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Ecologically, China’s forests are extremely diverse,
ranging from tropical moist forest to boreal taiga on per-
mafrost. China’s natural forest ecosystems span a wider
array of environmental conditions than any other coun-
try on earth. Moreover, China is one of the world’s most
biologically diverse countries and ranks fifth in the world
in total forest area (See Table 1). Despite this high rank-
ing, China has had some of the most extensive historic
forest losses in the world and is a relatively forest-poor
country with only fourteen percent forest coverage. Over-
all, China has the highest or second highest rate (after
Indonesia or India) of threatened species for each major
group—e.g., mammals, birds, plants, amphibians, rep-
tiles, and snakes. China’s most important biodiversity
hotspots are found in the forests of southern and central
China. The most intact natural forest areas are concen-
trated in Yunnan and Sichuan provinces and in the Au-

tonomous Region of Tibet. These forest areas are all con-
sidered highly threatened by agriculture, fuel wood col-
lection, and logging by small-scale private timber com-
panies.

On one hand, the degradation of forestry resources
in China parallels trends in other developing countries.
For example, the loss of natural forests stems from a large
use of fuel wood and agricultural encroachment into for-
ests. China’s forest sector, however, differs from some
trends in developing countries in that the Chinese gov-
ernment has organized mobilization campaigns of pub-
lic and private resources for forestry and has promoted a
high proportion of forestry cover in plantations (See Table
2). These policy actions have led to a reversal of overall
forest loss in China, but, as will be discussed below, trends
in consumption and production indicate that these past
trends in afforestation will not continue.
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MEETING SUMMARIES

aIndicates total forested area. bIndicates annual change in total forest.
Source: FAO. State of World’s Forests 1997. Rome: United Nations Food and Agriculture Organization. 1997.

Russia 22.1 45 763a n.a. n.a. n.a.
Brazil 15.9 65 546 -0.6b 4.9 7
Canada 7.1 27 244a +0.1b n.a. n.a.
USA 6.2 26 212a +0.3 n.a. n.a.
China 3.9 14 99.5 -0.5 31 5
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Congo
Dem. Rep.

3.1 48 109 -0.7 .04 10

Percentage
of World
Forest
Area

Percentage 
of Forested 

Land in Each 
Country

Natural 
Forest 
(Million 

Ha.)

Annual
Change Rate

(%) in Natural 
forest

(1990-1995)

Plantation
(Million

 Ha.)

Percentage
of Annual 

Increase in 
Plantations
(1990-1995) 

Table 1. Comparative Forest Coverage Facts

F



52 CHINA ENVIRONMENT SERIES  ·  ISSUE 3

FORESTRY PRODUCTION AND CONSUMPTION IN CHINA

The economic reforms introduced in 1978 have
moved China towards a market economy and opened
the country to foreign investment. Following these re-
forms, China has enjoyed one of the highest economic
growth rates in the world with an average 8.9 percent
annual GDP growth between 1983-1993. Throughout
the reform era, international trade has become a major
feature shaping China’s forest sector. By 1995, China was
the tenth largest importer of forest products and is cur-
rently a net importer for nearly all categories of forest
products. However, China’s overall influence on interna-
tional forest product markets is still very modest. China’s
role is largely limited to a buyer in international markets.
Currently, China imports less than two percent of its wood
requirements, but as demand grows China will increas-
ingly become dependent on imports for all categories of
industrial wood products, particularly if the Chinese gov-
ernment drops import quotas on wood, pulp, and ply-
wood if it is admitted to the World Trade Organization.

Although China is now the world’s third largest pa-
per producer after the United States and Japan, local pro-
duction has been unable to keep up with demand. There-
fore, paper and pulp board imports increased by 255 per-
cent between 1981 and 1992. These imports come prin-
cipally from the United States, Canada, and Japan. A
majority of Chinese paper comes from non-wood fiber
sources (eighty-five percent in 1992), however, higher in-
comes and recent changes in government trade policy are

most likely going to lead to a sharp increase in demand
for high quality paper from wood pulp.

Some estimates indicate that by 2010 China will con-
sume as much wood fiber as the United States, although
at much lower per capita levels. Paper and paperboard
consumption have grown at twelve percent annually for
the past forty years. China will have to import approxi-
mately one quarter of its wood to meet this growth in
paper consumption and industrial wood demand. Nev-
ertheless, China’s per capita consumption is and will re-
main a small fraction of that of the OECD countries.
For example, per capita consumption of paper in China
in 1995 was about fifteen kilograms, which is approxi-
mately five percent of per capita consumption in the
United States (285 kilograms). Per capita consumption
of paper and wood-based panels in China is expected to
increase by as much as seventy-five kilograms by 2010. It
is the potential growth in industrial wood demand be-
yond 2010 that holds significant implications for inter-
national timber markets.

KEY FOREST-RELATED ENVIRONMENTAL ISSUES IN CHINA

Natural forest habitat loss in China is approximately
four to eight percent per year. Moreover, as Table 2 indi-
cates, there is little protected forest area in China. The
growing problem of deforestation is causing some nota-
bly serious environmental problems. For example, defor-
estation is creating growing problems of soil erosion that

Source: World Resources Institute, UNEP, UNDP, and World Bank. World Resources 1998-99: A Guide to the Global
Environment. New York: Oxford University Press. 1998.
aNo such forests exist in this country.

Forests as
Percentage of

Original Forest

Percentage Intact
Natural Forest

Ecosystem Remaining

Percentage of Non-Tropical
Forest Area Protected

(Tropical Forests)

Russia 69 29 2  (0a)
Brazil 66 42 7 (6.9)
Canada 91 57 7 (0a)
USA 60 6.3 10  (6.7)
China 22 1.8 4  (13)
Indonesia 65 29 21 (21)
Congo Dem.
Rep.

61 16 0a   (7)

Table 2. Comparison of Forest Ecosystem and Protected Forest Areas
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degrades water quality and increases water siltation prob-
lems. Dams in China have a 1.5 percent sedimentation
rate per year, which is due in great part to the lack of
forest cover. High rates of species endangerment is also a
directly linked to forest loss.

Like many developing economies, fuel wood and
charcoal dominate wood use—China ranks first in the
world just ahead of Brazil in this kind of wood consump-
tion. The trends in fuel wood and charcoal use will have
a major impact on how much of these products China
will need to import to meet future demands. Aggressive
plans to increase electricity generation from coal will likely
lead to a decline in the use of fuel wood, but with signifi-
cant adverse impacts on air pollution and greenhouse gas
emissions.

GOVERNMENT FORESTRY AND BIODIVERSITY POLICIES

The Chinese government is taking a number of steps
to expand supply and manage the demand of forest prod-
ucts, including extensive investment in a wide variety of
afforestation programs and the promulgation of new regu-
lations encouraging conservation and substitution. The
PRC has a long history of tree-planting and is the world
leader in investment in afforestation.

During the Mao era (1949-1976), short-term tree-
planting campaigns “by the masses” was the dominant
forestry policy strategy. Such campaigns led to a large
number of trees planted, but most died due to lack of
care and maintenance. In a similar vein, the post-Mao
regime established the Obligatory Tree Planting Program
in 1981, which calls on citizens to plant three to five
trees per year. In 1994, 490 million people planted 2.5
billion trees, but survival rates are thought to be quite
low. A more organized and better maintained tree plant-
ing campaign has been the Three Norths Shelterbelt
Project. This project, also referred to as the Great Green
Wall, is a vast network of shelterbelts designed to combat
soil erosion and desertification from Heilongjiang to
Xinjiang. This ecological screen against desertification in
northwestern and north central China has led to the plant-
ing of approximately twenty-three million hectares of
trees. Under another related project—the Desert Protec-
tion Project—2.2 million hectares of forest has been
planted since 1992 in twenty-nine provinces. While these
shelterbelts have stopped severe erosion problems, they
are susceptible to insect infestation, for only one species
of tree was used.

While the relative success of these programs is widely
debated in the policy literature, in the reform era, the

central Ministry for Forestry and the provincial forestry
departments are increasingly effective technical agencies
that have successfully implemented large-scale, compli-
cated afforestation programs. The Chinese government
expects to increase the forest cover from 13.6 percent to
15.3 percent of total land area by 2000. The current
Chinese government development program for forestry
is supported by a relatively sound policy framework—
including more secure land tenure, market-based resource
pricing for about ninety-five percent of all timber, and
increased an emphasis on private sector activity. Much of
the previously communal forests have been given to house-
holds with a fifty-year lease for land-use rights. Policies
to encourage the substitution of metal and concrete for
scarce wood resources combined with the official goals
of planting an additional sixty million hectares of forest
over the next twenty years may succeed in increasing the
number of plantations, but would most likely be unable
to keep up with consumption growth.

On a biophysical basis, there is considerable capac-
ity to increase forest area in China. However, given that
China already has one of the lowest agricultural land base
per capita of any country, it is questionable whether ex-
pansion of forest areas accomplished during the past forty
years can be sustained. Moreover, the overall positive
trends in forest cover in tree plantations mask the con-
tinuing loss and degradation of rich natural forest eco-
systems. Tree plantations cannot replace the biodiversity
and ecosystem processes and functions of the natural for-
ests. The rapid increase in demand for wood products
has led to a decline in standing stock (timber volume) as
mature trees are intensively harvested.

In light of these forestry losses and the huge demand
for wild animal derived aphrodisiacs and pharmaceuti-
cals, especially in southern China, a strong biodiversity
policy is needed. In the international arena, China has
not played a major role in shaping international forest-
related policies such as the Convention on Biodiversity,
CITES, and the International Panel on Forests. On such
international accords, China tends to support the views
of many developing countries, namely that industrial-
ized countries should provide technology and financial
support to developing countries in order to promote for-
estry conservation and biodiversity policies. Domestically,
China has taken the Convention on Sustainable Devel-
opment seriously and has already completed their Action
Plan. While forestry policies fall clearly under the juris-
diction of the Ministry of Forestry, a clear mandate for a
national biodiversity strategy does not yet exist, for State
Environmental Protection Administration (SEPA), the
National Academy of Sciences and other ministries have
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all proposed competing biodiversity strategies.
In response to massive flooding problems, the

Central government has periodically banned logging in
various provinces. The increase in financial and adminis-
trative authority at the provincial level, however, limits
the central government’s power to enforce such bans. The
provincial government in Heilongjiang has been appar-
ently very strict in the forestry ban, for they have relo-
cated 55,000 people who  previously relied on these for-
ests. Instead of totally banning logging, the central and
provincial governments need to push better harvesting
techniques on its forest industry and allow more non-
governmental organizations to help monitor in this area.

WORLD BANK PROGRAMS

The World Bank has provided five loans/credits to-
taling $804 million, one GEF grant of $18 million, and
one Institutional Development Fund Grant over the
1990s to enhance forest productivity, resource-use effi-
ciency, and institutional capacity for sustainable sectoral
management. The China forestry program is the largest
in the World Bank. It is also the largest forestry invest-
ment by any donor in one country. The specific World
Bank operations during the 1980s-1990s include:

• The Forestry Development Project ($47 million IDA
credit) approved in 1985 and closed in 1991;

• the Daxianganling Forest Fire Rehabilitation Project
($57 million IDA credit) approved in 1988 and
closed in 1994;

• the National Afforestation Project ($300 million IDA
credit) approved in 1990;

• the Forest Resource Development and Protection
Project ($200 million IDA credit) approved in 1994;

• the Nature Reserves Management Project ($18 mil-
lion GEF grant) approved in 1995; and,

• the Forestry Development in the Poor Areas Project
($100 million IDA credit and $100 million IBRD
 loan).

By the late 1990s the World Bank began to shift its
lending rates for China’s forestry sector to the commer-
cial rate of seven percent with a twenty-year repayment
period. Such terms will be very difficult for the Chinese
government to finance and most likely signals a marked
decrease in World Bank funded forestry projects in China.
The Food and Agriculture Organization has been involved
in a regional fuel wood project in China that is promot-
ing higher efficiency fuel wood stoves.

There is a growing investment in wood processing
by foreign private investment, mainly by overseas Chi-
nese. Most of the $30-75 million in private wood pro-
cessing investment has been done along the coasts, but it
may not be promoting sound environmental techniques
or new technology transfer.

