
China’s growing role in the business and politics of
hydropower development in the Mekong Region

Carl Middleton is the Mekong Program Coordinator of International Rivers. He can be contacted at carl@internationalrivers.org

Chinese hydropower developers and financiers have figured prominentlyChinese hydropower developers and financiers have figured prominentlyChinese hydropower developers and financiers have figured prominentlyChinese hydropower developers and financiers have figured prominentlyChinese hydropower developers and financiers have figured prominently

in the renewed push for hydro development in the Mekong Region. Carlin the renewed push for hydro development in the Mekong Region. Carlin the renewed push for hydro development in the Mekong Region. Carlin the renewed push for hydro development in the Mekong Region. Carlin the renewed push for hydro development in the Mekong Region. Carl

Middleton introduces these new hydropower proponents, describes theMiddleton introduces these new hydropower proponents, describes theMiddleton introduces these new hydropower proponents, describes theMiddleton introduces these new hydropower proponents, describes theMiddleton introduces these new hydropower proponents, describes the

new regional context that has seen warming relations between Chinesenew regional context that has seen warming relations between Chinesenew regional context that has seen warming relations between Chinesenew regional context that has seen warming relations between Chinesenew regional context that has seen warming relations between Chinese

and the Mekong Region’s political and business elites, and discusses theand the Mekong Region’s political and business elites, and discusses theand the Mekong Region’s political and business elites, and discusses theand the Mekong Region’s political and business elites, and discusses theand the Mekong Region’s political and business elites, and discusses the

implications of China’s growing role.implications of China’s growing role.implications of China’s growing role.implications of China’s growing role.implications of China’s growing role.

C
hina’s rapid economic growth and rise as a global power over the past decade has been

accompanied by an increased projection of influence into the Mekong Region. Through a

combination of economic support, trade partnerships, and strategic diplomacy intended

to present China as a friendly neighbour seeking win-win collaboration, the Chinese

government has tightened relationships with Mekong governments and nurtured the

expansion of Chinese investments in the region – including in hydropower dams.

With demand for electricity increasing (particularly in Thailand and Vietnam), extensive

exploitation of hydropower resources remains high on the political agenda of all Mekong

governments. The rapidly expanding market for hydropower in the Mekong Region, strong

competition in China’s domestic hydropower sector, and government policies encouraging Chinese

companies to invest overseas have spurred Chinese hydropower developers to seek investment

opportunities in the region. About 65 large hydro dams have been or are being built, or are under

survey by over 20 different Chinese companies in Burma, Cambodia, Laos and Vietnam.

Focusing on hydropower, this article identifies the new strategic alliances that are being

built between Chinese and the Mekong Region’s political and business elites, and discusses the

implications of China’s revived interaction with the region.
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China, Southeast Asia, and AsianChina, Southeast Asia, and AsianChina, Southeast Asia, and AsianChina, Southeast Asia, and AsianChina, Southeast Asia, and Asian

regionalismregionalismregionalismregionalismregionalism

Strengthening economic integration between the

Mekong Region and China’s two geographically clos-

est provinces of Yunnan and Guangxi is a core ambition

of the Chinese government’s strategy towards the re-

gion. This is manifest in the Chinese government’s grow-

ing embrace of the Asian Development Bank (ADB) co-

ordinated Greater Mekong Subregion (GMS) programme,

demonstrated most recently by its high-profile presence

at the Third GMS Summit, held in Vientiane in March

2008. In the lead up to the Summit, a statement jointly

issued by China’s National Development and Reform

Commission, Ministry of Foreign Affairs and Ministry

of Finance proclaimed China’s commitment to work with

other Mekong countries to deepen GMS cooperation,

“so as to speed up infrastructure construction, push

forward facilitation and liberation of trade and invest-

ment, and try to realize regional interconnection in the

GMS.”1 To these ends, the Chinese delegation to the

GMS Summit offered funding for initiatives that advance

Chinese economic interests, such as the North-South

Economic corridor, supported calls to strengthen insti-

tutional frameworks for regional cooperation, and com-

mitted to a number of sector-level investments.

Beyond direct economic benefit for China’s land-

locked southwest, the Chinese government views the

GMS programme as a means to advance its regional lead-

ership aspirations through strengthening economic in-

terdependence.2 By building close trade relations, China

anticipates that its regional trade partners will also ben-

efit from China’s economic ascendancy, thus generating

a mutual interest in China’s continued growth.

The Chinese government has also increasingly en-

gaged with the Association of Southeast Asian Nations

(ASEAN), and pushed for the establishment of a China-

ASEAN Free Trade Agreement (FTA). Set to come into

force in 2010, the agreement will consolidate China’s

role as a key trade partner with ASEAN nations.3

By increasingly engaging in multilateral initiatives,

such as the GMS and through ASEAN, China’s govern-

ment has sought to allay the Mekong countries’ fears

of Chinese hegemony and promote regional stability

bounded by economic and political interdependence.

To ease the way, China has relaxed its claims – some-

what – on long standing regional territorial disputes,

for example, with Vietnam over the resource-rich Spratly

Islands (Nansha) in the South China Sea, although

these disputes remain potential flashpoints.

As well as publicly embracing multilateralism, China

has proactively sought to build strong bilateral rela-

tions through aid, trade, and investment with the re-

gion’s resource abundant countries of Burma, Cambo-

dia and Laos, which offer significant strategic economic

and security interests to China. All three countries have

been recipients of major aid packages, infra-

structure investments and, to varying extents,

military cooperation (mainly to strengthen do-

mestic security forces). They have welcomed

China’s policy of non-interference in its provi-

sion of aid, which is disassociated from human

rights and good governance conditionalities.

In the eyes of the leaders of these three coun-

tries, China provides an attractive alternative

source of funding to that offered by the West,

under which they need not cede decision-mak-

ing power, or bend to Western interests or de-

velopment practices.

Strengthening their political relationship

with China also offers benefits on the global

stage, as China has proved willing to block or

dilute international actions that would harm their

interests, as well as to counter-balance pressure from

the region’s more economically powerful countries, Thai-

land and Vietnam.

