4,227.00

Change in international arrivals 2010/2011 (%)

14.8

8.3

162.7

19.8

19.0

Travel and tourism economy as share of GDP a

18.3

11.4

5.6

13.8

12.3

Share of GDP forecasted in 2020 (%)

15.3

10.4

6.1

17.7

13.0

a

302,578

51,754

37,992

2,976,934

819,345

Women’s share of tourism employment (%) c

54

50

—

65

70

Share of total GMS international arrivals (%)

7.5

7.1

2.1

50.3

15.8

Employment (2009)b
d

Upper: Li River cruise against the scenic
backdrop of karst landscape, Guangxi,
PRC. Lower: Part of the Grand Palace,
Bangkok, Thailand.

GDP = gross domestic product, GMS = Greater Mekong Subregion, Lao PDR = Lao People’s Democratic Republic, - = not available.
Source: GMS national tourism organizations; aWorld Tourism and Travel Council; bGreater Mekong Subregion Tourism Sector Strategy Draft Final Report, 2005, suggests one job per
$5,159 expenditure in 2009 dollars. cADB. (2009), Gender Related Impacts of the Global Economic Slowdown in the Greater Mekong Subregion: Emerging Trends and Issues. Manila.
d
Including Guangxi and Yunnan, PRC, which accounted for 8.8% and 6.3% of 2009 arrivals, respectively.
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Above left: Ko Phi Phi island, a major
island beach attraction of southern
Thailand. Above right: Some of the
4,400 temples of Bagan, Myanmar.
Built in the 11th to 13th centuries, they
rival the temples of Angkor, Cambodia,
in splendor.

can follow to enter the service economy. Its
ability to create employment in the informal
sector has long been recognized as a key
opportunity for job creation and poverty
reduction in developing countries.
According to the World Travel and Tourism
Council (WTTC), in 2010 the Mekong countries
of Cambodia, the Lao People’s Democratic
Republic (Lao PDR), Myanmar, Thailand, and
Viet Nam generated $22.1 billion in economic
output from travel and tour operations, shopping,
entertainment, transportation, and various other
tourism-related service occupations and productive
sectors. The WTTC forecasts that the combined
tourism economy of these countries will be worth
$56.95 billion in 2020 and represent a significant
proportion of each country’s GDP.

Women represent at least half of the subregion’s
tourism industry workers and hold 65% or
more of tourism-related jobs in Thailand and
Viet Nam. Most women are employed in lowerskilled jobs paying lower wages. Men tend
to secure a higher proportion of managerial
positions in government and private sector
tourism enterprises. In Thailand, 66% of hotel
and restaurant workers are women; virtually all
housekeepers in the Lao PDR’s accommodation
subsector are women. Notwithstanding lower
wages and gender-biased pay rates that favor
males, remittances from low and semi-skilled
tourism workers are an important source of
supplementary income for rural households. For
example, remittences from hotel workers in Siem
Reap and Phnom Penh, Cambodia amount to
over $1.2 million per month.

Domestic tourism is also an important contributor to
the more developed GMS economies. An estimated
87 million domestic tourists spent $12.3 billion
in Thailand during 2009, and Yunnan Province of
the People’s Republic of China (PRC) counted 120
million domestic visitors the same year. Thailand and
the PRC minimize tourism-related imports to less than
4% of gross receipts due to strong linkages between
the tourism sector and other productive sectors, such
as manufacturing and agriculture. In contrast, such
imports in the Lao PDR, Cambodia, and Myanmar
amount to 20%–40% of tourism receipts.

About 65% of GMS international arrivals
originate in Asia, led by Thailand, Malaysia,
Republic of Korea, Japan, and the PRC. Longhaul source markets from Europe account
for 21% of international visitors, followed by
the Americas and Oceania at 6% and 5%,
respectively. Average length of stay for long-haul
visitors is 8 days and average spending varies
widely by country, ranging from $60 to $170 per
day. Intraregional tourists tend to vacation for
shorter periods and spend less per trip than longhaul visitors.
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Must-See Tourist Attractions