NEW CONFERENCE PROCEEDINGS VOLUME FROM ECSP

Protecting Regional Seas: Developing Capacity and Fostering Environmental Cooperation in Europe
Stacy D. VanDeveer and Geoffrey D. Dabelko, Editors

On 14 May 1999, the Woodrow Wilson International Center for Scholars
assembled a group of scholars and practitioners to discuss the similar chal-
lenges of pollution that undercut the marine ecosystems and the economic
potential and health of surrounding human populations of the Baltic, Medi-
terranean, and Black Seas of Europe. Entitled “Saving the Seas: Developing
Capacity and Fostering Environmental Cooperation in Europe,” the confer-
ence was held at the Center in Washington, D.C. This conference proceed-
ings volume reflects the scholarship and debate featured at that conference
and contains chapters that compare and analyze the state of environmental
management in each of the three regions including the structure, funding,
and effectiveness of each sea’s protection program.

For more information or to obtain a copy of the conference proceedings vol-
ume, please contact the Project at (202) 691-4130 or by email at
ecspwwic@wwic.si.edu.
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Food security has long been a central concern of the
Chinese government and citizens. To strengthen food se-
curity, the Chinese government has stressed the need to
be self-sufficient in grain. Some western researchers, al-
though hindered by a lack of data, have predicted that
water scarcities in China represent a major obstacle to
maintaining grain self-sufficiency. Scenarios for water
scarcity range from predictions of a grain hungry China
importing massive quantities of grain and causing world
food prices to soar to predictions of China altering its
food production patterns and importing moderately from
the world grain market. Other challenges to expanding
grain production include the diminishing returns and
pollution from fertilizers and the government’s inability
to maintain grain subsidies. Gathering additional data
on China’s water consumption, land, and fertilizer use
will help improve predictions of Chinese food security as
well as highlight opportunities for U.S. cooperation.

Water scarcities in Northern China are the greatest
in the country. For example, groundwater on the North
China Plain has been dropping 1.5 meters for the last
few years and if this speed of extraction continues, water
conflicts will become a potentially explosive problem. In
the Yellow River Basin a potential political conflict among
provinces is also unfolding. The Yellow River, which flows
through eight provinces as it winds to the sea, ran dry in
1972 and since 1985 it has been running dry for part of
each year. The situation worsened in the 1990s and in
1997, the river failed to reach the sea for seven out of
twelve months of the year. The long unresolved question
has been how this river’s water will be allocated among
the provinces. Upriver provinces have plans to divert water
for hydroelectric power and for fueling city growth. Build-
ing huge reservoirs for hydroelectric generation leads to a
significant loss of water through evaporation. Beijing has
decided to allow the upstream provinces to divert more
water to enable them to develop industry in the country’s
interior and create as much employment as possible. The
logic for this decision most likely stems from the fact
that the central government no longer transfers as many
resources from east coast provinces to fund development
in the interior. This decision to favor upstream urban
growth, however, has meant a sacrifice of irrigated agri-
culture in the lower reaches of the basin. It was a logical
decision to make this choice to create jobs, but notably
this action contradicts the government’s longstanding

“agriculture first” policy. The growing water shortages in
the north have also led to a serious reconsideration for
the construction of a gigantic water transfer project to
bring water from the Yangtze River in Southern China.

In addition to regional water shortages, rapid eco-
nomic growth in China over the past twenty years has
increased competition for water among sectors. Specifi-
cally, the urban and industrial sectors are pulling water
away from the agricultural sector. This trend will con-
tinue as China industrializes further, for it is increasingly
uneconomic to use scarce water on agriculture. A hypo-
thetical example illustrates this point: with 1000 tons of
water one can produce one ton of wheat which can be
sold for $200. If this same amount of water is used to
expand industrial production one could earn $14,000.
With a 70:1 ratio, it is clear that if a country is concerned
about job creation and profits, water should not be put
into agriculture.

Since economic reform began in 1978, agricultural
production teams were broken apart and farmers were
given long-term leases on their land. These institutional
changes combined with chemical fertilizer use led to a
rapid growth in grain productivity. Between 1978 and
1984, grain production grew from 199 million to 306
million tons, but in the 1990s this rise in land productiv-
ity slowed. When economically dynamic, water-scarce
countries, such as Israel, Jordan, and Saudi Arabia, sur-
passed the limits of water supply necessary to produce
self-sufficient agriculture and industrial growth, these
countries began to import seventy to eighty percent of
their grain. These imports allowed water to fuel the growth
of cities and industry. Nonetheless, the size of China’s
population prevents it from following this model, for there
is not sufficient grain on world markets to feed China.

While fertilizer has been an important factor in rais-
ing grain harvests, Chinese farmers are now reaching a
point of diminishing returns in fertilizer use. Farmers in
the United States hit this limit in the mid-1980s and since
the mid-1990s, U.S. farmers have been using less fertil-
izer. China is using the same area of cropland as the United
States, but significantly more land is irrigated in China.
Every year, Chinese farmers use thirty-three million tons
of fertilizer, while farmers in the United States use twenty-
one million tons annually. In the United States each kilo-
gram of fertilizer produces fourteen kilograms of grain,
while Chinese farmers produce twelve kilograms for each

China’s Food Security

1 July 1998
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kilogram of fertilizer. Currently, most farmers in China
use nitrogen-bicarbonate, which is a very inefficient fer-
tilizer. Increasing effectiveness of fertilizer use in China is
therefore quite limited. The principle gains in crop pro-
duction will be achieved if China attains a better balance
in chemical nutrients in fertilizer as opposed to simply
putting more fertilizers on the crops.

Monsoon rain cycles have lessened even the most
agriculturally productive areas. For example, Shandong
Province has a very productive multi-cropping system
with winter wheat followed by summer corn. In
Shandong, wheat stays in the ground until June and corn
is planted in July in order to be fed by monsoon rains.
With such later planting of the second crop, it is difficult
to produce large amounts of corn. In theory, crop yields
could be increased by irrigating more areas, but this would
be difficult, for in the water-rich south almost all avail-
able land has been irrigated and in the north there is in-
sufficient water to expand irrigated area. In fact, without
considerable conservation actions, there will be dramatic
drops in irrigated area in some northern river basins, such
as the Hai River Basin. Water from precipitation and
ground water resources no longer meets demands in the
Hai and the Yellow River Basins, which include some of
China’s most fertile wheat-growing lands.

Grain pricing is another key issue that will impact
domestic grain yields in China. The central question is:
what price level will be required to keep people on the
land and to keep marginal lands in production? Grain
prices were raised in late 1994 by forty-two percent in an
effort to encourage production, which it succeeded in
doing. These price supports, however, exacerbated the
central government’s fiscal debt. This led Beijing to cre-
ate a tax law demanding more money from the provinces,
as well as a push by the central government for provinces
to support the grain prices. In an examination of Taiwan
and Japan, the strain on state coffers is phenomenally
high. Price supports in Taiwan have succeeded in keep-
ing a balance between urban and rural incomes, but had
occurred at a high cost to the state. The reform move-
ment in China to cut subsidies and devolve fiscal author-
ity raises the question whether the Chinese central gov-
ernment could even come close to sustaining such price
supports.

The inability to maintain higher grain supports and
the loss of irrigation levels caused by water scarcity are
factors that will directly affect future grain productions
in China. Some calculations by the U.S. government in-
dicate that China will need to import 175-365 million
metric tons by 2030. It is doubtful that China will ever
import anywhere near that scale, for such a magnitude of

grain will not be available on the world market. The prin-
ciple grain exporting countries and regions (e.g., the
United States, Argentina, and the European Union) ex-
ported sixty million tons in 1960 up to 200 million met-
ric tons in 1980. Export rates have remained at approxi-
mately 200 million tons per year since 1980.This level-
ing of exports stems both from the fact that no strong
growth in demand for grain has occurred in the 1990s
and the inability for exporting countries to increase grain
yields. The United States, for example, has not been able
to increase their exports even during the last two years
when U.S. farmers brought back into production land
that been set aside. Some conservation land could be
farmed sustainably to increase grain production, but there
are no foreseeable technological changes that could in-
crease these yields. In an examination of India and other
countries facing severe limits on water supply, it is clear
that projected growth on imported grain will increase
considerably in the coming decades. It remains unclear,
however, whether exporting nations can raise their ex-
ports to meet this potential demand from China. The
last half century was dominated by falling grain prices
and the next half century will most likely be dominated
by scarcity of grain and falling grain supply.

CAN CHINA FEED ITSELF?

Lester Brown’s 1995 book, Who Will Feed China
(W.W. Norton 1995) was one of the catalysts for a group
of U.S. federal agencies and the Harvard University China
Project to conduct a study of the agricultural sector in
China. The study examined only grain, so village gar-
dens, forest agriculture and aquaculture, which are sig-
nificant contributors to China’s food supply, were not
included. This study included work to estimate the quan-
tity of arable land and freshwater availability and em-
ployed a United States Department of Agriculture
(USDA) model to make projections and examine seven
scenarios of agricultural supply and price in China. The
analysis of these estimates and modeling highlighted some
potential policy recommendations.

The major implication from this study was that there
does not exist fundamental resource and technological
constraints on China’s ability to feed itself. Moreover, the
study indicates that China’s demand for grain will stretch,
but not completely overwhelm the world grain markets.
All the scenarios indicate that world food prices for grain
will go up approximately five percent in real terms, which
is not as great as some western analysts had originally
assumed. Imaging satellites have estimated that China’s
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cultivated land area was between 133-147 million hect-
ares (.95 confidence interval). This mean of 140 million
hectares is forty-seven percent greater than the official
Chinese statistics, which, notably, have been the statis-
tics used previously by western analysts to apprise China’s
food security. This information underlines that yield per
hectare in China is even lower than previously assumed.

The study also indicated that the need for addi-
tional grain to feed livestock may not be as great as ini-
tially predicted, for official Chinese government data on
livestock appears to be overstated by twenty to forty per-
cent. This has occurred because local government offi-
cials overstate their numbers to appear more successful
than they actually are in order to receive awards from the
central government. In light of the fact that fewer ani-
mals exist, the estimates for corn needs in China should
be reduced significantly.

IMPLICATIONS OF THE STUDY FOR THE

UNITED STATES AND CHINA

One recommendation from the study suggests that
China shift its current requirement of achieving ninety-
five percent grain self-sufficiency to one of food self-suf-
ficiency. This could then lead to farmers who use more
land to grow high value, labor intensive crops such as
fruits and vegetables to sell on the world market and earn
sufficient money to buy grain. Grain prices would then
be lower and China would have sufficient food, which
would promote social stability. Such a food strategy would
be better for China’s environment as well, for marginal
lands would not have to be used for grain, which would
decrease some erosion problems. Moreover, fruit and veg-
etable crops would conserve water, for they are less water
intensive.

Every year, China and the United States consume
390 million and 240 million tons of grain, respectively.
Both of these countries have the potential to effect the
world food balance. Agriculture production can be a pro-
ductive area for dialogue between the United States and
China. Both the United States and China face similar
agricultural problems, which means the two countries
could hold a dialogue on this topic as equals. Discus-
sions of research and development to solve agricultural
problems in both countries could emerge as a building
block in the U.S.-China relations. The food debate in
China is changing, for there is an increasing openness
and acceptance of foreign information and advice on this
issue. For example, three years ago Who Will Feed China
could not be legally sold in China and now it is being

advertised on television. While agriculture is not as sen-
sitive as topics such as human rights and carbon emis-
sions, the Chinese government is sensitive about certain
food issues. For example, suggestions for the central gov-
ernment to lower subsidies to grain markets and import
our cheaper grain will raise tensions. The Chinese are
concerned about the use of food as a weapon. Conversely,
the United States also has a concern that Chinese de-
mands on the world grain market would cause large fluc-
tuations from year to year. Cooperation on water man-
agement issues could be one mutually beneficial area of
cooperation, for both countries could improve their effi-
ciency in water use. In China, water pricing policy re-
forms could produce significant savings in water, par-
ticularly in the dry north. Another common challenge
for both countries is the loss of some of the most valu-
able cropland to urbanization.