In public, at least, China expects little of the host

At the Third GMS Summit held in Vientiane in March 2008,
China committed to work with other Mekong countries to
deepen GMS cooperation. The six countries agreed to improve
infrastructure links by developing power interconnection,
telecommunication and transportation networks, and to
facilitate cross-border trade and investment.
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governments in return. Burma, Cambodia and Laos have

publicly announced their support for the “One China”

policy towards Taiwan, and recognise China’s interests,

mostly trade related, which China reciprocates, in princi-

ple, on an equal footing.

In addition to increased opportunity for trade and

investment, China reasons that stimulating economic

growth will reduce the risk of state failure and, therefore,

potential security threats at its borders in mainland

Southeast Asia. China is also especially interested in

countering US and Western influence on its doorstep,

an interest generally shared by Burma, Cambodia and

Laos. China also holds an interest in counter-balancing

the influence of other major Asian economic powers,

such as Japan and South Korea.

Despite the significant benefits of partnering with

China, the governments of Burma, Cambodia and Laos

are hesitant to completely depend upon China’s guardi-

anship, both for historical and practical reasons. To coun-

ter-balance the strong influence that China could exert if

it was the sole or dominant aid-provider and investor,

Burma, Cambodia and Laos have continued to court other

donors and powerful players. Cambodia and Laos con-

tinue to receive large volumes of development aid from

Western countries, and are also attracting a growing

number of regional investors, especially from Thailand

and Vietnam, as well as from Japan. Burma, barred from

development assistance from the West, has sought closer

links with Thailand and India.

China has also sought to strengthen economic and

trade ties with Thailand and Vietnam, leading to a growth

in the volume of bilateral trade and investment between

these countries. At the same time, Thailand and Vietnam

remain economic competitors to China for investments

and resource-access in Laos, Cambodia and Burma.

Such strengthening of economic and political rela-

tionships with Mekong countries are, of course, strate-

gic alliances that facilitate access to resources and open

up further opportunities for trade and the establishment

of new trade routes in and beyond the region (see Box:

Going out: Chinese resource investments in the Mekong

Region). China, for example, is keen to diversify its routes

for oil imports from the Middle East and Africa. Burma

provides a potential alternative route through overland

access to the Andaman Sea, while in December 2007

Chinese vessels began shipping oil up the Mekong River

from Thailand into southwest China.

The business of powering the MekongThe business of powering the MekongThe business of powering the MekongThe business of powering the MekongThe business of powering the Mekong

RegionRegionRegionRegionRegion

As economies in the Mekong Region continue to ex-

pand, demand for electricity is growing, although the

extent and means of meeting this growth is hotly con-

tested (see Forum, this issue). Thailand’s government

estimates that electricity demand in the country will ap-

proximately double by 2021. In Vietnam, the government

predicts that demand will quadruple by 2015. Burma, Cam-

bodia and Laos have more modest demand growth pre-

dictions, though all governments have committed to de-

veloping electricity infrastructure to support economic

growth and hydropower development features centrally

in these plans.

Thailand, which has already developed much of its

hydropower potential and faces stiff opposition to fur-

ther projects at home, plans to import at least 14,000

megawatts (MW) of electricity from Burma, Laos and

China’s Yunnan province over the next 15 years. Viet-

nam plans to develop almost all of its viable domestic

hydropower potential over the next 20 years, and to

import hydroelectricity from Cambodia, China and Laos.

Responding to this demand, the governments of Burma,

Cambodia and Laos are keen to develop their hydropower

potential for electricity export and domestic consump-

tion.

Asia’s economic revival after the 1997 financial cri-

sis has ushered a new generation of hydropower devel-

opers into the Mekong Region, mainly from China, Thai-

land, Vietnam and Malaysia. In a complex interplay of

political support, development aid and entrepreneurial

initiative, these new proponents are capitalising on the

opportunities presented by a renewed push for

hydropower development. Often backed by export credit

agencies and commercial financiers from their own coun-

tries, the new developers are able to move quickly, and

have picked up many projects that were abandoned by

Western corporations in the late 1990s.

China’s hydropower developers moveChina’s hydropower developers moveChina’s hydropower developers moveChina’s hydropower developers moveChina’s hydropower developers move

overseasoverseasoverseasoverseasoverseas

Major Chinese state-owned enterprises (SOE), such as

Sinohydro Corporation and China Southern Power Grid

Company (CSG), have figured prominently among the

new wave of hydropower developers, often backed by
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Unlike Chinese investments in hydropower, which are capitalising on opportunities presented by the region’s

current hydro boom, Chinese investments in other natural resources have largely been geared at securing

natural resources necessary to sustain China’s economic growth. Some examples of Chinese involvement in these

sectors are presented below.

RubberRubberRubberRubberRubber

China is the world’s largest consumer and importer of natural rubber. With

China’s main rubber growing provinces facing a shortage of available land,

numerous Chinese companies have expanded their activities into neighbouring

countries. The Chinese government has offered policy incentives and subsidies

for Chinese companies investing in rubber plantations in northern Burma and

Laos through the Opium Replacement Special Fund.

According to Shan Herald Agency for News (SHAN), around 240,000 hec-

tares (ha) of Wa-controlled territory in Burma’s Shan State has been planted with

rubber as part of the strategy to replace opium crops, with Nong Chang Company from Yunnan as a major investor.

Northern Laos has also witnessed a proliferation of rubber plantations over the last few years, stimulated by Chinese

demand and investment. Among the largest investors are Ruifeng, which signed a contract with the Luang Nam Tha

provincial military to develop 300,000 ha for rubber plantations, and Yunnan Rubber, which plans to develop about

166,000 ha of rubber plantations in four northern provinces of Laos, namely Luang Nam Tha, Bokeo, Xayabouri and

Oudomxai.

