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FOREWARD
Jennifer L. Turner, Editor

U.S.-China environmental and energy cooperative efforts—while not front-page news—have continued to
grow and diversify over the past year. The articles, commentaries, meeting summaries, and inventory in

this fourth issue of the China Environment Series provide evidence of this quiet increase of cooperation and
dialogue among government agencies, universities, and nongovernmental organizations (NGOs) in the United
States and China.

Our work at the Environmental Change and Security Project coordinating meetings and publications relat-
ing to U.S.-China environmental relations also has expanded over the past year. One of the most exciting new
undertakings was an environmental NGO/journalist conference we held in Hong Kong on 9-10 April 2001.
Together with partners at Hong Kong University (Centre for Asian Studies and the Journalism and Media
Studies Centre) we brought together green NGOs and environmental journalists from Mainland China, Tai-
wan, and Hong Kong to hold discussions on their work and exchange ideas.

While on the surface the four feature articles in this issue appear to address unrelated topics, they are
connected by a common theme of transition and change. Specifically, how political and economic changes in
China have impacted the implementation of environmental and energy policies. Taken together these articles
also paint a clearer picture of the changing role local governments and NGOs (both Chinese and foreign) are
playing in shaping the priorities and effectiveness of environmental protection and energy initiatives in China.

In the opening article Jonathan Sinton and David Fridley explore how continued economic reforms and
changes in energy policies may explain the striking decrease in energy use taking place in China. In her article,
Marilyn Beach discusses the impact decentralization of administrative and financial authority has had on the
ability of Chinese local governments to implement environmental policies. Sun Changjin reflects on how the
growing free market economy in China has opened up opportunities for the creation of new financial mecha-
nisms to fund environmental protection and natural resource management initiatives. The article by Dan Dudek,
Ma Zhong, Jianyu Zhang, Guojun Song, and Shuqin Liu presents two kinds of transitions impacting the design
and implementation of pollution control policies in China. First, China’s policymakers are shifting towards a
total emissions control policy approach. The second, and equally important, transition contained in their article
is the space opening up in China for environmental NGOs to become directly involved in the design and
implementation of pollution control policies.

This issue of the Series also contains a new “Commentaries/Notes From the Field” section. We are thrilled
with the seven submissions and will make such commentaries a permanent addition. Two of the commentaries
address the topic of energy—one is a recommendation to the Bush administration on the potential of energy
cooperation with China (Kelly Sims) and another provides insights into China’s changing carbon dioxide emis-
sions (Jeffrey Logan). Other commentaries on China include vignettes on the development of environmental
dispute resolution (Anna Brettell), new and promising environmental policy initiatives (Eric Zusman), and the
growing role of environmental journalism (Ray Cheung). The remaining commentaries explore environmental
NGOs in Taiwan and China. Sean Gilbert reviews the development of environmental groups in Taiwan, while
Humphrey Wou’s search for “grassroots greenies” in China gives insights into some individual environmental-
ists.

I wish to acknowledge and smile at Clair Twigg, Fengshi Wu, Gregory Bruno, Tony Sutton, and Amelie Van
Den Bos who assisted in the research and editing of this issue of the China Environment Series. I also want to give
our new desktop publisher wizard Richard Thomas a cheer for his creative and fast work in layout and design.
The support and encouragement from the rest of the ECSP staff, the Asia Program, and others around the
Wilson Center have been invaluable to me. Finally, I would like to thank our funders—the W. Alton Jones
Foundation, The David and Lucile Packard Foundation, and the Energy Foundation, for their support of the
China Working Group meetings and this publication. A grateful bow also to the U.S. Institute of Peace for the
support we received to sponsor the Hong Kong conference.
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Hot Air and Cold Water:
The Unexpected Fall in China’s Energy Use