Cooperation on agricultural research is another prom-
ising area for cooperation. In the United States, research
is examining how to use biotechnology to increase yields
and decrease the use of pesticides. For example, one solu-
tion might be breeding seeds with genes that enable plants
to defend themselves. Chinese researchers and policy-
makers are interested in using non-pesticide necessary
crops in order to lower the demand for pesticides, but
the quality of Chinese research equipment is lacking in
this area and they will need investment in order to make
progress in using biotechnology to increase yields. China
has one of the lowest agricultural research intensities in
the world, below the quality of many less developed coun-
tries. If research and development in biotechnology and
other areas could be increased, significant improvements
in food yields in China could be made.
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The uneven distribution of water resources in
China—a dry north and water-rich south—combined
with growing water pollution problems are posing sig-
nificant threats to economic development and quality of
life in some regions of the country. Estimates by the Chi-
nese Academy of Sciences place economic losses from
water shortages in urban areas in northern China to be as
high as U.S. $24 billion in 1997, which equals three per-
cent of China’s GDP. In light of these problems, Chinese
policymakers are exploring a variety of conservation and
pollution control strategies.

 WATER SHORTAGES

In 1985, 236 cities in China had a daily shortage of
twelve million cubic meters a day. A mere six years later
in 1991, 300 of the existing 622 cities in China were
suffering from water shortages by a total of sixteen mil-
lion cubic meters a day. Although construction of water
supply infrastructure to cities has grown considerably in
the 1980s and 1990s, it is expected that by the year 2000
water shortages of twenty million cubic meters a day will
be experienced in 450 cities. The current water shortages
in urban areas adversely impact forty million city dwell-
ers.

 EXPLOITATION AND CONSERVATION OF

WATER RESOURCES

Similar to early water development projects in the
United States, the People’s Republic of China has pur-
sued a water supply strategy by building dams, particu-
larly in the 1950s and 1960s. In the 1980s and 1990s,
numerous water diversion projects have been constructed
to provide water to the expanding northern cities, such
as Tianjin, Qingdao (Shandong Province), and
Shijiazhuang (Hebei Province). These water diversion
projects, which divert water from rivers up to 200-300
kilometers away, were undertaken in order to halt the
over pumping of local groundwater resources. Notably,
the long-debated South Waters Northward diversion
project, which would divert water from the Yangtze River
in southern China to the dry north, has been recently
approved.

Despite the continuing dependence on projects to
increase water supply, demand management measures are

increasingly being adopted in China, because new water
resources have become more difficult to find. The fact
that groundwater sources around cities have become se-
verely depleted—groundwater sources near northern cit-
ies fell ten to thirty meters in the 1980s—has also
prompted the push for water conservation and demand
management. One very promising area for water conser-
vation has been to improve water-use technology and
equipment in certain high-use industries, such as steel,
paper, and crude oil refining. These industries use 500-
700 percent more water per ton of product produced
than similar industries in developed countries. For ex-
ample, steel industries in China use thirty to seventy cu-
bic meters of water for every ton of steel while the rate is
five to ten cubic meters per ton in developed countries.
Efforts in the area of water recycling also represents a
large potential saving of water. Currently, the average rate
of water recycling in Chinese industries is only thirty per-
cent nation-wide. Notably, some cities in the north have
enforced a much higher rate (e.g., fifty percent in Beijing,
Tianjin, and Xian; seventy percent in Qingdao; and sev-
enty-five percent in Dalian). Efforts to increase wastewa-
ter recycling have also decreased wastewater discharge sig-
nificantly. For example, in 1980 the production of 10,000
RMB worth of goods used to generate 470 m3 of waste-
water, while in 1995 this level of production only gener-
ated 130 m3 of wastewater.

Water consumption in urban areas has grown as a
result of growing population and prosperity. Some cities
have also begun to install water meters and institute wa-
ter charges for domestic water use. Not surprisingly, wa-
ter consumption greatly drops in metered homes. Some
cities, such as Beijing have instituted heavy water pricing
and quota systems for industries and other organizations,
for the city is so water short that the annual average water
reserve per person is merely 460 cubic meters per person,
which is one-fifth of the country’s average. Per capita water
resources available in Beijing are one-thirtieth of the world
average for cities in the world. Since 1980, more cities
have constructed water saving or water recycling projects
and the water discharge rate has been reduced from 470
cubic meters in 1980 to 130 cubic meters in 1995.

 POLLUTION OF WATER RESOURCES

A survey conducted in 1984 indicated that of 1,200

Conservation and Pollution of Water Resources in China

9 July 1998
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rivers, 850 (seventy percent) were polluted. A total of
230 of these rivers were heavily polluted and unable to
be used for irrigation, drinking or fishing. A more recent
survey reveals even more serious pollution levels. In 1995,
more than one-third of all rivers and over ninety percent
of rivers surrounding urban areas were polluted. More
than fifty percent of water sources did not meet the stan-
dards of potable source water quality. Table 1 presents an
overview of low water quality of six major river systems
in China. Levels I and II represent the cleanest quality of
water sufficient for human consumption. Notably, fifty-
eight percent of rivers near urban areas are severely pol-
luted (level V and greater). Groundwater sources sur-
rounding cities are also severely polluted. In addition to
river pollution, groundwater pollution has also become
quite severe. As early as 1983, a survey of eight cities found
that all groundwater sources were polluted to some de-
gree.

 STRATEGIES AND POLICIES FOR

DRINKING WATER IN CHINA

In light of the severe pollution of water and ground-
water resources, the Chinese government has adopted a
broad policy strategy to improve water quality. These strat-
egies include:

• Expanding number and capacity of municipal waste-

water treatment facilities;
• Controlling industrial pollution sources;
• Utilizing sewage irrigation projects, fish farming

ponds, and wetland filtration systems;
• Developing effective river basin management; and,
• Controlling non-point pollution sources.

 Municipal Wastewater Treatment Facilities
To protect drinking water sources, it is imperative

for China to speed up the construction and operation of
new municipal and industrial wastewater treatment
plants. Chinese municipal planners have been focusing
on the development of large-scale municipal wastewater
treatment plants, which are more economic and efficient
than the construction of many small treatment plants.
The number of municipal waste treatment plants in China
has grown from thirty-seven in 1978 to 135 in 1996.
Despite the significant increase in the number of treat-
ment plants, most municipal wastewater still is not
treated—1.4 percent of wastewater was treated in 1978
and only 13.1 percent was treated in 1996.

 Industrial Wastewater Treatment
Rules promoting industrial wastewater management

strategies have increasingly been enforced in urban areas
in order to eliminate wastes before entering municipal
water treatment plants. The industries being targeted for
wastewater management include food processing, textile

Source: Wang Baozhen and Wang Lin. 1998. Conservation and Pollution Control of Water Resources in China.
Unpublished Manuscript. Water Pollution Control Research Center, Harbin University of Architecture and Engineering.
Harbin, China.

Class of
Surface
Water
Quality

Yangtze
River

Yellow
River

Pearl
River

Huai
River

Hai
River

Liao
River

River
Reaches in

Urban
Areas

I or  II 32.2% 8.2% 49.5% 17.6% 39.7% 2.9% 0%  (I)
III 28.9% 26.4% 31.2% 31.2% 19.2% 24.3% 23.3% (II

and III)
IV or V 38.9% 65.4% 19.3% 51.2% 41.1% 72.8% 18.8% (IV),

19.6% (V)
Over V 38.4% (>V)
Main

Pollutants
NH 4  –N
CODMN

Phenol

NH 4 –N
CODMN

BOD
Phenol

NH 4 –N
CODMN

Arsenic

NH 4 –N
CODMN

NH 4 –N
CODMN

BOD
Phenol

NH 4 –N
CODMN

Phenol
Cyanide
Copper
Mercury

Petroleum
CODMN

TSS

Table 1. Pollution Data of Surface Water Systems in China—1996
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dying, printing, iron, steel, chemical, pulp, and paper
plants. Approximately 40,000 industrial wastewater treat-
ment facilities have been built and put into operation in
the late 1990s. Most of these facilities have been con-
structed without foreign technology and equipment.

 Natural Filtration Systems
Sewage irrigation projects have been increasing rap-

idly in China since the 1960s. In 1963, a total of 42,000
hectares were supplied by sewage irrigation projects, but
by 1988 the amount of land irrigated by such projects
leapt to 2.8 million hectares. Such projects use irrigated
fields as a filter for wastes, which can improve soil qual-
ity and increase grain yields. As the amount of industrial
wastewater has increased, however, sewage irrigation
projects have increasingly led to the deterioration of farm-
land from toxins and to the contamination of ground-
water resources. For non-industrial wastes, such as ma-
nure, China has used fish farming ponds and duck and
geese ponds to process these wastes. There are approxi-
mately 100,000 such ponds in rural areas that receive
and treat manure and sewage from nearby villages and
towns. In urban areas and industrial districts there exist
nearly 1,500 natural or artificial ponds to receive and
treat municipal and industrial wastewater. Such ponds
are used in conjunction with modern wastewater treat-
ment plants or irrigation farmlands.

Because construction of wastewater treatment plants
cannot keep pace with the growth of pollution, in the
1990s various municipalities and provinces have experi-
mented with utilizing natural wetlands as sewage filtra-
tion systems. Such wetland systems (both natural and
constructed) have proven effective in removing Biochemi-
cal Oxygen Demand (BOD), Chemical Oxygen Demand
(COD), as well as heavy metals, phenol, and cyanide.
These wetlands are viewed as a promising and appropri-
ate type of wastewater technology in China. Some ex-
amples include:

• Tianjin City uses a natural wetland area of 150,000
hectares, which should expand, for the Tianjin Envi-
ronmental Protection Research Center has been con-
ducting pilot studies on various types of wetland fil-
tration systems.

• Heilongjiang Province contains a total natural wet-
land area of six million hectares.

• Shenzhen City (Guangdong Province) has built and
operates a 140-hectare wetland system for treating
domestic wastewater.

• Rongcheng City (Shandong Province) has been suc-
cessful in utilizing a 200-hectare of semi-constructed

wetland system to treat municipal sewage and pulp
and paper mill effluent.

• Shouguang City (Shandong Province) built a 150-
hectare wetland in 1996.

• Jiaonan City (Shandong Province) built a 120-hect-
are wetland in 1997 and has reached a capacity to
treat 50,000 m3 of municipal wastewater per day.

 River Basin Management and Non-point Pollution
Control

Since the 1980s, the Chinese Ministry of Water Re-
sources has been expanding the administrative power of
river basin commissions in order to better coordinate
water conservation and pollution control work. The main
functions of river basin management commissions has
been to assess current and future water quality and re-
sources, as well as set the priorities for comprehensive
planning to manage water resources within the river ba-
sin. These commissions focus on the development of re-
gional wastewater treatment plants, and large treatment
and storage ponds to filter pollution within the basin.
The greater empowerment of river basin commissions
has led to the cleanup of ninety-nine rivers over the past
decade.

In order to prevent non-point pollution, regulations,
subsidies, and education programs have attempted to pro-
mote the controlled application of chemical fertilizers and
pesticides and substitute low toxic pesticides for the highly
toxic pesticides more commonly used.
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One year after the creation of the U.S.-China Envi-
ronment and Development Forum, questions regarding
the results and benefits of environmental cooperation
merit evaluation and discussion. The energy initiatives
and water initiatives have been created to promote ben-
efits for both countries. For example, access to U.S. ex-
pertise and technology could enable China to leapfrog
into cleaner energy development. Conversely, China of-
fers the United States huge markets for remediation, pol-
lution control, and processed technology markets.

U.S.-CHINA ENERGY INITIATIVES

The U.S.-PRC Environment and Energy Initiative
owes its origin to the trip by Vice President Gore to China
in 1997. After the visit, the Office of the Vice President
convened an interagency group to examine ways in which
the United States could connect the environment with
key financial decisions in the energy sector. The details
on the Environment and Energy Initiative were completed
in October 1997. This initiative contains three central
themes: 1) bringing clean energy technology to China,
particularly focusing on clean coal and sulfur reduction
technology; 2) rural electrification; and 3) air pollution.