Timber and pulp and paperTimber and pulp and paperTimber and pulp and paperTimber and pulp and paperTimber and pulp and paper

After announcing a logging ban in 1998, China’s imports of timber, pulp and paper

increased rapidly, contributing to the expansion of logging and plantations in the Mekong

Region. China is Burma’s largest market for timber exports and Chinese companies

are engaged in widespread logging of forests in Burma, particularly in the northern

regions that border Yunnan province. Recognising the problem in 2007, the Chinese

government urged its logging companies to act responsibly overseas to avoid tarnish-

ing the country’s image.

Chinese government-guided “Policy Banks,” especially

the China Export-Import Bank (China Exim Bank).4

Sinohydro Corporation is China’s largest hydropower

construction company. It has been involved in the con-

struction of approximately 80 per cent of China’s large-

and medium-scale dams, including the Three Gorges dam

on the Yangtze River, and the Manwan, Dachaoshan

and Xiaowan dams on the Mekong (Lancang) River in

Yunnan province. According to the construction indus-

try magazine Engineering News Record, Sinohydro was

the world’s 68th largest construction contractor in 2006.

Within China, Sinohydro Corporation has an extremely

weak environmental and safety record; in 2004, 2005 and

2006 it was reprimanded by the Chinese government due

to construction and environmental accidents.

With projects in over 50 countries, Sinohydro has

the largest number of overseas dam projects of any Chi-

nese company. In the Mekong Region, Sinohydro’s sub-

sidiaries are studying or developing a number of contro-

versial projects, including the Hutgyi dam on the Salween

River in Burma, the Pak Lay dam on the Mekong main-

stream, the Nam Ou cascade in Laos, and the Kamchay

dam in Cambodia.

China Southern Power Grid Co., Ltd. (CSG) was

established in December 2002, when it separated from

the State Grid Corporation of China, the country’s

largest transmission operator. CSG’s core business

is managing China’s southern power grid network that

serves five southern provinces. CSG was ranked the

world’s 237th largest company in the 2007 global For-
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Partnering with Cambodian companies, Chinese companies have also been granted concessions to large

swathes of forest and land for pulp and paper plantations in Cambodia. For example, in 2004, in Mondulkiri province,

Cambodia’s Pheapimex partnered with China’s Wuzhishan to establish a 199,999 ha pine concession – almost 20

times the legal limit – with 10,000 ha approved immediately for trial and commercial planting. In 2000, Pheapimex

was awarded a 300,000 ha concession for eucalyptus plantations in Pursat and Kompong Chnanag provinces. The

contract for the concession was signed following an agreement with the China Farm Cooperation Group to invest in

the project, which was financed with a US$70 million loan from China Exim Bank, although local protests halted the

project. Since 2004, Pheapimex has partnered with Wuzhishan in an attempt to push forward the project.

Mining, oil and gasMining, oil and gasMining, oil and gasMining, oil and gasMining, oil and gas

Chinese investors are playing a significant role in the exploration and development of

mining and gas and oil operations in Mekong countries. In April 2008, the Vientiane

Times reported that there are 37 Chinese companies managing 57 mining projects in

Laos. The Chinese government has also provided technical and financial assistance in

improving and expanding geological mapping of mineral deposits in Laos.

One major Chinese-backed mining development in the works is a proposed

bauxite mine and alumina refinery in the Bolaven Plateau, southern Laos. According to

the project’s developers, it is one of the world’s largest undeveloped bauxite deposits. The project is a joint venture

between Australia’s Ord River Resources and a subsidiary of China Nonferrous Metals Mining Group (CNMC), a large

Chinese state-owed enterprise. CNMC is also involved in developing the Tagaun Taung nickel deposit in Burma, which

has been touted as “one of the greatest collaborative efforts in the history of Sino-Burmese mining.”

Oil and natural gas deposits in Burma have also attracted Chinese developers and financiers. According to a

briefing published by EarthRights in September 2007, “China currently has at least 17 onshore and offshore oil and

gas projects in Burma, with investment from at least seven companies, including the three major Chinese oil and gas

companies Sinopec, China National Petroleum Corporation (CNPC), and China National Offshore Oil Corporation

(CNOOC).” CNPC and Sinopec also plan to build an oil and gas pipeline, stretching 2,380 km from Burma’s Arakan

coast to southwest China.

Chinese companies are also competing with other foreign investors for the potentially rich oil and gas deposits

off the coast of Cambodia, with CNOOC and China Petrotech Holdings among the companies that have been granted

exploration rights. Like in Laos, Chinese mining companies have become increasingly involved in Cambodia, follow-

ing the discovery of several important deposits, including bauxite, copper, gold, iron ore and nickel.

tune 500 list. CSG is owned by the provincial Govern-

ment of Guangdong (38.4 per cent), China Life Insur-

ance (32 per cent), the State Grid Corporation (26.4 per

cent), and Hainan provincial government (3.2 per cent).

However, this state-dominated ownership structure

may soon change, with CSG announcing in April 2008

that it had initiated a domestic Initial Public Offering

process.

CSG has been appointed by China’s State Council to

be executor of the GMS power cooperation programme

on behalf of the Chinese government. In this role, at

regional GMS energy meetings such as the Regional

Power Trade Coordination Committee, a delegation from

the company represents the Chinese government.

To bolster its core business profits, CSG has sought

to invest in a number of power projects in the Mekong

Region, including hydropower dams. High-risk projects

the company is currently studying include the Sambor

dam on the Mekong mainstream, Stung Cheay Areng

dam in Cambodia, Nam Tha 1 dam in Laos, and dams on

the Salween River in Burma. CSG is also involved in the

construction of generation and transmission facilities in

Vietnam.