E

ach GMS country has several must-see
attractions that draw millions of visitors each
year. Topping most travelers’ list in Cambodia
is Angkor, epicenter of the Khmer Empire
from the 9th to 13th centuries. This ancient
landscape is exceptional for its cultural, historic
and archaeological values. For nature lovers,
Cambodia’s Peam Krasaob Wildlife Sanctuary offers
the subregion’s largest intact mangrove forest.
The Old Town of Lijiang in Yunnan is set in a
dramatic landscape where different cultural
traditions have evolved harmoniously. Parts of
the southern PRC, particularly Guilin in Guangxi
and Yunnan’s Shilin Stone Forest, are unrivalled
for their karst features. Hạ Long Bay, situated in
northeastern Viet Nam, is also a stunning karst
landscape, comprising more than 1,600 islands
and islets that harbor diverse marine life. For
caves, Phong Nha Khe Bang National Park in Viet
Nam has some of the largest, formation-rich,
and most easily accessible caverns in the world.
A popular destination in the Lao PDR is the
town of Luangprabang, famous for its unique,
well-preserved townscape set on the banks of
the Mekong River. Straddling the Mekong in the
southern Lao PDR is the Champasak cultural
landscape and Wat Phou Temple complex. More

than 1,000 years ago the ancient Khmer shaped
the land here to express the Hindu vision of the
relationship between nature and humanity.
Although it currently receives the lowest
number of international tourists, the Republic
of the Union of Myanmar is rich in attractions,
including the Shwedagon Pagoda in Yangon.
This magnificent 98-meter Buddhist shrine is
plated with over 30 tons of gold. Mandalay and
Bagan are acclaimed for their Buddhist temples
and fine crafts.
Bangkok, the capital of Thailand is the main
gateway to the GMS and has several attractions
that should not be missed. The first stop for
most visitors is the spectacular Grand Palace
and Temple of the Emerald Buddha. Across
the Chao Phraya River is the Temple of the
Dawn, famous for its Jataka murals that depict
the previous lives of Buddha and convey
lessons on moral conduct and good behavior.
Thailand’s second largest city and major tourist
destination is Chiang Mai. Here, visitors flock to
Wat Doi Suthep, a mountaintop temple 1,000
meters above sea level. South of Bangkok,
Thailand’s Andaman Sea beaches are the major
attraction. The Similan Islands National Park is
one of world’s top scuba diving destinations.

Upper: Forest canopy walk,
Xishuangbanna, Yunnan PRC. Lower:
A young tourist photographed with
two elephants in Yunnan, PRC. Next
page: Detail of the spectacular Bayon
Temple, Cambodia.
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Satellite images showing development from 1990 (left)
to 2010 (right) around Angkor, a complex of temples
built between the 9th and 15th century, one of the most
important archeological remains of the Khmer empire.
The site has been declared a UNESCO world heritage site
and now attracts millions of tourists annually, rapidly
transforming Siem Reap town and the surrounding area.
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While GMS tourism growth is predominately
based on leisure travel to the subregion’s cultural
and natural attractions, the gaming industry is also
expanding rapidly. There are currently at least 32
casinos in the border areas of the Lao PDR and
Cambodia, with most clients originating in the PRC
and Thailand where casino gambling is illegal.
Viet Nam is also actively pursuing development
of integrated casino-resort projects, including a $5
billion venture in Da Nang and a 9,000-room, $4.2
billion project on a pristine strip of the southern
coast in Ba Ria–Vung Tau.

Upper: Temples at the UNESCO
World Heritage Site, Luangprabang,
Lao PDR. Lower: Tea leaf drying in
Xishuangbanna, Yunnan, PRC, along the
“Tea Caravan Trail.”

The business of GMS tourism is predominantly
led by private enterprise, although many tour
companies and hotels in the PRC, Myanmar, and
Viet Nam have partial or total state ownership.
The International Finance Corporation reports that
Thailand is the easiest place in the subregion to
start a business, ranking it 18 out of 183 countries
evaluated. In comparison, Viet Nam ranked 78, and
Cambodia 147. The Lao PDR trailed its neighbors
with a ranking of 171. Despite these rankings,
Cambodia, Lao PDR, and Viet Nam added a total of
92,084 hotel rooms between 2006 and 2009.
In this context of highly favorable strengths and
opportunities—supportive tourism investment
policies, abundant private investment capital,
outstanding natural and cultural tourism
assets, improved subregional connectivity,
and increasing affluence in Asia—it is highly
likely that GMS tourism will continue to
expand in the coming decades if threats to
the industry can be managed. These include
environmental degradation at key tourist sites,
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Multicountry Tour Circuits

T

o help spread the benefits of tourism to
less developed areas, GMS countries have
prioritized the development of thematic multicountry tour circuits that span the region. Two
popular routes are the historically significant
Tea Caravan Trail that links attractions in the
mountains of Yunnan Province of the PRC, the
northwestern Lao PDR, and northern Thailand;
and the Mekong Discovery Trail, a network of
ecotourism adventures where visitors can get
a taste of local life along the Mekong River in
northeastern Cambodia and southern Lao PDR.

inadequate management and protection of
cultural resources, effects of climate change, and
communicable disease epidemics. To address
these threats requires significant investments
in infrastructure, human resources, and policy
dialogue between the GMS countries.