In November 1997, an Oil and Gas Forum was also
initiated to focus on the development of nitrogen mon-
oxide (NO) policy, offshore and onshore drilling and joint
venture oil and gas projects. Both of these energy initia-
tives are creating interagency cooperation both within
and between the two countries. In China, the State Envi-
ronmental Protection Agency, the State Development and
Planning Commission, and the Ministry of Science and
Technology are the main agencies engaged in the coop-
erative energy activities. On the U.S. side, the Depart-
ment of Commerce, Department of State, Department
of Energy, the White House Office of Science and Tech-
nology Policy and the Environmental Protection Agency
are the key agencies participating in these energy initia-
tives.

To make progress in the focus areas of these energy
initiatives, Chinese policymakers will need to make
changes in financial markets and infrastructure planning
in order to enhance China as an attractive market for
energy investment. Nuclear agreement is mentioned in
the Environment and Energy Initiative, but nuclear en-

ergy became a separate agreement, specifically a “letter of
intent” for future cooperation. The Energy and Environ-
ment Initiative Forum is viewed as quite successful as a
means for continuing engagement between the two coun-
tries. Moreover, the Oil and Gas Forum is attracting a
high level of attention from U.S. companies.

China needs at least U.S. $50 billion a year in invest-
ment to meet its need for clean energy infrastructure.
Ideally, to mitigate energy shortages and improve pollu-
tion problems, China will need considerable investment
to leapfrog into high quality energy technology. One of
China’s greatest challenges in the energy sector will be to
develop ways to bring capital from the private sector for
new energy technology and renewable energy develop-
ment. One opportunity for joint public and private in-
vestment would be in the development of coal bed meth-
ane and liquefied natural gas (LNG), for there exists con-
siderable development potential for these energy types in
China. Notably, in October of 1997 ARCO signed three
contracts worth U.S. $30 million with the Chinese to
explore for coal bed methane in Shanxi Province. The
goal of the investment is to bring coal bed methane from
this western province via pipeline to Beijing in order to
replace urban coal burning.

In terms of financing, the Environment and Energy
Initiative is setting up the financing seminars for Chi-
nese administrators in the energy sector. Moreover, a U.S.
government initiative to promote clean energy technol-
ogy in China is being undertaken by the U.S. Export
Import Bank. The Export Import Bank is in the process
of creating a U.S. $50 million credit facility for renew-
able energy technologies with a goal to target small com-
panies.

A working group on climate change met for the first
time in August of 1998 and had productive discussions.
An expansion in climate change discussions would create
even greater opportunities for the United States and China
to work together on energy issues. Although these talks
and initiatives are promising, the United States must avoid
becoming too naive about U.S.-China environmental re-
lations, for there still exists the possibility of discord, es-
pecially over climate change. To continue the momen-
tum in environmental agreements, the United States
should avoid pressuring China and instead focus on cre-
ating mechanisms in which the Chinese are genuinely
interested and which can solve severe local pollution and

Briefing on U.S.-PRC Environmental Initiatives
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energy problems. One ideal example of an initiative that
has generated interest in both countries was the air qual-
ity monitoring agreement signed in June 1998. It must
be acknowledged that the efforts by the United States to
assist China in its energy goals continue to be hindered
by the restrictions on U.S. Agency for International De-
velopment and Trade Development Agency funding.

THE WATER RESOURCES MANAGEMENT INITIATIVE

The Water Resources Management Initiative, which
was begun in 1998, stemmed from an idea developed at
the 1997 Environment and Development Forum held in
Beijing. At this meeting, each of the Forum’s four work-
ing groups addressed some aspect of water. For example,
the Energy Working Group discussed small hydropower;
the Science and Technology Working Group addressed
water in its discussions on ecosystem protection; the En-
vironment Working Group explored watershed research;
and the Commerce Working Group explored the issue of
water conservation and wastewater treatment. There was
clearly a need to bring these interests together into a more
holistic approach to water resources management and a
more coordinated approach was needed to maximize the
efficiency of the different efforts by the working groups.

Since that meeting, a dedicated interagency group has
been working to develop a proposal for the U.S. and
Chinese governments to undertake a more coordinated
approach to water management. A large workshop on
Water Resource Management, which will include U.S.
and Chinese government agencies and nongovernmental
organizations, is being planned for early 1999. This work-
shop will examine issues related to assessment/prediction,
infrastructure, and management using two different river
basins in the United States and China. The framework
that will guide the formation of this U.S.-China joint
water management program is outlined in Table 1. This
framework is the product of extensive consultations both
inside and outside government.

[Editors Note: The Water Resource Management Workshop
did take place in April 1999 and the workshop led to the
creation of a U.S.-China Water Resource Management Pro-
gram. Information on the program available at: http://
www.lanl.gov/chinawater/procpres.html.]

Discussion Areas Infrastructure Management Assessment/Prediction
Agriculture/Forestry Storage, distribution,

erosion, pollution,
quality and quantity
(irrigation), crop
production

Land use, pollution
(non-point source),
erosion, distribution,
economics, water
quality and quantity

Data sources, data
archives, database
management, remote
sensing, prediction,
modeling and
simulation

Ecological Support Availability of water,
ecosystem health,
quality and quantity of
water, natural resource
management

Biodiversity,
technology and
engineering, instream
flow requirements,
water availability

Data interpretation,
satellite imagery,
prediction, modeling
and simulation

Domestic and
Industrial Water
Supply and Use

Treatment facilities,
supply, industrial
production, quantity
and quality of water

Quantity and quality
of water, human
health, cost/price of
water

Data-sharing systems,
sensors, prediction,
modeling and
simulation

Flood and Drought
Planning Mitigation

Hydropower
development, instream
flow

Economic and
environmental impact
of event

Remote sensing,
prediction, modeling
and simulation

Table 1. Framework for U.S.-China Joint Water Management Program
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In 1979, the first major environmental statute—the
Environmental Protection Law—was enacted in the
People’s Republic of China. The nascent environmental
law regime in China faces many challenges, for it is tak-
ing place in a country undergoing rapid economic, legal,
and social reform. After nearly twenty years of develop-
ment one can begin to systematically appraise the progress
of China’s emerging environmental law regime. In order
to formulate strategies to strengthen the compliance of
environmental laws, there are two key areas of the Chi-
nese environmental law regime that merit examination:
access to information and enforcement trends.

ACCESS TO INFORMATION

Information on the environment and environmen-
tal legislation in the developing world is rarely the qual-
ity necessary for making management decisions and pro-
moting effective implementation. These problems are very
acute in China, where resources devoted to environmen-
tal information are low due to financial limitations and
the relatively recent focus on environmental issues. In
addition to the paucity of information, institutional ob-
stacles within the government and legal system in China
also have created a very unequal distribution of informa-
tion on laws, regulations, and enforcement mechanisms.
This lack of information has led local governments to
misinterpret laws and regulations and has prevented pub-
lic comment on the content and implementation of en-
vironmental laws. Without clarity and transparency, en-
vironmental laws will not be effectively implemented.

Demands by local governments and citizens for bet-
ter information on environmental quality and laws have
been spurred by the growing severity of environmental
damage in China. Roughly forty percent of river waters
in China are completely unusable. Pollution damages—
particularly from water and air pollution—cost China
roughly $54 billion each year. The rising instances of
pollution and disaster-related deaths have also heightened
public concern and there is a notable increase in grassroots
environmental organization activities. In addition, over
the past decade, interaction among grassroots environ-
mental groups in Hong Kong, Taiwan, and mainland
China has flourished. These environmental groups are
not necessarily playing an advocacy role in China, but

they are giving citizens a way to voice their concerns and
demand better information on environmental quality and
implementation of environmental laws. This growing
crisis orientation of citizens about environmental quality
has pushed the central government to promulgate a wide
range of environmental laws. Examples of key national
statues include:

• Marine Environmental Protection Law (1982)
• Water and Soil Conservation Law (1991)
• Air Pollution Prevention and Control Law (1995)
• Solid Waste Law (1995)
• Mineral Resources Law (1996)
• Environmental Noise Pollution Law (1996)
• Water Pollution Prevention and Control Law (1996)
• Energy Conservation Law (1997)
• Criminal Law Amendment—includes section on en-

vironmental crimes (1997)
• Land Administration Law (1998)

Despite the wide range of new laws, there is no na-
tional requirement that these environmental laws be pub-
lished or compiled in any one place. Therefore, at the
sub-national level, many local agencies have difficulties
gaining access to these laws and subsequent implementa-
tion regulations. Moreover, many of these laws place con-
tradictory demands on local regulators. To overcome this
problem, there is currently a proposal within the National
People’s Congress to integrate all the separate conserva-
tion laws into a single National Conservation Law. Alter-
nately, the Congress is discussing whether to simply
amend the separate conservation laws to eliminate con-
tradictions. Other planned pieces of legislation for the
next five-year period (1998-2003) include Clean Produc-
tion Law, Environmental Impact Assessment Law, Re-
newable Energy Law, and Radioactive Pollution Preven-
tion and Control Law. Planned laws that will comple-
ment the 1995 Solid Waste Law include laws for toxic
chemicals management and industrial waste utilization.
While this list for planned legislation may seem lengthy,
it is significantly shorter than environmental laws pro-
posed in the previous five-year plan, which highlighted
fourteen environmental statutes to be created or revised.
Li Peng, the head of the National People’s Congress, has
demanded that the Congress be realistic in its planning
goals and promulgate fewer, higher quality laws.

Environmental Law in China

7 October 1998
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One mechanism to promote information dissemi-
nation is the environmental impact assessment (EIA),
which can engage the public and put pressure on pollut-
ers and developers. China’s EIA law (1979) requires indi-
vidual projects to conduct an EIA and have it approved
by the local Environmental Protection Bureau. With this
approval the builder can then take the project to the local
planning commission for a permit. The main shortcom-
ing of EIAs in China is that they only focus on indi-
vidual projects, and EIAs are not applied to regional plan-
ning or government land-use and industrial policies. For
example, in the early 1980s, the national government
passed a policy that allocated forestland to individual
farmers based on the assumption that those granted the
right to use the forests would take care of them. Because
farmers did not believe these land-use rights were secure,
they quickly cut down most of the trees; an EIA could
have helped better shape this land-use policy. Another
shortcoming is that environmental impact assessments
are not readily available for public viewing, which limits
the possibilities of public input on land and industrial
development.

To expand information access on environmental laws,
China will need to promote and protect the freedom of
information to its citizens. Newer environmental laws
have notably included rules for notice and comment on
regulations in order to encourage public participation.
Greater internet access in China also represents another
means for promoting greater circulation of environmen-
tal and legal information. The Asia Development Bank
has been funding work to analyze existing environmen-
tal laws and disseminate this information to all regula-
tors.

ENFORCEMENT TRENDS

Enforcement of environmental laws in China is much
more difficult than in the United States, not only be-
cause of a lower amount of environmental awareness and
economic development, but also due to a lack of enforce-
ment capacity within the State Environmental Protec-
tion Agency (SEPA). In addition to the severe dearth of
financial resources and personnel training within SEPA,
the staff is very small, with only 200 people. As a com-
parison, the U.S. EPA has approximately 17,000 people
in its agency.

Environmental laws, like most laws in China,
tend to be very general and brief, which in practice grants
considerable discretion to local governments. For example
the Chinese Air Pollution Control Law is a mere ten pages

long and allows local governments to adjust the law to fit
local conditions. This has led to very inconsistent en-
forcement of air pollution control standards. More de-
tailed and clearer environmental laws could help improve
their implementation and enforcement.

The growing use of criminal law in environmental
law enforcement is one major attempt to improve com-
pliance. Notably, the Criminal Law, which was amended
in 1997, now includes some environmental crimes, such
as unauthorized waste import. Some new environmental
laws also include criminal punishments and the death
penalty is a possible punishment for extreme violations.
Another change in new legislation meant to promote
better enforcement, has been rules requiring more open
reporting of waste generation and public access to imple-
mentation activities.