There are many other Chinese companies develop-

ing hydropower projects in the Mekong Region, includ-

ing: China International Water and Electric Cooperation;

China National Machinery & Equipment Import & Ex-

port Corporation; China Electrical Equipment Corpora-

tion; Datang International Power Generating Company;

and China National Heavy Machinery Corporation.
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China’s hydropower financiersChina’s hydropower financiersChina’s hydropower financiersChina’s hydropower financiersChina’s hydropower financiers

The Chinese financial institution most heavily involved

in funding China’s overseas dams is the China Export-

Import Bank (China Exim Bank), one of China’s two offi-

cial export credit agencies (ECA). China Exim Bank was

founded in 1994 and is supervised by China’s State Coun-

cil. Like many ECAs, China Exim Bank promotes national

interests through financing the overseas operations of

Chinese businesses, championing Chinese exports, and

offering concessional loans that strengthen economic

and political cooperation between China and partner

countries. With loan approvals of US$36 billion, China

Exim Bank became the world’s largest ECA in 2007, and

has even outgrown the World Bank.

In the Mekong Region, China Exim has financed,

amongst others, the Nam Mang 3 dam in Laos, which

has been blamed for opening the area up to illegal log-

ging as well as its poor resettlement process and high

environmental cost, the Yeywa dam in Burma, which has

been criticised for displacing local residents and sub-

merging religious sites, and the Kamchay dam in Cam-

bodia (see Box: The Kamchay dam). China Exim Bank

adopted an environmental policy in November 2004,

which was publicly released in April 2007, and more de-

tailed environmental guidelines in August 2007. There

remains, however, little evidence of the guidelines’ rig-

orous implementation on the ground to date.

A number of other state-owned banks are known to

be involved in financing dam building overseas. These

include the Bank of China, which in 2007 announced a

US$140 million loan for the Nam Ngum 5 hydropower

project in Laos, and has also backed dam building in

Ecuador and Nepal. Chinese private investment compa-

nies are also active in the Mekong Region, including

Hanergy (formerly the Farsighted Investment Group) and

the Goldwater Investment Group, both with interests in

dams on Burma’s Salween River.

Laos: The aspiring battery of Southeast AsiaLaos: The aspiring battery of Southeast AsiaLaos: The aspiring battery of Southeast AsiaLaos: The aspiring battery of Southeast AsiaLaos: The aspiring battery of Southeast Asia

Landlocked Laos lies at the heart of the Mekong Re-

gion, sharing its borders with all the region’s countries.

In its bid to become the “battery of Southeast Asia”

and to meet the perceived growing demand for electric-

ity in neighbouring countries, particularly Thailand and

Surveying and drilling work at the proposed site of the 1,320 MW Pak Lay dam on the Mekong mainstream,
northern Laos. In June 2007, the Lao government signed an MoU with Sinohydro and China National
Electronics Import and Export Corporation to undertake a feasibility study of the dam.



�����������������������

�����������������������

Watershed Vol. 12 No. 3 November 2008  Page 57

Vietnam, the Government of Laos has made hydropower

a central tenet of its economic development strategy.

During 2007-2008, the Government of Laos signed

memoranda of understanding (MoU) with Thailand and

Vietnam, committing to export 7,000 MW and 5,000 MW

of electricity respectively. In addition to the six large

hydro projects in operation and another seven now un-

der construction, a further 50 are in various stages of

planning. Competing with other project developers in-

cluding from Thailand, Vietnam, Russia, Malaysia, Ja-

pan and South Korea, Chinese companies have man-

aged to carve themselves a large slice of Laos’

hydropower sector pie.

Laos’ first Chinese-backed hydropower project, com-

missioned in 2004, was the 40 MW Nam Mang 3 dam.

The US$63 million project was financed largely by the

China Exim Bank and constructed by China International

Water and Electric Corporation as a turnkey project for

Electricite du Laos (EdL). A small-scale dam with large-

scale impacts, the project flooded an estimated 1,000 ha

of Phou Khao Khouay National Protected Area and af-

fected some 15,000 people, of which 2,700 had to be

resettled from the reservoir area. In 2002, the project was

marked with controversy when it became the scene of

the first ever hydropower-related villager-led protest in-

volving ethnic Hmong men infuriated that they might be

evicted from their lands without having received infor-

mation about where they would be relocated. Villagers

were eventually resettled

to a new site, but an NGO

fact-finding mission in

2006 found that relocated

villagers still faced land

and water shortages.

Chinese companies

are presently involved in

three hydropower

projects under construc-

tion in Laos, the Xeset 2,

the Nam Lik 1-2 and Nam

Ngum 5 dams, and have

secured MoUs to conduct

feasibility studies on at

least ten more major

hydropower projects.

Sinohydro Corporation

has spearheaded this

push, signing five contracts, including for a 1,100 MW

cascade on the Nam Ou River that could potentially im-

pact up to 50,000 people and inundate part of Phou Dendin

National Biodiversity Conservation Area, and the con-

troversial Pak Lay dam proposed for the Mekong River

mainstream in Xayabouri province. While the largest

projects are planned for power exports to Thailand, the

majority are proposed to generate electricity for the do-

mestic market.

Cambodia: Big plans for hydropowerCambodia: Big plans for hydropowerCambodia: Big plans for hydropowerCambodia: Big plans for hydropowerCambodia: Big plans for hydropower

Cambodia stands on the threshold of committing to an

extensive domestic hydropower programme, backed

mainly by Chinese project developers and financiers. In

Cambodia, the cost of electricity is among the most ex-

pensive in the world and electricity infrastructure re-

mains rudimentary, a result of the earlier decades of fight-

ing and political turmoil. Cambodia’s political elites have

expressed strong support for large-scale hydropower

projects, citing the need to secure access to cheap elec-

tricity to supply Cambodia’s expanding economy.

Until recently, Cambodia has struggled to attract in-

vestment for major hydropower development. Over the

past several years, however, as China’s political and eco-

nomic ties with Cambodia have strengthened, the Chi-

nese government has offered high-level political sup-

port for Cambodia’s hydropower development plans.
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Construction of the Kamchay hydropower dam in Bokor National Park, Kampot
province, Southwest Cambodia, commenced in late 2007.
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The Kamchay damThe Kamchay damThe Kamchay damThe Kamchay damThe Kamchay dam

In April 2005, the Cambodian government awarded Sinohydro Corporation a contract to develop

the Kamchay hydropower scheme. High-level Cambodian and Chinese government officials pushed

forward the Kamchay dam in closed-door negotiations that largely left other stakeholders, including

local authorities and the public, out of the process.