By Jonathan E. Sinton and David G. Fridley

Between 1996 and 1999, China’s
energy output dropped by 17

percent, while primary energy use
declined by 12 percent, mainly due
to falling coal use. Since China is
the world’s second-largest emitter of
greenhouse gases, it is important to
understand the sources of this ap-
parent transformation including
intentional and unintentional
policy impacts and whether this
decline portends a permanent
change in patterns of energy use.
This remarkable reversal of the long-
term expansion of energy use has
occurred even as the Chinese
economy has continued to grow,
albeit more slowly than in the early
1990s. Policies instituted under the
umbrella of economic system reform
(along with energy-supply, energy-
efficiency, and environmental-pro-
tection policies) have apparently led
to at least a temporary decline in
and perhaps a long-term reduction
in the growth of energy use and
therefore greenhouse gas emissions.
The rate of growth in energy use in
the coming decades will depend cru-
cially on what steps China takes over
the next few years to formulate
policy and build institutions in the
areas of energy supply and energy
efficiency.

POSSIBLE EXPLANATIONS FOR THE

DROP IN ENERGY CONSUMPTION

Until recently, even the most op-
timistic of China’s experts and plan-
ners anticipated that the country
would experience uninterrupted
growth in energy use. Contrary to
all earlier expectations, however,

China’s output and consumption of
energy went into decline in 1997,
driven by a fall in consumption in
China’s most important fuel, coal.
Total primary energy use in 1999
was about 36 exajoules (EJ), 12 per-
cent below the 1996 peak, while
coal use was 21 percent below the
peak.1 Meanwhile, consumption of
electricity, oil, and especially gas has
continued to grow. The decline in
primary energy use has occurred de-
spite robust, though slowing, GDP
growth of nearly 8 percent between
1996 and 1999.

These sharply divergent trends in
energy and economic growth are
puzzling, and a number of explana-
tions could be made. For example,
one class of explanations deals with
intentional efforts to curb energy
use, e.g., programs to promote en-
ergy efficiency and to prevent pol-
lution. Another class gives promi-
nence to side effects of intentional
policies adopted for reasons unre-
lated to energy, such as economic
system reforms. Yet another class of
explanations views the decline as
related to uncontrollable or unan-
ticipated factors, such as the Asian
economic crisis in the late 1990s.
Below are some potential explana-
tions sorted according to this
scheme.

Intentional Policy Impacts
• The ongoing and evolving pro-
gram of energy-efficiency policies
and state-supported energy-effi-
ciency investments have reduced
energy intensity in all sectors.
• Reforms in the coal sector that have
led to the shutdown of many small

mines have reduced the incentives
that created the previous oversup-
ply of coal.
• Policies in the power sector to
eliminate small generators have re-
duced net growth in electricity gen-
eration and slowed growth in coal
use by getting rid of inefficient units.
• Residential use of coal is falling as
urban dwellers are encouraged to
switch to gas and electricity for cook-
ing and water heating and as more
people move into apartments with
central heating.

Unintentional Policy Impacts
• Bankruptcies and mergers result-
ing from economic system reforms
have shut down many state-owned
factories that were large, inefficient
consumers of energy, favoring devel-
opment of more energy-efficient
enterprises.
• Economic system reforms that fos-
tered the development of the non-
state sector have created a new class
of industries that have become more
energy efficient in response to strong
competitive pressures.
• The recent buyers market for coal
has allowed consumers to switch to
higher quality coal, leading to
greater end-use efficiency and lower
total demand.
• Changes in the structure of
China’s economy, away from en-
ergy-intensive heavy industries and
towards less energy-intensive high-
technology industries and services
are reducing energy demand.
• Stricter implementation of envi-
ronmental regulations forced highly
polluting and generally more inef-
ficient plants to shut down or, in
the course of cleaning up, to become
more energy efficient.
• Relatively higher prices for elec-
tricity have stimulated energy
conservation, leading to substan-
tially lower demand.
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Uncontrolled Factors
• A slowdown in heavy industry in
response to slowing economic
growth—due to the impact of eco-
nomic system reforms and the Asian
economic crisis—has caused energy
demand from the largest users to
drop.
• Slower economic growth has re-
duced electricity demand, cutting
growth in demand for coal from the
utility sector, which is now the larg-
est consumer of coal.
• Normal turnover of capital equip-
ment has improved the average en-
ergy efficiency of industrial pro-
cesses, reducing demand for fuels.
• Reductions in energy use are over-
stated; energy consumption is sig-
nificantly greater than production
as China’s enormous stockpiles of
coal are used, and recent energy and
economic statistics are inaccurate.