A considerable number of projects funded by the
World Bank have been aimed at environmental educa-
tion and capacity building, particularly to fund training
programs for the drafters of laws. However, not many
education or financing programs have been directed to-
wards implementation and enforcement training of local
officials. Training of judges is also an area that merits
more attention and investment, for many judges are
former military personnel who lack a substantive legal
background. One promising trend for improving enforce-
ment of environmental laws has been the work by non-
governmental organizations in China to raise public
awareness of environmental problems and existing laws.
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In preparation for the April 1999 U.S.-China Fo-
rum on Environment and Sustainable Development, a
subset of the Working Group on Environment in U.S.-
China Relations has developed the following ideas for
cooperation between the two countries. These ideas and
strategies are designed to be proposed at the Vice Presi-
dential/Prime Ministerial level, and implemented by
lower-level government agencies and/or nongovernmen-
tal institutions. The ideas listed below reflect the indi-
vidual opinions of Working Group members, and do not
represent the opinions of the Woodrow Wilson Center, a
non-partisan, non-advocacy institute.

GENERAL ENGAGEMENT STRATEGIES

• Assistance and proposals for environmental activi-
ties should fit within the overall framework of the
Chinese economic reform. Chinese Prime Minister
Zhu Rongji is under heavy pressure to reform China’s
state owned enterprises (SOEs), financial markets,
and government bureaucracy. Prime Minister Zhu is
most interested in U.S. assistance on economic re-
form; U.S. support for his reform plans will provide
him with renewed strength in China and a greater
ability to press for environmental improvements both
within and outside state owned enterprises.

• Mutual benefit in educational and scientific ex-
changes should be prioritized. Initiatives should not
only consider Chinese environmental conditions, but
also invite and create a mechanism for Chinese as-
sessment of U.S. environmental performance and
practices. Joint exchanges and research centers that
emphasize the sharing of knowledge, information,
and expertise will help develop U.S. and Chinese
environmental improvements.

• Trade and investment opportunities for U.S. firms
should be incorporated, as much as possible, into
environmental improvement efforts. Emphasis
should be placed on areas that are of high interest to
the Chinese and to U.S. firms. Water conservation
and treatment are potentially strong markets for U.S.
firms in China, and the World Bank has demon-
strated that commercial reforestation projects in
China can be profitable.

• Local education efforts should be emphasized to
improve overall environmental awareness and local-
level environmental regulation implementation. Simi-
lar to the United States, local level environmental
awareness in China increases pressure on local gov-
ernments to enforce environmental regulations. Ef-
forts to broaden the knowledge of Chinese citizens
on environmental issues will play a large role in de-
termining the success of China’s environmental ini-
tiatives in the decades to come.

• Whenever possible, agreements and projects should
be fashioned in such a way that they demonstrate
China’s willingness to combat climate change. A
major barrier to support for global climate change
action in the United States is the belief that develop-
ing countries, and especially China, are not taking
action to reduce greenhouse gas emissions. If viewed
in a different manner, energy efficiency, reforestation,
and wetlands restoration projects, among others, can
all be considered carbon reduction projects. Joint
efforts in these areas would provide examples of Chi-
nese action on climate change, and would demon-
strate to the Chinese that the United States govern-
ment is willing to move forward together on climate
change issues.

• Efforts should be made to coordinate the initiatives
of various U.S. and Chinese groups working on en-
vironmental issues in China. Many Chinese schol-
arly institutions and environmental NGOs are ap-
proached by various U.S. actors seeking partnerships
on environmental issues in China. New initiatives
should focus on coordinating the efforts of U.S. ac-
tors through umbrella agreements or consortia.

OPTIMAL AREAS FOR ENGAGEMENT

• Energy Efficiency. In both production and consump-
tion, China can vastly improve its already impressive
energy efficiency efforts. Clean and efficient energy
production and consumption decreases costs, im-
proves ambient air quality, and reduces sulfur and
greenhouse gas emissions.

• Wetlands Restoration and Protection. The loss of
wetlands is a problem in both the United States and

Policy Options for the 1999 U.S.—China Forum on
Environment and Sustainable Development
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China. Wetlands can reduce the severity of floods,
decrease pollution from agricultural runoff into lakes
and rivers, and maintain biodiversity. The wetlands
issue is critical in many areas of the United States
and China, and joint benefits could be gained from
cooperation on this issue.

• The Energy-Climate-Health Nexus. Increased re-
search on the health impacts of China’s energy con-
sumption—and the resulting health care costs of en-
vironment-related illnesses—would help demonstrate
the social and economic need to address these issues.
Reductions in total suspended particulates can cre-
ate ancillary reductions in sulfur and greenhouse gas
emissions.

• The Reforestation-Climate-Water Nexus. The con-
nections between water, climate, and forests should
be emphasized. China’s planned reforestation efforts
will create carbon sequestration benefits and improve
flood control.

• Joint Research and Educational Consortia. Efforts
to increase mutual understanding and knowledge
about environmental issues will benefit both coun-
tries, while developing strengthened ties in the non-
governmental (NGO) and scientific sectors.

• Rule of Law and Environmental Enforcement. There
are significant connections between the establishment
of rule of law and environmental enforcement. Con-
nections between these two issues will be imperative
to improving compliance with environmental regu-
lations at the township and village levels.

• Post-Disaster Ecological Restoration. Massive floods
and storms in both the United States and China have
caused the destruction of environmentally sensitive
areas. Many opportunities exist for the joint study of
the ecological restoration of these areas, and the meth-
ods by which restoration efforts can help reduce the
severity of future natural disasters.

SPECIFIC IDEAS FOR PROPOSALS AND PROJECTS

Many of the ideas for specific proposals and projects
cut across the four categories: acid rain, climate change,
land use, and water resources. These four areas of em-
phasis have been grouped by focus rather than by envi-
ronmental category.

JOINT RESEARCH AND EDUCATIONAL INITIATIVES

• Establishment of a loose consortium of universities

to foster policy-linked research and educational ex-
change consistent with the Environment and Sus-
tainable Development Forum’s chosen themes. The
aim of this government-sponsored consortium would
be to provide high-level political impetus for expand-
ing the existing abilities of U.S. universities to spon-
sor students, senior scholars, and visiting
policymakers from China in pertinent areas. Hope-
fully, the high-level government involvement would
also encourage Chinese universities and NGOs to
sponsor a similar exchange of Americans to China to
better understand Chinese policy conditions. Uni-
versities currently undertaking research projects in
China (such as Harvard, Stanford, MIT, Yale, Berke-
ley, and others) could be joined in the consortium by
equally prestigious Chinese universities (such as
Tsinghua and Beijing University in the north, and
Shanghai’s Jiaotong and Fudan Universities). The
governmental members of the Forum could shape
the areas of focus for research activities conducted
by the consortium members, perhaps resulting in a
series of Sino-American conferences with both aca-
demic sessions and “executive summary” sessions for
policymakers.

• Designation of at least one large and critical wetland
site in each country to study the role of wetlands in
water purification and flood relief. Wetland issues in
China are critical in many areas, including the cen-
tral/Yangtze region, the south (Pearl River delta), the
southwest (headwaters of the Mekong and Irrawady),
and the northeast (Three Rivers Plain along the two
China-Russia border rivers). Many areas in the United
States are facing similar wetland crises. Capitalizing
on China’s recently announced plans to restore wet-
lands in the upper Yangtze, a bi-national team could
study wetlands restoration to help increase knowl-
edge on the role of wetlands in flood protection and
water pollution control, and in ecological restora-
tion strategies. Bi-national teams could also study a
sister U.S. site. Such sites could be managed jointly
by government research laboratories, universities, or
NGOs.

• Establishment of a U.S.-China Joint Center on Hu-
man Health. This Center, located within China,
would provide an opportunity for U.S. scientists and
researchers to work with their Chinese counterparts
to increase knowledge in both countries about the
effects of air and water pollution on human health.
The Center could be jointly managed by government-
sponsored research centers (such as the National In-
stitutes of Health), or U.S. and Chinese medical
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schools.
• Creation of a joint project to share environmental

education materials and information via the Internet.
There is a great need in China for improved envi-
ronmental education materials for teachers. Chinese
NGOs have developed environmental textbooks, but
are facing difficulty in securing funding to print and
distribute the millions of books it would take to edu-
cate the Chinese public on environmental issues.
While Internet access in China is still very limited, it
is growing rapidly. Environmental information placed
on the Internet in both Chinese and English would
help raise American understanding of China, as well
as offering materials for Chinese teachers and stu-
dents. Such an initiative could perhaps find support
from U.S. computer and telecommunications firms.

• Creation of a bi-national working group to study
post-disaster planning for ecological restoration. This
working group would examine ecological restoration
strategies and practices in the two countries and
would establish a long-term policy research process
to study the importance of ecological restoration in
the aftermath of natural disasters.

• Creation of a joint task force, with participation from
European countries and other developing nations,
to study emissions trading. This task force would ex-
amine methods for establishing trading systems, how
such systems work, and solutions to problems of par-
ity within trading systems.

• Establishment of local environmental educational
centers that specifically target village bureaucrats and
local level officials. These centers could focus on ag-
ricultural extension, energy efficiency, green account-
ing, and environmental management systems. Cen-
ters could be established through sister city agree-
ments that focus on common environmental prob-
lems and/or industries.

• Assistance in developing Chinese-language television
shows and videos that describe U.S. environmental
history, practices, and successes. These programs
could be developed jointly between U.S. and Chi-
nese NGOs, and broadcast on Chinese television.
Such television shows would increase Chinese un-
derstanding of environmental issues, and of success-
ful approaches to environmental problems in the
United States.

• Joint support for the NGO Forum on U.S.-China
Environmental Cooperation. This Forum, being
planned for Fall 1999, will bring together environ-
mental NGOs in China and the United States to dis-
cuss NGO development, management, and techni-

cal environmental issues. The goal of the NGO Fo-
rum is to increase cooperation and develop lasting
partnerships between U.S. and Chinese NGOs.

ECONOMIC REFORM AND SUSTAINABLE

BUSINESS PRACTICES

• Creation of a U.S.-China Joint Center on Business
Training and Sustainable Enterprise Development.
This center could be established at the business school
of Tsinghua University (headed by Zhu Rongji) in
cooperation with a U.S. university. This business cen-
ter would focus on increasing knowledge in China
about environmental business practices such as envi-
ronmental economics, risk assessment, environmen-
tal impact assessment, green accounting, tradable
permits, and environmental management systems,
while also providing expertise on more general fi-
nancial and business topics such as mergers,
privatization, and financial market restructuring.
There is a strong need in China for assistance on
enterprise and financial market reform. Packaging
such information with expertise on sustainable busi-
ness development and practices would most likely
be very attractive to the Chinese.

• Establishment of a U.S.-China Joint Center on En-
vironmental Technology Development and Manage-
ment. In order to promote the development of its
environmental industry, China is likely to relax regu-
lations on joint ventures and foreign investment. The
creation of a joint center on environmental technol-
ogy development could give U.S. firms an advan-
tage, especially in water conservation, treatment, and
energy-saving agricultural technology in which the
United States is a leader. Specific cooperation on water
management and quality in paired regions of both
countries—such as central California and the North
China Plain—could potentially open doors for U.S.
technologies and technical expertise.

CLIMATE CHANGE-RELATED INITIATIVES

• Expanding, a currently proposed, internal U.S. car-
bon emissions trading system to include projects un-
dertaken in China could provide mutual benefits to
the United States and China. Separate from the Kyoto
Protocol and its Clean Development Mechanism, this
program would reward U.S. firms with early credit
for investing in Chinese carbon offset or reduction
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projects. The program would demonstrate to the
Chinese that the United States does not want to en-
trap them in future commitments, but rather is in-
terested in creating a market for carbon emissions
trading and in improving China’s environmental con-
ditions. Expanding the trading system to include
Chinese projects would also provide an example of
Chinese action on climate change issues.

• Assisting in developing sustainable forestry projects
in the upper Yangtze region of China could become
a promising climate-related initiative. The Chinese

have announced extensive reforestation plans for a
large portion of the upper Yangtze region to prevent
soil erosion, assist with flood control, and achieve
ecological restoration. The World Bank has demon-
strated that forestry in parts of China can be profit-
able. For many commercial forestry projects, the cost
of carbon sequestration is zero. Training on sustain-
able forestry in these regions of China could provide
large carbon offsets for U.S. firms while also helping
China meet its reforestation objectives.