Financing for the Kamchay dam was secured in April 2006 from China Exim Bank. The project

had previously been considered by the Canadian International Development Agency (CIDA) a

decade earlier. CIDA reportedly concluded the project was economically feasible, but discreetly

withdrew its support following heavy pressure from a coalition of Cambodian and international

NGOs concerned about the project’s poor social and environmental standards.

The 110 metre high

dam, now under construc-

tion, is located in Bokor

National Park, Kampot

province, southwest Cam-

bodia, and will flood 2,000

ha of protected forest.

According to a 2002 sur-

vey, this forest is the habi-

tat of 31 mammals and 10

endangered species, in-

cluding Asian elephants,

leopard cats and tigers.

This area is also an impor-

tant source of non-timber

forest products for local

residents, many of whom

depend on the income

earned through sell ing

forest products. It is not known if Sinohydro Corporation will provide compensation or support the

development of alternative livelihoods.

There are also concerns that poor river water quality could devastate the local tourism industry,

pollute irrigation water that feeds durian and rice fields, and contaminate Kampot Town’s water

supply, extracted just downstream of the planned dam site. Shortly after construction commenced,

the Cambodia Daily reported that water contamination from construction activities and untreated

sewage discharges from the workers camp into the Kamchay River had caused tourism to plummet

from 60,000 people in February to 7,700 in March at the popular Touk Chuu rapids immediately

downstream.

Sinohydro Corporation will build, own and operate the Kamchay dam for 44 years, before trans-

ferring the project to the Cambodian government in 2050. Opposition politicians have questioned

the length of the contract, which are typically 25-30 years. They have also questioned a July 2006

vote by Cambodia’s National Assembly to guarantee Sinohydro financial compensation if the project

faces difficulties or underperforms. Leaders of the ruling Cambodian People’s Party (CPP) justified

the guarantee by claiming that it was necessary to secure Sinohydro’s investment. One abstaining

opposition lawmaker, H.E. Keo Remy, pointed out that the Sinohydro contract had not been revealed

to the lawmakers by the time of the vote.

Sources:
Cambodia Daily “Kampot Tourism Takes Hit Amid Construction,” 24 March 2008.
International Rivers and the Rivers Coalition of Cambodia. 2008. Cambodia’s Hydropower Development and China’s
Involvement. http://www.internationalrivers.org/en/southeast-asia/cambodia
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Fishing boats on the Kamchay River in Kampot Town
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To date, deals have been finalised on four major hy-

droelectric projects, all of which will be built by Chinese

companies. Construction of the 193 MW Kamchay dam,

located in Bokor National Park, Kampot province, by

Sinohydro Corporation commenced in late 2007 (see Box:

The Kamchay dam). The 120 MW Stung Atai project,

approved in February 2007, will be developed by the

China Yunnan Corporation for International Techno-Eco-

nomic Cooperation. In June 2008, the Cambodian Cabi-

net approved plans for the construction of the 246 MW

Stung Tatay dam and the 338 MW Stung Russey Chrum

Krom dam by China National Heavy Machinery Corp

and Michelle Corporation respectively.

Despite the latter three projects threatening the Cen-

tral Cardamom Protected Forest, no national level pub-

lic consultations were held and there is almost no infor-

mation in the public domain. Civil society groups in

Cambodia have expressed concern over the loss of Cam-

bodia’s natural heritage and questioned the approval

process of these projects, which has been conducted

behind closed doors and without the meaningful par-

ticipation of local communities and other concerned

stakeholders.5

Reportedly, a further nine hydropower projects are

planned to be built in Cambodia by 2019, with a total

capacity of 1,942 MW. These include the Stung Cheay

Areng dam, under study by China Southern Power Grid

Company (CSG), which would flood nine villages with a

combined population of 1,500 mainly indigenous peo-

ple and inundate the habitat of 31 endangered fauna

species in the adjacent Central Cardamom Protected

Forest.

CSG is also studying the Sambor dam which would

be located on the Mekong River in Kratie province. This

project would result in the blocking of commercially im-

portant fish migrations, the destruction of deep pool

fish habitats, and interruption of hydrological, sediment

and nutrient cycles. The potential impacts on fisheries

could have serious consequences for the food security

of riparian communities, as well as commercial fishing

activities, from the Tonle Sap Lake to Pakse in southern

Laos and possibly beyond.

Site of the proposed Sambor dam in Kratie province, Cambodia. If built, the Sambor dam would block fish
migrations and destroy important fish habitats.
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In contrast to the intense competition between

hydropower developers in Laos, Chinese companies ap-

pear to have almost cornered the hydropower market in

Cambodia. Aside from Chinese companies, the only other

hydropower developer known to be undertaking a feasi-

bility study in Cambodia is a subsidiary of Electricity of

Vietnam, PCC1, for the Lower Sesan 2 dam, which would

be located at the confluence of the Sesan and Srepok

rivers in Stung Treng province.

Burma’s hydropower plans and China’sBurma’s hydropower plans and China’sBurma’s hydropower plans and China’sBurma’s hydropower plans and China’sBurma’s hydropower plans and China’s

supportsupportsupportsupportsupport

Burma’s considerable natural resource wealth, includ-

ing massive hydropower potential, abundant timber and

extensive oil, gas, and mineral deposits, has attracted

the keen interest of its neighbours China, India and Thai-

land, each of which has sought to build closer relations

with Burma’s military regime. Yet, current natural resource

exploitation in Burma has been closely linked to human

rights abuses, environmental destruction and corruption.

As a permanent member of the United Nations Secu-

rity Council and a rapidly rising global economic super-

power, China is a valuable ally to Burma’s junta, and

close political ties have been established.6 To consoli-

date this relationship, China has invested heavily in

physical infrastructure to connect its southwestern prov-

inces to Burma, facilitating the growing volume of trade

and investment from China into Burma, as well as the

export of Burma’s natural resources. These include ma-

jor road improvements that facilitate China’s access to

Burma’s Andaman Sea and Bay of Bengal deep-water

ports, and a gas pipeline that will carry natural gas from

Burma’s Shwe field to China’s Yunnan province.