As we explain in this paper, we
feel that the two most important
contributors to the dropping energy
consumption and production are
linked to changes in the economic
system. These changes specifically
are: 1) economic system reforms,

which have allowed many unproduc-
tive facilities to close down and thus
let some of the “hot air” out of the
system; and 2) the slowdown in eco-
nomic growth, which has thrown
“cold water” on the overheated ex-
pansion of energy-intensive sectors.
We believe that some of the other
factors mentioned above have been
significant as well and (perhaps
more importantly) have prepared
the way for China to continue grow-
ing in a less energy-intensive man-
ner.

Understanding the forces behind
the decline in energy production
and consumption has immediate
and apparent implications for fore-
casting China’s energy demand, set-
ting policy priorities, and assessing
China’s role in a future international
regime to reduce greenhouse gas
emissions. Questions about the en-
vironmental sustainability of
China’s continued economic growth
are inextricably linked to the
country’s coal-based energy system
(McElroy et al. 1998). Above, we
have already summarized some po-
tential explanations for the drop in
China’s energy use. In the next sec-

tions we lay out in more detail the
trends in energy supply and de-
mand in China over the past several
years. After analyzing the influence
of economic, energy, and environ-
mental policy, we evaluate the rela-
tive importance of the potential ex-
planations presented above, and
then conclude with some remarks
on the outlook for China’s energy
system and policy recommenda-
tions.

ENERGY TRENDS

In this section we detail the
changing patterns of energy supply
and use in China and briefly dis-
cuss possible developments in the
near future. China’s overall energy
output and use have fallen drasti-
cally in the past several years. En-
ergy production in 1999 was more
than 17 percent below the 1996
peak (Figure 1). Natural gas and hy-
dropower output have grown and
oil production has been constant,
while coal production and nuclear
power generation have both
dropped. Estimated energy produc-
tion in 2000 was slightly below
1999 levels. Primary energy con-
sumption basically mirrors that of
energy production. Consumption
peaked in 1996 and fell 12 percent
by 1999. Preliminary indications
are that energy use in 2000 was
close to that in 1999; while coal use
continued to fall, electricity use
grew by over 10 percent, and gas
and oil use rose by about 7 percent.
Consumption has been higher than
production in recent years due to
rising imports of oil and changes in
coal stockpiles.2 Supply and con-
sumption of the various energy
forms are treated in turn below.

Coal
The heart of this story is the

country’s single largest fuel source—

Figure 1. Primary Commercial Energy Production and
Total Primary Energy Use, 1980-2000

Source: State Statiscial Bureau (SSB) 1992; National Bureau of Statistics (NBS)
2000; China Statistical Information Network (CSIN) 2000.
2000 figures are estimates based on data for the first eight months.
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coal. From a peak of nearly 1,400
million metric tons (Mt) in 1996,
China’s coal production slid to
1,045 Mt in 1999, and fell further
in 2000 to about 870 Mt, if official
plans to suppress production were
fulfilled (National Bureau of Statis-
tics, hereafter NBS, 2000;
Nengyuan 2000).3 This would be
the country’s lowest coal output
since 1986. If the 870 Mt figure is
correct, in the year 2000 coal’s share
of total primary energy output
would have fallen to about 63 per-
cent, the lowest level since the
founding of the People’s Republic
of China.

On the supply side, the reasons
for this phenomenon are straight-
forward. A strong, centrally-man-
dated campaign to improve the
profitability of big state-owned
mines and to close small mines has
helped to push down output. In the
mid-1990s, the central government
began to require that large state-
owned mines limit output. In 1998,
the government began the current
campaign to shut down coal mines,

and by May 2000, over 33,000
mines with combined annual pro-
duction capacity of 300 Mt had
been closed, with another 18,900
slated for closure by the end of 2000
(China Online 2000a). The govern-
ment also aimed to reduce coal
stockpiles to less than 100 Mt by
the same deadline, down from 198
Mt at the end of 1998 (China
Online 2000b; Wang Duanwu
1999). China has been exporting
substantial amounts of coal and
coke, though still less than 5 per-
cent of total output; in 1999, ex-
ports totaled 37 Mt of coal and 10
Mt of coke (Figure 2).