GREEN VOICE ENVIRONMENTAL SOLUTIONS

Green Voice Environmental Solutions is a newly founded Chinese nongovernmental organization
based in Beijing. The mission of Green Voice is to coordinate technically proficient teams of environmental
professionals to bring sustainable solutions to complex environmental challenges. Operating as an autonomous
NGO, Green Voice is able to constructively build partnerships among different Chinese government units
for collaborative environmental initiatives, provide volunteer opportunities for environmental professionals
to join multi-disciplinary teams, strengthen communications among China’s growing environmental sector,
and facilitate the involvement of international partners in model environmental projects.

Specific work areas for Green Voice include: 1) analysis and promotion of investment policies and
procedures to stimulate the development of pollution prevention and energy conservation projects; 2)
ecosystem management programs to conserve globally significant biodiversity in China’s Yunnan, Sichuan,
and Qinghai Provinces, the Tibet Autonomous Region, and the Tumen River region; 3) capacity building
programs for national park management and publication of interpretive materials; 4) experiential
environmental education program for Chinese youth, including development of vocational training on
source reduction strategies and material handling protocols for hazardous materials; 5) strategic
communications services to refine and amplify environmental messages to target audiences, from simple
brochures to new streaming technologies via the Internet; 6) facilitation of environmental technology transfer
to strengthen China’s growing environmental protection industry; 7) building a coalition of government
agencies, environmental organizations, industry associations, universities, and medical centers to reduce the
public health threat of childhood lead poisoning; and 8) coordination of diverse training programs to build
environmental management capacity of Chinese organizations.

Green Voice was founded by Mr. Leon Chen, who has supervised scores of environmental programs
over the last ten years. In 1991, Mr. Chen was a consultant to U.S. EPA on China’s country program of
ozone protection and helped implement the U.S.-China Environmental Cooperation Protocol, including
the evaluation of China’s coal based energy sector. Since 1993, he has worked for the World Bank to help
China implement the Montreal Protocol for ozone protection and most recently on the Bank’s Iodine
Deficiency Disorder Control project. Throughout his environmental career, Mr. Chen has compiled an
impressive range of environmental experiences working for TRI (a U.S. environmental consulting firm),
Waste Management International, U.S. Foreign Commercial Service, UNDP, UNEP, Getty Conservation
Institute, EarthVoice, The Humane Society of the U.S., Fauna and Flora International, Phillips Petroleum
Company, and the U.S.-China Environmental Fund. Mr. Leon Chen is also an author of China Environment
and Sustainable Development Resources Book published by UNDP in August 1996.

For more information contact: Leon.chen@public.gb.com.cn
Tel. 86-10-6803-4877  Fax  86-10-6585-8600
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China constitutes the world’s largest population with
approximately 1.2 billion people. Today, one out of ev-
ery five people in the world lives in China. This large
population inevitably places intense demands on the natu-
ral environment and raises concern about sustainable
development in China. It is not only the size of the popu-
lation that causes concern, but the changing distribution
of this population also poses great challenges to the Chi-
nese government as the country strives to improve its eco-
nomic growth. The interaction between environment and
population occurs in a cyclical pattern with demographic
behavior. For example, the destruction or depletion of
natural resources in rural areas spurs urban migration,
which increases the demand for natural resources by ur-
banites. This greater demand for natural resources is
drawn from rural areas, which in turn increases rural
poverty and induces more migration to urban areas.

POPULATION TRENDS

The population in China is currently growing at a
rate of about 1.4 percent annually. Through continuing
efforts of family planning and enforcement of the one-
child policy in urban areas, China has succeeded in slow-
ing its rate of growth, which is predicted to level off at
1.5 billion by the year 2050. One notable population
dynamic in China is the growing elderly proportion of
the population. Since many of these elderly in rural areas
do not have retirement pensions, their children will bear
the burden of their care. This in turn will naturally im-
pact growth and income patterns in China.

MIGRATION TRENDS

The trickle of migration to cities in the 1980s has
turned into a flood and Chinese demographers estimate
that the country’s floating population may be as high as
100 million, a population the size of Mexico’s. Heavy
migration continues despite attempts by interior prov-
inces to limit the number of peasants heading for the
coastal cities.

The speed and scale of change in the population
movement from rural to urban areas in China is one that
no country has ever dealt with before. Since 1990, the

movement of millions of rural people into urban areas in
China has become a growing problem for city govern-
ments. The overwhelming majority of migrants head the
coastal cities and special economic zones which are the
urban areas with the fastest economic growth rates. Most
large coastal cities now have one to three million migrants
living in shantytowns, overcrowded makeshift dormito-
ries or public places, particularly railroad stations. Every
night the main railway stations in Beijing, Shanghai, and
Guangzhou are filled with poor migrants seeking work.
Shanghai’s population of seventeen million is now aug-
mented by three million migrants attracted from all over
the Yangtze River valley to the city’s mammoth construc-
tion sites. One sign of the city’s construction boom is the
fact that Shanghai’s new special tax-free zone on the east
bank of the Huangpu River has eleven percent of the
world’s largest construction cranes.

Despite the country’s encouraging economic pros-
pects, China’s State Planning Commission (SPC) has pre-
dicted massive unemployment problems in urban areas.
According to its predictions, approximately forty-four
million young people will enter the job market over the
next five years and some twenty million workers in un-
profitable state-run enterprises will lose their “iron rice
bowl” jobs. Simultaneously, approximately 120 million
surplus rural workers will head for coastal cities and other
newly industrialized zones to seek work. The SPC has
calculated that 180 million new urban jobs will have to
be created to absorb all of these workers. If the economy
continues to grow as it has since 1980, job creation may
not be a problem. However, if China’s explosive growth
begins to slow, as it has over the past two years, millions
of unemployed or underemployed people could be wan-
dering the urban landscape.

ENVIRONMENTAL CONCERNS

In addition to the joblessness and stability concerns
created by a growing wave of migration, the larger popu-
lation in cities has dramatically increased urban pollu-
tion problems. For example, urban wastewater pollution
problems have been worsening throughout the reform
era and scientists have estimated that along China’s 18,000
kilometer-long continental coastline, municipal wastes
flow into coastal waters at the rate of fifty to sixty million

Population, Migration, and the Environment in China

4 November 1998
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metric tons per day, which amounts to seventeen to
twenty-one billion metric tons a year. As of 1993, only
sixteen percent of the total amount of wastes discharged
received any form of treatment. That same year, the
country’s industries collectively pumped thirty-six billion
tons of industrial effluents into rivers, streams, and coastal
waters.

Over 100 million people live along China’s Bo Hai
Sea coast at a density of up to 1200 people per square
kilometer, which has led to a significant increase in wastes
dumped into coastal waters. Shanghai dumps 4.5 mil-
lion metric tons of untreated wastes into coastal waters
everyday. China’s provinces along the Yellow Sea dump
744 million metric tons of untreated wastes into it every
year. The industrial waste emissions from the thirteen
large port cities flowing into the coastal waters total 200
million a year.

Untreated sewage is contaminating China’s rivers se-
verely as well. The fact that many of China’s rivers are
drying out on a regular basis due to overdrafts has exac-
erbated this pollution problem. For example, since the
mid-1980s the Yellow River does not reach the sea for
nearly 200 days a year.

The Liao River in northern China carries 1.3 billion
tons of untreated industrial effluents into coastal waters
annually. In the summer of 1986, nearly every aquatic
organism was killed for hundreds of kilometers along the
Liao River due to the massive amounts of pollution. This
was the first instance of China’s, now notorious, “stink
rivers.” In 1986, the Xiao River was overwhelmed with
untreated sewage water, killing 100,000 metric tons of
shellfish in the lower reaches of the river. The economic
loss was estimated at 2.5 million dollars.

The high density of population in the urban areas
raises not only concerns of pollution, but also increases
in infectious diseases and social disorder. The difficulties
in acquiring resources such as electricity and clean water
have already led to the theft of these resources.

ENVIRONMENTAL IMPACT AND POPULATION DENSITY

There is no inherent relationship between popula-
tion density and environmental impact. Thirty million
people spread through small towns and villages can do as
much damage to the natural environment through de-
forestation, as thirty million concentrated in one or two
cities. Negative or unmanaged impacts are however more
visible and potentially more harmful to human health
when concentrated. It is possible that some technologies
for treating wastes may be more effective in large cities

where economies of scale are available.
Migration trends in China are creating the largest

concentration of urban dwellers the world has ever known.
The impact of such densely populated cities will depend
on the kind of urban management that is put in place. To
conquer the challenges of quickly growing and high-den-
sity cities, the urban management will have to be better
than any other cities in the world have previously done.
There are, however, no convenient technological or mana-
gerial fixes to China’s urban population problems, for no
other country has faced an urban migration at such a
scale and speed. Chinese policymakers appear to favor
high-tech, mega-project solutions to fulfill its growing
demand for energy and other resources (e.g., the con-
struction of large water diversion projects to bring water
to northern China, the building of huge dams to miti-
gate flooding and supply electricity, the construction of
large ring roads around cities to help alleviate traffic prob-
lems). The United States and other western countries
could positively influence the urban environmental qual-
ity in China by promoting:

1) Mass transportation technology that offers a cred-
ible alternative to the automobile;

2) Water resource management that encourages effi-
ciency for all uses, applying demand management
through pricing policies that reflect costs for pro-
duction and re-use;

3) The development of a “safety culture” for industry
and urban service delivery. For example, safety stan-
dards that are linked with environmental standards;

4) The development of an effective insurance industry
to raise standards in every sector—transportation,
industry, housing, and health;

5) Training in environmental management;
6) Sister-City arrangements with foreign cities that con-

tain an environmental agenda.
7) The growing greenbelt movement that designates tree

planting in urban areas.
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PURPOSES AND PLANS FOR THE SECOND U.S.-CHINA

FORUM ON ENVIRONMENT AND DEVELOPMENT

In Vice President Gore’s 1997 trip to Beijing, the
simple objective was to pave the way for President
Clinton’s trip and work out a venue for discussion and
cooperation on environmental issues at the most senior
political level. The visit resulted in the creation of The
U.S.-China Forum on Environment and Development
(hereafter, the Forum). The Forum is co-chaired by the
Vice President and the Premier of China—initially, Pre-
mier Li Peng.

The Forum’s work is divided into four working
groups: energy policy, environmental policy, science for
sustainable development, and commercial cooperation.
These groups are co-chaired by representatives of various
government agencies and act as coordinating mechanisms
for activities that take place under the Forum. The up-
coming visit of Premier Zhu Rongji provides the first
real opportunity for U.S. government agencies to focus
energy on this Forum and to turn it into a productive
working institution. Below is an outline of the four work-
ing groups of the Forum.

• The Energy Policy Working Group discusses issues of
energy generation—including conventional, nuclear,
renewable, and alternative energy sources—and ma-
jor energy consumption activities in industrial, trans-
portation, building, and utility sectors.

• The Environmental Policy Working Group focuses on
two separate tracks. First, it consults and coordinates
on multilateral environmental issues and negotia-
tions. Second, it addresses pollution prevention and
control, health impacts of pollution, as well as waste
management and remediation, which includes haz-
ardous waste.

• The Science for Sustainable Development Working
Group examines the application of science and tech-
nology to better understand and foster sustainable
development in China.

• The Commercial Cooperation Working Group exam-
ines trade, energy, environment, agriculture, and
other aspects of U.S.-China environmental relations
that pertain to sustainable development. This group
has worked to identify areas in which opportunities
for U.S. firms and China’s environmental technol-
ogy needs intersect.

Since the Forum was created, the participating Chi-
nese officials have increased their interest in cooperation
with the United States on environmental issues. At the
early Forum meetings, the Chinese participants spoke
supportively about the environment, but there was no
clear indication that they truly intended to locate the re-
sources to take action or make the tradeoffs in which the
environment would be the driving factor. The Chinese
government’s change in attitude and more concrete ac-
tions on environmental protection stem from several
sources:

•  The massive flooding in China has demonstrated to
senior political leaders how deforestation can severely
impact river systems, as well as the economic, social,
and health costs of land degradation.

• Acid rain and related health problems have also be-
gun to impel the Chinese leadership to look for the
sources of air pollution and to consider alternatives
to the widespread use of coal for heating and indus-
trial use.