Burma has plans for extensive hydropower develop-

ment to generate electricity for domestic use and for

export to Thailand and China for revenue generation.

Research by EarthRights International in 2007 revealed

at least 14 Chinese companies involved in approximately

40 hydropower projects in Burma.7 Major hydropower

dams with strong Chinese backing include the Hutgyi

and Tasang dams on the Salween River, the Shweli River

cascade, the Yeywa dam, and seven dams on the

Ayeyarwady (Irrawaddy), N’Mai Hka and Mali Hka riv-

ers (see Dams in the Irrawaddy River Basin, this issue).

Vietnam: Hooked up to China’s gridVietnam: Hooked up to China’s gridVietnam: Hooked up to China’s gridVietnam: Hooked up to China’s gridVietnam: Hooked up to China’s grid

Rapid economic growth in Vietnam has resulted in a

massive increase in the demand for power, which the

state-owned utility, Electricity of Vietnam (EVN), has

struggled to meet. Whilst senior government officials

have recognised the urgent need to improve energy ef-

ficiency, in the short term they have called upon EVN to

meet demand through expansion of generation capacity,

including the exploitation of Vietnam’s hydropower po-

tential. Vietnam plans to develop up to 17,000 MW of

new hydropower by 2025, which represents approxi-

mately one quarter of the estimated required expansion

in generation capacity.

In order to finance the new generation capacity, EVN

estimates it will have to invest US$45 billion over the

next ten years alone. This has placed great financial pres-

sure on EVN, necessitating a radical change in Vietnam’s

electricity industry that until now has been dominated

by the monopolistic EVN. In order to match the rate of

investment required, since 2004 EVN has undergone a

process of partial privatisation (known in Vietnam as

“equitization”) that ultimately will involve selling shares

in up to 50 of its power plants and other subsidiary en-

terprises, whilst maintaining a state monopoly over the

transmission network.

China and Vietnam re-established diplomatic relations

in 1991, which had previously deteriorated in the 1970s

and cumulated in the brief but fierce 1979 Third Indochina

War. Due to the shortage of electricity in Vietnam and a

shortage of coal in China, one of the most important

trade sectors to have since emerged between the coun-

tries has been in energy. Vietnam exports increasingly

large quantities of coal to China’s southwest and east-

On 3 December 2007, protestors rallied in front of
the Chinese Consulate in Chiang Mai, Thailand,
calling for a halt to Chinese investments in
hydropower projects in Burma.
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ern provinces – over 20 million tonnes in 2006 and grow-

ing at 80 per cent annually. This trade is especially im-

portant to China during the dry season when coal-fired

power plants substitute hydropower plants as reservoirs

run low. In exchange, since 2004, China has exported

growing quantities of electricity to Vietnam from Yunnan

and Guangxi provinces via five high voltage transmis-

sion lines.8 Energy trade accounts for approximately 20

per cent of bilateral trade between China and Vietnam,

and energy exports to China account for about 50 per

cent of Vietnam’s total exports to China.

This reciprocal relationship is becoming increasingly

locked in. In November 2006, Vietnam National Coal Cor-

poration (Vinacoal) signed a long-term coal supply con-

tract with China Guodian Corporation (CGC) for a large

thermal power plant under construction in China’s

Guangxi province. In return, CGC will provide its techni-

cal experience to help develop the coal resources, which

are located in Vietnam’s Red River Delta, and also com-

mitted to export electricity to northern Vietnam.

Chinese companies are also investing directly in Viet-

nam’s generation capacity. In 2006, China Southern Power

Grid Company (CSG) partnered with EVN to develop the

US$28 million 21.4 MW Lao Cai hydropower station.

Yet, EVN’s equitization process has proceeded slowly,

in part due to EVN’s reluctance to forego its dominant

position as an electricity generator. Therefore, it has been

more common for Chinese companies to secure construc-

tion contracts. For example, the thermal power plant in

the northern port city of Hai Pong is partly financed by

the China Exim Bank and is under construction by CSG.

Thailand: Strategic investment and jointThailand: Strategic investment and jointThailand: Strategic investment and jointThailand: Strategic investment and jointThailand: Strategic investment and joint

venturesventuresventuresventuresventures

In contrast to Burma, Cambodia and Laos, and to a lesser

extent Vietnam, the stronger political power wielded by

Thailand has necessitated a more even-handed partner-

ship strategy on the part of China. Thailand and China

established diplomatic ties in 1975, forged initially around

regional security issues, and that have strengthened to

become amongst the closest in Southeast Asia. China is

currently Thailand’s third largest export market, behind

the US and Japan.

On the surface at least, Chinese companies have a

limited direct role in Thailand’s domestic electricity

sector, which is dominated by the Electricity Generating

Authority of Thailand (EGAT) and its subsidiaries.

Whilst China and Thailand signed an MoU in 1998 for

China to export 3,000 MW of power by 2017 from Yunnan

province, negotiations are at present suspended.

As many of Thailand’s Independent Power Produc-

ers are traded on stock markets, however, it is likely that

Chinese investors are shareholders. For example, it is

known that OneEnergy Limited, which is a joint venture

between Japan’s Mitsubishi Corporation and Hong

Kong-based China Light and Power, is a 22 per cent

shareholder of the Electricity Generating Company Pub-

lic Limited (EGCO). EGCO holds interests in 16 power

stations that are either operational or under construc-

tion in Thailand and the region, including a 25 per cent

stake in the Nam Theun 2 hydropower project in Laos.

Given the close ties between Thai and Chinese busi-

nesses, it is also probable that numerous sub-contracts,

for example for power station construction, are won by

Chinese companies or joint ventures.

As Thailand’s economy and demand for electricity

has grown, and public resistance to new large domestic

power plants strengthened, Thailand has increasingly

looked towards importing power from its neighbouring

countries. It is within this context that Chinese develop-

ers are studying hydropower projects in Laos and Burma

for power export to Thailand.