On the demand side for coal, the
picture is more complicated. Most
evidence points to a continued rise
in demand for transformation, such
as coal transformed into electricity,
heat, gas, and coke. Virtually all the
decline has been in direct uses of
coal, such as boilers for industry and
buildings, kilns, and stoves. Appar-
ent direct use of coal dropped from
685 Mt in 1996 to about 420 Mt
in 1999, 39 percent below the 1996

level (Sinton and Fridley 2000).
Since industry is by far the largest
direct user of coal, the drop in coal
use implies a sharp slowdown in in-
dustrial output. Physical and eco-
nomic output figures for industry
provide mixed support for this in-
terpretation, since output of many
energy-intensive products such as
steel and cement has continued to
rise even while that of other prod-
ucts, such as paper has fallen (Fig-
ure 3). Additionally, the Chinese
press reports indicate widespread
shutdowns of old factories, which
also cuts industrial output.

Another major reason for the de-
cline in coal use is a substantial rise
in coal quality (better coal is used
more efficiently) due to reduced
poorer-quality output from small
mines. Quality improvements were
driven in part by the transformation
of coal markets from a supply-lim-
ited system to relatively free buyers
markets. We estimate that the in-
crease in average heat content be-
tween 1996 and 1998 lowered coal
consumption in the power sector

Figure 2. International Trade in Oil and Coal, 1980-2000

Sources: SSB 1998; NBS 2000
The above information is based on official customs figures and does not include estimates of any smuggled products.
2000 figures are estimates.
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alone by 30 Mt and in other sec-
tors by another 30 Mt (Sinton and
Fridley 2000). Despite all these ex-
amples of decline, it seems likely
that the fall in coal use has run its
course. While gains in end-use effi-
ciency, fuel switching, and changes
in economic structure will limit the
pace of growth, coal use may begin
growing again in the next year or
two, as industrial output keeps
growing and as rising power gen-
eration continues to rely mainly on
coal.

Oil
Throughout the 1990s oil pro-

duction stagnated in China, as ris-
ing output from offshore fields has
offset declines in the large eastern
oil fields. Demand, however, con-
tinues to grow, particularly for trans-
port fuels, leading to rising imports
of both crude oil and petroleum
products. By 1999, China’s gross
external dependency for oil had risen

to 29 percent of total oil consump-
tion (Figure 2; NBS 2000). The
domestic oil market has become in-
creasingly affected by changes in the
international market, leading to se-
vere disruptions in early 1998 when
international oil prices collapsed.

Faced with fixed ex-refinery and
retail prices up to twice the level of
import prices, oil consumers sought
alternatives to the high-priced oil.
Oil smuggling became one popular
alternative. By late spring 1998,
smuggling had become so rampant
that domestic refineries were forced
to cut back on production as their
inventories of high-priced oil
swelled. The government was forced
to move decisively and in June 1998
a new import and pricing regime—
linking Chinese domestic prices for
the first time to the Singapore mar-
ket—was announced along with a
crackdown on oil smuggling. Soon
after, imports of crude oil, diesel
fuel, and gasoline were banned or

curtailed to provide protection to
domestic refiners and to allow draw-
down of refinery stocks (“Curbs ex-
pected” 1999). Consequently, oil
imports dropped in 1998 and ap-
parent oil consumption fell 2.9 per-
cent. Reports suggest, however, that
oil smuggling still brought from 8
to 12 Mt—and possibly more—of
additional product to market, sus-
taining an apparent demand growth
of 1.3 to 3.3 percent (“Reformers’
comeback” 1999; Reuters 1999a).
Another element of the
government’s response to the poor
performance of the domestic indus-
try was a reduction in crude oil ex-
ports and import preference for
crude oil in order to raise the utili-
zation rate of domestic refineries.
This shift resulted in a sharp in-
crease in domestic product output,
obviating the need for most oil
product imports.