• Air pollution and energy self-sufficiency concerns
have propelled the Chinese leadership to explore such
issues as the development of natural gas infrastruc-
ture, thus, opening up new avenues for U.S.-China
cooperation.

• Growing demands by the Chinese public to mitigate
pollution problems.

To elaborate on this last point, the general public in
China is taking a greater interest in environmental issues
along with politicians and bureaucrats. Evidence of this
rising interest is apparent in a study conducted by the
Chinese State Environmental Protection Agency, in which
local hotlines were set up to allow citizens to identify the
most serious problems in their communities. During the
six-week period of the phone study, eighty to ninety per-
cent of the calls cited urban air pollution as the largest
problem. Information on air pollution levels is becom-
ing more accessible in China, which in turn has increased
people’s awareness of the magnitude and possible health
risks of air pollution. This rising public awareness could
explain why Chinese officials have been talking more in-
tensively with the U.S. Environmental Protection Agency
on how China should address environmental problems,
such as the impact of pollution on children’s health. Clean-
ing up urban air pollution would not only solve a serious

United States Environmental Priorities in China

10 February 1999
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local problem, but would mark another major step for
China in addressing global climate change.

CHINA’S ENERGY DEMAND

Although the energy growth rate is increasing eight
percent per year, China, with a population more than
four times as large as the United States, still consumes
only one-third the amount of energy that the United States
does. More striking is the fact that per capita energy con-
sumption in China is one-fifth that of the United States.
Most of China’s energy consumption has been driven by
coal, which is a major source for local air pollution. Coal
generates carbon dioxide, so decreasing coal use in China
will have immense implications for lowering greenhouse
gas emissions. There exist, however, numerous challenges
to “greening” China’s energy policy. For example, China
shows accelerating rates of electrical energy consumption,
as well as other forms of energy consumption. While
China currently has sufficient energy, the country’s needs
will pick up quickly. In terms of clean energy possibili-
ties, the Chinese leadership has initiated the development
of natural gas resources in northern China. Through both
bilateral and domestic investment, China is also pursu-
ing the development of small-scale hydroelectric, wind
power, and other alternative energy technologies. These
technologies could create a network of scientific and com-
mercial possibilities for cooperation between the United
States and China.

One trillion dollars will need to be spent over the
next twenty years in developing energy technology for
China to meet the proper relationship between energy
management and growth. How to mobilize capital, re-
structure energy pricing, and utilize existing technology
are some of the major challenges China faces in its task of
developing new energy technology. Some energy devel-
opments that represent opportunities for increased U.S.-
China cooperation are listed below.

• Over the last two years there has been a shift in think-
ing in China over the relationship between the en-
ergy sector and economic growth. The Chinese rec-
ognize that their energy efficiency is much too low.

• The U.S.-China Oil and Gas Forum held in 1997 in
Beijing opened the possibility of an inter-exchange
of U.S. and Chinese companies and could result in
symmetrical access to oil and gas resources.

• Chinese policymakers have agreed to import lique-
fied natural gas (LNG) to south China, for broader
cost-benefit analyses have indicated that the costs of

importing LNG are nearly equal to importing coal
from northern China.

• The Chinese have directly asked the United States to
help develop a natural gas policy.

• The United States and China signed a nuclear agree-
ment regarding the procurement of U.S. nuclear re-
actors.

• For the past two years, China has tried unsuccess-
fully to obtain clean coal technology.

• The Chinese leadership has decided to actively de-
velop the use of natural gas in public transport.

Government to government cooperation has in-
creased, especially between the U.S. Environmental Pro-
tection Agency and the Chinese State Environmental
Protection Agency. Work between the two countries on
energy issues has focused predominantly on the follow-
ing areas: 1) China’s air quality monitoring network; 2)
agreements on cooperation regarding wildlife and national
park management; 3) energy finance seminars; 4) the Oil
and Gas Forum; and 5) commercial contracts in the en-
ergy sector.

THE ENERGY AND ENVIRONMENT

COOPERATION INITIATIVE

During President Jiang Zemin’s 1997 visit to the
United States, former U.S. Department of Energy Secre-
tary Fredrico Peña and Chinese State Planning Commis-
sion Vice President Zeng Peiyan signed the Energy and
Environment Cooperation Initiative. This Initiative ex-
panded cooperative efforts between the two countries at
the point where energy, environmental science, technol-
ogy, and trade intersect. The Initiative has four focus ar-
eas: urban air quality, rural electrification, clean energy
sources, and energy efficiency.

FUTURE PROSPECTS FOR U.S.-CHINA COOPERATION ON

AIR POLLUTION

Pollution, particularly air pollution, is causing China
to lose $50 billion per year due to environmental dam-
age and human health problems. Overall, air pollution
levels in China are well above the World Health
Organization’s acceptable emission standards. The long-
term costs of pollution on economic growth are becom-
ing clearer to Chinese policymakers. United States coop-
eration with China on sustainable development projects
could help mitigate some of these pressing local pollu-
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tion problems. Highlighting the nexus between air qual-
ity and human health should be central in U.S-China
talks on cooperation on air pollution mitigation. A key
question, however, is how should the common tools and
approaches used in the United States for pollution con-
trol be translated into the Chinese political and economic
system? Moreover, how can this newfound U.S.-China
dialogue help improve the environment in both coun-
tries? Some specific areas for joint cooperation to allevi-
ate air pollution problems in China are listed below.

• Sulfur dioxide (SO
2
) emissions trading.

• Co-benefits studies taking steps to reduce emissions
and to increase efficiency that produce both health
and economic benefits.

• Air quality monitoring—China now has a network
for air quality monitoring in eleven cities.

• Cleaner production, including zero waste and en-
ergy efficiency.

• Improved understanding of the private sector’s role
in bringing funding to energy efficiency projects.

• Clean coal technology.

FUTURE PROSPECTS FOR COOPERATION ON

CLIMATE CHANGE

No global environmental problem can be solved with-
out China’s engagement and cooperation, whether the
issue is deforestation, land degradation, biodiversity loss,
or pollution. Climate change is one global environmen-
tal problem in which U.S.-China cooperation is critical.
While the United States is the largest emitter of green-
house gases, China is the second largest and fastest grow-
ing. It is imperative to recognize that if all the Kyoto Pro-
tocol targets were implemented and the fifty-two coun-
tries that assumed targets at Kyoto stayed on track over
the next fifty years to reduce emissions, these actions
would be insufficient if China and other developing coun-
tries do not also act to lower greenhouse gas emissions.
The Chinese position in the global arena makes it critical
for them to ratify the Kyoto Protocol, for its support of
the Kyoto agreement will impact the positions of other
developing countries. The United States must improve
its dialogue with China on the issue of climate change in
an incremental way. One climate change related issue that
the United States could stress is the market approach to
decreasing greenhouse gas emissions. For example, the
flexible market-based mechanisms adopted in the Kyoto
agreement are constructed so as to provide incentives for
private investment and private sector solutions. Many

countries in the world do see the Chinese market as an
opportunity for long-term sales of clean energy technol-
ogy. Despite the promise of foreign investment in this
area, it will not occur unless the Chinese government
considers a full-scale investment in a variety of new en-
ergy technologies and related infrastructure.

FUTURE PROSPECTS FOR COOPERATION ON WATER

RESOURCES AND LAND USE

The U.S.–China Water Resources Management Pro-
gram was initiated as a result of the U.S.-China Environ-
ment and Development Forum. Water resources man-
agement was identified as a critical issue that crossed the
core interests of the different working areas of the Forum
(Energy, Environment, Science and Technology, and
Commerce). It was recognized that water resources man-
agement is among the most difficult of all sustainable
development problems yet one that crosses the interests
of a variety of governmental and nongovernmental orga-
nizations. Thus, the initial focus was to identify and pri-
oritize common problems associated with water resources,
both quantity and quality. Four activities regarding wa-
ter are currently underway: 1) identifying programs for
bilateral cooperation; 2) reaching out to the private sec-
tor; 3) finding common problems; and 4) developing a
joint framework.

The water, energy, and other cooperative initiatives
created under the umbrella of the Forum hold promise
for mutual benefit on environmental activities in both
countries. The U.S. government could improve its envi-
ronmental work with China by understanding the expe-
rience and extent of environmental work done by major
aid organizations (e.g., UNDP), multilateral financial
institutions (e.g., World Bank and the Asian Develop-
ment Bank), and other countries. Examining these mul-
tilateral and bilateral environmental projects could in-
form the U.S. approach to environmental cooperation
in China. Foundation support and activities by nongov-
ernmental organizations in China also hold lessons for
U.S. government environmental work. To date, activities
and funding by foundations and nongovernmental orga-
nizations in China have centered on sustainable agricul-
ture, green building and ecological design, organic fertil-
izers, environmental conservation, renewable energy pro-
grams, low carbon development paths, and transporta-
tion. Ultimately, for the United States to expand and
deepen its cooperation with China on environmental is-
sues, the U.S. government will need support from Con-
gress, particularly backed by the financing of bilateral ini-
tiatives.
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A delegation from the U.S. National Oceanic and
Atmospheric Administration (NOAA) visited China 12-
30 September 1999, to attend two working group meet-
ings and a special symposium and workshop on climate
change. The delegation included scientists from NOAA,
NASA, and several U.S. universities. During their time
in China, members of the delegation also attended vari-
ous meetings to sign new cooperative scientific work plans
between the United States and China. The Chinese and
U.S. scientists and officials also held celebrations to com-
memorate twenty years of Sino-U.S. scientific coopera-
tion in oceans and atmosphere.

In 1979, Jimmy Carter and Deng Xiaoping signed
the first Sino-U.S. cooperative scientific agreement. This
umbrella agreement was based on mutual benefit for the
two countries and led to the signing of thirty protocols
on scientific cooperation between NOAA and the two
corresponding agencies in China: the Chinese Meteoro-
logical Administration and the State Oceanic Adminis-
tration. The most significant protocols for NOAA in-
clude the Atmospheric Science and Technology Protocol
and the Marine and Fishery Science and Technology Pro-
tocol. During the past twenty years, scientists from both
countries have held thirteen working conferences on oce-
anic and atmospheric research. This long-term science
and technology partnership has also led to regular work-
shops and an ever-growing number of cooperative projects
between the two countries.

The NOAA delegation’s trip, co-hosted by the Chi-
nese Meteorological Administration (CMA) and the State
Oceanic Administration, began with meetings in Beijing,
where the new agreement on Climate, Oceans, and At-
mosphere was signed. In attendance at the conference
were one hundred high-ranking officials, as well as top
scientists from both countries—including Chinese Vice-
Minister of Science and Technology, Deng Nan, and U.S.
Under-Secretary of Commerce, Dr. James Baker. Agree-
ments on Marine and Fishery Science and Technology
Protocols were signed later in Hangzhou City, Zhejiang
Province. At the ceremony celebrating twenty years of
cooperation, Jack Kelly, Assistant Administrator for
NOAA’s National Weather Service, and Wen Kegang,
Administrator of the CMA, signed the Twelfth Atmo-
spheric Science Joint Working Group Report, which is a

work plan for the next two years. In each of these formal
signing ceremonies, the two sides agreed they would con-
tinue joint projects and exchange of scientists and data.
The atmospheric agreement promotes cooperation in the
following areas:

• Research on climate and monsoons;
• Mesoscale meteorology;
• Satellite meteorology;
• Atmospheric chemistry;
• Meteorological modernization; and,
• Training and participation.

After the first signing ceremony a regular meeting of
the Joint Working Group—created by the Atmosphere
and Science and Technology Protocol—took place in
Beijing on September 15-16. The twelfth meeting of the
Atmospheric Protocol’s Joint Working Group took place
in Beijing on September 15-16. Signing of the two-year
work plan and celebration of the Atmospheric Protocols
twentieth year Anniversary took place at the Great Hall
of the People.

This meeting was followed by another event on Sep-
tember 23 celebrating the twentieth anniversary of the
signing of the Protocol of Sino-U.S. Marine and Fishery
Science and Technology Cooperation. This Protocol has
encompassed cooperation in five broad areas:

• Data and information exchange;
• Marine environmental services—tides and currents;
• Role of oceans in global climate change;
• Living marine resources; and,
• Integrated coastal management.