In the case of Burma, Thai companies have sought

strategic partnerships and joint-ventures with Chinese

companies to develop controversial hydropower

schemes on the Salween River. At the Hutgyi dam EGAT

has partnered with Sinohydro Corporation, while Thai-

land’s MDX company has partnered with China’s

Gezhouba Water and Power Group Co. Ltd to develop

In June 2006, China’s Sinohydro and Thailand’s EGAT
signed an MoU to jointly develop the 1,200 MW Hat
Gyi dam on the Salween River.
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the Tasang dam. In addition to bringing technical exper-

tise and financing, Chinese companies arguably reduce

the political risk for Thai companies working in Burma

due to China’s close relationship with the government.

Building alliances, building damsBuilding alliances, building damsBuilding alliances, building damsBuilding alliances, building damsBuilding alliances, building dams

China’s growing interaction with the Mekong Region

through aid, trade, investment and diplomacy is a key

driver in redefining the region and its relationship with

the world. For major Chinese industries such as

hydropower, this growing relationship has opened up

new project development and investment opportunities

that have been embarked upon in a spirit of political

cooperation and economic gain – and often these incen-

tives coexist.

As a result, Chinese developers are involved in many

hydropower projects throughout the Mekong Region.

With the backing of the respective Mekong Region gov-

ernments, these include a number of high-risk hydro-

power projects, including on the mainstream of the

Mekong and Salween rivers that, if developed, could dev-

astate riverine ecosystems with serious consequences

for those communities dependent upon them. Setting

worrisome precedent, the limited number of hydropower

projects constructed to date by Chinese developers in

Burma, Laos and Cambodia, have drawn criticism for

their impact on local communities and the environment,

as well as the overarching poor development process,

including an overall lack of public accountability.

In China, in response to a growing awareness about

the environmental costs of economic development

amongst the population, the government has recently

taken a number of steps towards strengthening envi-

ronmental protection domestically.9 These have included

legislation, such as the Environmental Impact Assess-

ment Law, passed in 2003 and which includes provisions

for public participation, and the Green Credit Policy,

which promotes the Equator Principles for Chinese fi-

nancial institutions lending to environmentally-risky

domestic projects.

Whilst China does not have laws that specifically

address the impacts of dams Chinese companies build

overseas, in response to international concern about

Chinese overseas projects, in October 2006 the State

Council issued nine “Principles Governing the Activi-

ties of Foreign Investment Firms”. There is little evi-

dence to date, however, that these strengthened domes-

tic standards are being practised in China’s overseas

dam projects (or in reality even in China itself), let alone

the application of more rigorous international standards

such as those recommended by the World Commission

on Dams.

China’s politicians and its hydropower industry have

rapidly built close relationships with the Mekong Re-

gion’s political and business elites. Yet, whether the wider

population are equally endeared to their northern neigh-

bour’s controversial infrastructure investments is a more

open-ended question. As the environmental and social

costs of large hydropower development become appar-

ent, China’s association with such high-impact projects

will certainly threaten the “benign neighbour” reputa-

tion that the Chinese government is trying so hard to

build. A better way forward would be for China’s politi-

cal and business leadership to recognise the importance

of healthy river systems to the Mekong Region’s peo-

ple, and proactively work to sustain these natural sup-

port systems for the common good.



�����������������������

�����������������������

Watershed Vol. 12 No. 3 November 2008  Page 63

What factors have contributed to the strengthening of relationships between China andWhat factors have contributed to the strengthening of relationships between China andWhat factors have contributed to the strengthening of relationships between China andWhat factors have contributed to the strengthening of relationships between China andWhat factors have contributed to the strengthening of relationships between China and

Mekong region countries?Mekong region countries?Mekong region countries?Mekong region countries?Mekong region countries?

China’s adoption of the principle of non-interference has been a significant factor affecting Chi-

na’s relationship with countries in the region. China’s support for the Khmer Rouge in Cambodia

and the communist parties in Thailand and Burma during the 1970s gave China a negative image,

affecting diplomatic relations with the Mekong countries. However, after undergoing economic

reforms in 1978-1979, China changed its foreign policy to uphold the principle of non-interference

in other countries’ internal affairs. Since then, other Mekong Region governments have increas-

ingly come to trust China and political and economic relationships have warmed considerably.

For example, under the policy of non-interference, China has become Burma’s most impor-

tant trading partner and closest ally. While Western countries have placed economic sanctions on

Burma due to human rights abuses and repression by the junta, China has become the main

source of funding for large-scale infrastructure in the country. China also supplies arms to the

Burmese military which has helped maintain the Burmese regime’s hold over power. In return,

China has gained access to energy resources such as natural gas, oil and hydropower, which are

considered necessary for sustaining China’s continued growth. This is what China calls a ‘win-win’

strategy in which both sides benefit.

By presenting itself as a trustworthy friend, China has been able to strengthen its relation-

ship with other Mekong countries. This has not only provided economic benefits, but also made

China less susceptible to criticisms from these governments. That’s why I’m not surprised that

Cambodian Prime Minister Hun Sen has been quoted in the media as saying that he believes

hydropower dams built upstream on the Mekong will pose “no problems” to downstream coun-

tries. And I think, politically, it will be likely that the rulers of Mekong countries will continue to

react in this way.

Chinese development assistance and investments in the Mekong Region have increasedChinese development assistance and investments in the Mekong Region have increasedChinese development assistance and investments in the Mekong Region have increasedChinese development assistance and investments in the Mekong Region have increasedChinese development assistance and investments in the Mekong Region have increased

significantly in recent years. What do you think China hopes to gain from its growingsignificantly in recent years. What do you think China hopes to gain from its growingsignificantly in recent years. What do you think China hopes to gain from its growingsignificantly in recent years. What do you think China hopes to gain from its growingsignificantly in recent years. What do you think China hopes to gain from its growing

presence in the region?presence in the region?presence in the region?presence in the region?presence in the region?