These areas of cooperation cover topics that hold
considerable practical application in China. For example,
integrated coastal management is one topic that particu-
larly concerns Chinese scientists and policymakers, for
much of China’s population lives along the coast, approxi-
mately 520 million people. Cooperation on such scien-
tific agreements is strongly supported in China, for they
promote sustainable development and improvements in
technology to monitor potentially dangerous natural di-
sasters. Notably, the Marine and Fishery Science and Tech-

Twenty Years of U.S.-China Cooperation in
Atmospheric and Oceanic Science

29 October 1999
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nology Agreement has been one of the most successful
data exchange agreements that NOAA has signed with
any country. Many valuable data have been exchanged
and NOAA has gained access to rich, long-term data sets,
particularly on climate. For example, some Chinese
records on climate and temperature fluctuation extend
back 5000 years, which scientists in the United States
view as invaluable in climate change studies. In Hangzhou,
NOAA officials also signed the Fourteenth Joint Work-
ing Group Report to the Marine and Fishery Protocol
that outlined cooperative activities for the 1999-2001
period. The Joint Working Group for this Protocol, which
meets every two years, met most recently in Hangzhou
September 26-27.

In addition to the anniversary and signing ceremo-
nies, the U.S. and Chinese participants held two meet-
ings: a symposium addressing climate and environmen-
tal change and a workshop focusing on the role of oceans
in climate change.

The PRC-U.S.A Symposium on Climate, Environ-
mental Change and Regional Impacts (21-22 Septem-
ber 1999) was co-hosted by the Chinese Meteorological
Administration and the U.S. National Oceanic and At-
mospheric Administration. The participants provided
overviews of national climate programs in the United
States and China, which represent efforts in our two coun-
tries to improve understanding of how the climate sys-
tem works. One key goal of this exchange is to create a
shared understanding on predicting El Niño and mon-
soons. Of particular interest to U.S. scientists has been
exploring the complex impacts the Asian monsoons have
on El Niño and Chinese data are invaluable in this pur-
suit. At this meeting they also discussed the impact of
climate on weather.

At The Symposium and Workshop on Climate
Change and the Ocean’s Role the Chinese and U.S. par-
ticipants shared data from their own studies and agreed
to protocols to continue exchanging climate and ocean
data and modeling results. Moreover they decided to ex-
plore establishing a jointly-managed virtual laboratory.
This virtual co-laboratory would enable Chinese and
American scientists to exchange data and ideas over the
Internet in real time. It should be noted that both U.S.
and Chinese scientists have been engaged in climate
change and assessment of impacts of climate change for
many years. The Chinese Meteorological Administration
has been a principal agency in developing a Chinese re-
sponse to the Kyoto Protocol.

The China-U.S. Workshop on the Impacts of Ocean
Variability on Climate (23-24 September 1999) was a
meeting co-sponsored by the Chinese State Oceanic Ad-

ministration and the U.S. National Oceanic and Atmo-
spheric Administration. In this workshop the Chinese
scientists discussed the results of their South China Sea
Monsoon Experiment, which aims to predict rainfall over
the Yangtze River basin—the highly populated, bread-
basket region in south-central China. The participants
also discussed the following topics:

• Oceans as drivers of climate variability;
• Ocean monitoring and application of satellite remote

sensing data;
• Prediction modeling and real time forecasting;
• Theoretical study on the interaction of monsoon and

El Niño;
• Global ocean observations for the next 20 years; and,
• Impact of a dipole mode in the Indian Ocean on

climate in Asia and Africa.

During the workshop, U.S. and Chinese scientists
examined ways to coordinate efforts in improved ocean
observations as a key to advancing climate forecasting
services. U.S. scientists presented an overview of the de-
veloping ARGO program to deploy new technologies
and improve climate data integration and management.
The ARGO program promises to be an important mul-
tilateral, global effort to develop a new generation of
reliable climate services. The Chinese interests in partici-
pating in this program are being pursued in light of the
discussions at the Workshop.

The U.S. delegation ended their visit with tours of
numerous key atmospheric and marine research centers,
such as the National Marine Data and Information Ser-
vice in Tianjin, which is one of the three world data cen-
ters for oceanography. The other two such centers are
located in Washington, D.C., and Moscow. All three of
these centers were set up the 1960s. This center in China
maintains a very active Website (http://www.nmdis.
gov.cn/eindex.html) that provides tide and current data.

Other site visits included various centers operated
by the Chinese Meteorological Administration (CMA),
specifically the operational forecasting center, the climate
center, a television broadcasting center, and a modeling
center. In contrasting the United States and China in terms
of atmospheric agencies, it is notable that while the NOAA
has 5000 employees engaged in atmospheric work, its
sister organization in China has 63,000 employees. More-
over, while NOAA is a federal agency, the CMA is ad-
ministered under a dual leadership arrangement between
central and provincial governments. The CMA has of-
fices in all thirty provinces and works directly with local
governments.



76 CHINA ENVIRONMENT SERIES  ·  ISSUE 3

Another tour took the U.S. delegates through a sat-
ellite briefing. The CMA operates polar orbit satellites,
and in 1997 it launched its first geo-stationary satellites.
Chinese satellites capture pictures of typhoons, monitor
floods and forest fires, and provide mud and river out-
flow information in large coastal bays, such as Bohai Bay.
The three receiving stations for satellite data are located
in Beijing, Urumqi, and Guangzhou. With a larger num-
ber of functioning satellites the current satellite programs
have been very successful. In the 1960s, Chinese satellite
programs benefited a great deal from access to meteoro-
logical satellite data provided by the United States. Con-
sistent with the United States, China has always main-
tained a policy of sharing meteorological satellite data,
the Chinese Meteorological Satellite Program is now also
sharing its data and contributing to global environmen-

tal satellite systems. Sharing such information with the
international community is a significant shift from past
policy in China. In fact, Chinese satellite data are now
available on the Internet.

NOAA and the Chinese Meteorological Administra-
tion administrators also discussed the possibility of a joint
modernization of radar systems. In the past year NOAA
has completed a modernization of the National Weather
Service with new radar, satellite, and communication sys-
tems. In a move to upgrade their system, the CMA has
recently signed a joint venture agreement with Lockheed
Martin. Under this agreement they developed an im-
proved Doppler meteorological radar system. Over the
next few years a 103 Doppler radar system will be de-
ployed. Under the new atmospheric science and technol-
ogy work plan, NOAA will interact with the Chinese as

On the occasion of Premier Zhu Rongji’s visit to the United States on 9 April 1999, China’s Ministry of
Science and Technology and the State of Oregon, USA signed a Memorandum of Understanding to form the
China—U.S. Center for Sustainable Development (the Center). The National Academy of Sciences graciously
hosted the signing ceremony at their headquarters in Washington, D.C, immediately following the Second
U.S.—China Forum on Environment and Development chaired by Premier Zhu Rongji and Vice President
Gore. China’s Ambassador Li Zhaoxing and the office of the Vice President were instrumental in bringing all
parties together for the event.

The mission of the Center is to advance new forms of sustainable development cooperation between
China and the United States in  “land use planning; sustainable agriculture and rural development; sustain-
able forestry; environmental technology and cleaner production practices; sustainable cities; energy; marine
environment; water resources; and capacity building for sustainable development.” The Ministry of Science
and Technology has a central role in coordinating China’s sustainable development agenda. The state of
Oregon is a leader in the United States in the application of sustainable development practices both in
government and with the private sector. The organization of the Center is moving forward on several fronts.

Co-secretariats have been designated to administer the activities of the Center. China’s Secretariat is the
Administrative Center for China’s Agenda 21 (ACCA21). The ACCA21 is responsible for coordinating the
implementation of China’s Agenda 21 and provides technical and advisory services related to sustainable
development in China. The United States Secretariat is the International Sustainable Development Founda-
tion (ISDF). The ISDF is a 501(c) 3 non-profit corporation with its headquarters in Portland, Oregon.
Oregon’s Governor John Kitzhaber approved start-up funding for the operations of the U.S. Secretariat.

China and the United States agree that the Center will focus its resources on demonstration projects and
breakthrough opportunities to demonstrate the feasibility and benefits of sustainable development. A key
objective of the Center is to engage the business sector in trade and investment activities that advance sustain-
able development practices and generate market return. The Center will work closely with China and U.S.
government agencies and will forge partnerships with the private sector, higher education, nongovernmental
and multi-lateral organizations. The explicit goals of the Center are to leverage resources, steadily accelerate
the pace of sustainable development cooperation and achieve innovative results.

THE CHINA-U.S. CENTER FOR SUSTAINABLE DEVELOPMENT

...continued on page 77
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they upgrade their radar system NOAA and collaborate
on technology and data analysis.

In addition to the direct agreements under protocols
negotiated with its sister organizations in China, NOAA
has also increased its cooperative activities in China un-
der The U.S.–China Forum on Environment and Develop-
ment. This Forum was established by Vice President Gore
and Premier Li Peng in 1997 and is currently co-chaired
by the Vice President and Premier Zhu Rongji. The most
recent meeting was held in April 1999 and the next meet-
ing will be held in January 2000. The approach taken by
the both parties on this Forum has changed significantly
over the course of two years since its inception. Specifi-
cally, in the first Forum on Environment and Develop-
ment, the U.S. side spoke predominantly about the envi-
ronment, while the Chinese delegation stressed issues of

development and economic growth. In the April 1999
meeting the two sides became more unified in the goals
of the Forum. Notably, Zhu Rongji spent considerable
time at the April meeting talking about environmental
issues and problems that China faces and stressed areas
in which the United States and China could cooperate to
promote environmental concerns. Issues concerning
NOAA that are encompassed by this Forum include co-
operation on natural disaster reduction and seasonal-to-
inter-annual climate variability (El Niño), and integrated
coastal management. Additional projects undertaken by
NOAA in China are listed in the Inventory of this publi-
cation.

As an important step to achieve these goals, Oregon’s Governor John Kitzhaber is pleased to announce
that the renowned architect and sustainable development leader, William McDonough, has agreed to be the
founding Chair of the U.S. Board of Directors for the Center. In 1992 the city of Hannover, Germany
selected him to write The Hannover Principles/Design for Sustainability to guide the design of EXPO 2000, the
World’s Fair. In 1996, Mr. McDonough received the Presidential Award for Sustainable Development, the
nation’s highest environmental honor, presented in a White House ceremony. He is founding principal of
William McDonough and Partners, an internationally recognized firm practicing ecologically, socially, and
economically intelligent architecture and planning in the U.S. and abroad. He is also a founder of McDonough
Braungart Design Chemistry, a product and systems development firm which assists companies to profitably
implement their unique sustaining design protocol. Mr. McDonough is the former dean of the School of
Architecture at the University of Virginia where he is now professor of architecture and professor of business
administration at the Darden School of Business Administration. He is also the founder of the University’s
Institute for Sustainable Design and Commerce. Mr. McDonough has been called a “hero for the planet” by
Time Magazine, which hailed his “unified theory that, in demonstrable and practical ways, is changing the
design of the world.”  He is currently engaged in breakthrough initiatives to advance sustainable practices for
such global corporations as Ford and Nike. Mr. McDonough was born and raised in Asia.

The other members of the U.S. Board of Directors are now in the process of being appointed. China’s
Board of Directors is being formed and a search for the Executive Director of the U.S. Secretariat is now
underway. For additional information on the Board or U.S. Executive Director search, please contact the
International Sustainable Development Foundation.

Even as the Board is being formed, initial delegations have been exchanged between China and the U.S.
to chart the future course of the Center. The Center was also called upon to lead a discussion on state and
provincial level land use cooperation at the third U.S.—China Forum on the Environment and Development
held in January 2000. Several potential projects are currently being considered for early implementation. The
International Sustainable Development Foundation welcomes inquiries, expressions of interest, and support
for the work of the China—U.S. Center for Sustainable Development.

For further information, please contact: Todd Parker, International Sustainable Development Founda-
tion, One World Trade Center, 121 SW Salmon St., Suite 210, Portland, Oregon USA 97204. Telephone: (1)
503-279-9383; Fax: (1) 503-279-9381; E-mail: tparker@apecnetwork.org.

...continued from page 76