I think China sees long-term economic and political benefits to be gained from its investments

and development assistance in the region. This is understandable and certainly no different from

strategies pursued by, for example, the US during the Cold War period, where the provision of

grants and assistance were not only motivated by economic interests, but also by political inter-

ests, namely stemming the spread of communism in the region.

In contrast to the Cold War period, China’s growing influence in the region has not been

marked by conflicts over political ideologies. As the political landscape in the region has changed,

we have witnessed a tightening of relationships between China and the Mekong countries, par-

ticularly in terms of trade and investment.

Over the past five to ten years, China has played an active role in the construction of

transportation infrastructure such as navigation, roads and ports in the Mekong Region. The

subsequent increase in trade has tended to benefit China more than the downstream countries,

given that China has a trade surplus with all the Mekong countries except Thailand. This could

potentially lead to problems in the future, particularly in the agricultural sector, where the influx of

cheap Chinese agricultural goods has made it difficult for local farmers to compete.

VVVVVorasakdi Mahatdhanobol, a scholar of Chinese studies atorasakdi Mahatdhanobol, a scholar of Chinese studies atorasakdi Mahatdhanobol, a scholar of Chinese studies atorasakdi Mahatdhanobol, a scholar of Chinese studies atorasakdi Mahatdhanobol, a scholar of Chinese studies at

the Department of International Relations, Faculty of Politicalthe Department of International Relations, Faculty of Politicalthe Department of International Relations, Faculty of Politicalthe Department of International Relations, Faculty of Politicalthe Department of International Relations, Faculty of Political

Sciences, Chulalongkorn University, Sciences, Chulalongkorn University, Sciences, Chulalongkorn University, Sciences, Chulalongkorn University, Sciences, Chulalongkorn University, says addressing environmental

and social concerns associated with Chinese investments in the

Mekong Region, largely depends on the awareness raised and

actions taken within each of the Mekong countries.
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China has often been criticised for its poor environmental standards and people fearChina has often been criticised for its poor environmental standards and people fearChina has often been criticised for its poor environmental standards and people fearChina has often been criticised for its poor environmental standards and people fearChina has often been criticised for its poor environmental standards and people fear

that Chinese investments in the Mekong Region will have environmental impacts. Dothat Chinese investments in the Mekong Region will have environmental impacts. Dothat Chinese investments in the Mekong Region will have environmental impacts. Dothat Chinese investments in the Mekong Region will have environmental impacts. Dothat Chinese investments in the Mekong Region will have environmental impacts. Do

you think this could damage the relationship between China and Mekong countries?you think this could damage the relationship between China and Mekong countries?you think this could damage the relationship between China and Mekong countries?you think this could damage the relationship between China and Mekong countries?you think this could damage the relationship between China and Mekong countries?

We cannot only blame China. We must also look at how the downstream country governments are

addressing or managing the environment in their own countries. I think the two biggest challenges

facing the region over the next five to ten years will be addressing energy and environment

issues. As long as the current development trend continues, demand for energy will increase. With

increasing demand for energy, fossil fuels and other natural resources such as hydropower are

being rapidly exploited, with enormous environmental and social implications.

Rapid industrialisation in the Mekong countries has already created a series of environmental

problems, which is largely a consequence of mismanagement by respective governments. Chi-

nese companies carrying out projects in the Mekong Region are following the respective national

standards – which is often no standard at all.

The issue of improving standards depends very much on what the governments of each

country are willing to do to address environmental concerns. For example, what regulations will

these governments implement to prevent negative impacts from Chinese and other investment

projects? 

In reality, however, I don’t think that we can place too much hope on the Mekong governments

or investors in the region to proactively address environmental concerns. Regardless of national-

ity, they are all damaging the environment, as evidenced by increasing collaboration between

governments and companies in the building of large dams. For example, Thai and Chinese compa-

nies are jointly developing dams on the Salween River, and the Thai government has signed

agreements with the governments of China, Burma and Laos to import electricity from those

countries. So, my hope is with civil society in these countries. But the question is how can they

really bring up these concerns? As I said, how these challenges are addressed depends largely on

the awareness raised and actions taken within each of the Mekong countries.

Another area which I believe has received less attention is the social impacts of Chinese

investments. For example, thousands of Chinese migrants – investors, traders, workers – have

moved into the region, as seen clearly in the northern provinces of Laos and Burma. This might

create some conflicts with the local population. I think that some people in the region fear China’s

growing influence; they fear that they will be swallowed by the Chinese economy and culture and

that this will disadvantage them.

What mechanisms are available to downstream countries to raise their concerns aboutWhat mechanisms are available to downstream countries to raise their concerns aboutWhat mechanisms are available to downstream countries to raise their concerns aboutWhat mechanisms are available to downstream countries to raise their concerns aboutWhat mechanisms are available to downstream countries to raise their concerns about

the impacts of Chinese investments directly to the Chinese government and companies?the impacts of Chinese investments directly to the Chinese government and companies?the impacts of Chinese investments directly to the Chinese government and companies?the impacts of Chinese investments directly to the Chinese government and companies?the impacts of Chinese investments directly to the Chinese government and companies?

One way in which downstream countries can raise their concerns to China is by conducting scien-

tific research that provides evidence of the impacts of developments in the region. I think China

will be more receptive to an official form of collaboration to share ideas and advice.

The problem, however, is that to date the Mekong governments have disregarded or paid

little attention to the results of much of the research already conducted by universities and others

within their own countries. Furthermore, it is not uncommon for the Mekong governments to intimi-

date people when they raise concerns or voice opposition to development projects. So, if the

Mekong governments themselves are not paying attention to the results of scientific research, how

can we hope that they will convey concerns to the Chinese government?

So I think the first step is to convince governments in the Mekong countries that the environ-

mental and social impacts of some developments are unacceptable; and civil society and univer-

sities can play a role by conducting and publicising research, not only at the national level but also

at the regional and international levels. 

The next issue is how the Chinese government would react once concerns are raised. It is

possible that the Chinese government may try and avoid addressing the problem, but this also

depends on the willingness of the downstream governments to negotiate and take action.



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