The fastest growth in domestic
oil demand has been for two prod-

Figure 3. Industrial GDP and Total Energy Use, 1980-1999

Source: NBS 2000.
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ucts not under strict import con-
trols—fuel oil and liquefied petro-
leum gas (LPG). Fuel oil demand
has risen rapidly in the last few years,
particularly from industry and
power generators in southern China,
and imports now account for about
one-quarter of total consumption.
LPG demand has been spurred by
rising demand in households as they
continue to shift away from coal. In
1998 LPG imports jumped 33 per-
cent, and LPG now accounts for
nearly half of domestic consumption
(Bloomberg News 1999a).

Recently, high international
crude prices have led to calls in
China to reorient the country’s de-
velopment strategy to emphasize
coal. However, while high prices
may suppress oil demand to some
degree, the prospects for continued
strong economic growth in China,
particularly in growing oil-hungry
sectors like transport and petro-
chemicals, suggest that net oil im-
ports will continue to grow. Very
little of this growth will come about
due to fuel switching away from
coal, since new oil demand will
come from end uses that require oil
and cannot use coal. The major rea-
son for the decline in overall energy
use is the falling coal demand, be-
cause, despite the pressure of high
price, the demand of oil is not de-
clining. Oil can not be replaced by
coal in many industries.

Natural Gas
China’s natural gas production

has been gradually rising since the
mid-1990s, as new fields (particu-
larly offshore) come on line and new
pipelines are built. Natural gas still
accounts for only about 3 percent
of the nation’s energy use, the same
as in 1980. Significant growth in
natural gas use will require long-
term investments in new resources
and infrastructure for imports. Cur-

rent output is about 25 x 109 m3

(billion cubic meters, bcm) per year,
but China has targeted expansion
of combined onshore and offshore
output to 30 bcm in 2005 and 50
bcm in 2010 (Fridley 1999). Out-
put in 2010 is to be supplemented
by annual imports of 50 bcm, but
this assumes optimistically that an
approved 3 Mt (4.2 bcm) Liquified
NaturalGas terminal in Guangdong
and several mooted international
pipeline projects go forward. The
much-touted $15 billion West-East
gas pipeline promises to deliver at
least 15 bcm of natural gas to east-
ern China, but the challenges of
planning, designing, financing, op-
erating, and maintaining a pipeline
of this scale may exceed China’s cur-
rent capabilities. China has opened
the project to foreign investors, but
the lack of comprehensive regula-
tions and laws regarding foreign
participation in the natural gas sec-
tor gives many potential partners
pause. The Chinese government has
made investment in natural gas
more attractive by adjusting domes-
tic prices to make them comparable
to international levels. However, gas
pricing varies widely from city to
city and in the absence of a national
pipeline network, a true market for
natural gas does not yet exist.

Potential demand for natural gas
in China is likely to be as large as
potential supplies, at least in the
short term. There is currently very
little natural gas-fired power gen-
eration in China, but the country
could benefit enormously by replac-
ing coal-fired power plants (particu-
larly small ones) with gas turbines.
Even greater benefits in terms of im-
proving human health are to be had
by replacing household coal use
with natural gas, a transition that is
underway on a major scale in a num-
ber of cities, including Xi’an and
Beijing. Growth in natural gas use

in the next few years will likely be
more affected by supply constraints
than the level of general economic
activity, even if overall energy con-
sumption continues to decline.

Electricity
Power generation has risen faster

than any other form of energy, grow-
ing at an average of 7.8 percent per
year since 1980 to reach 1,230
terrawatt-hours (TWh) in 1999
(NBS 2000). In 1997, coal-fired
power plants accounted for 92 per-
cent of power from fossil units, with
small oil- and gas-fired units mak-
ing up the remainder (Zhou et al.
2000). Generating capacity has
risen even faster than generation,
reaching 277 gigawatts (GW) at the
end of 1998, and a projected 320
GW at the end of 2000 (“Transmit-
ting the lifeblood” 1999; China
Online 2000c). New power plant
projects have slowed, however, and
preferential treatment for foreign
power developers has been scaled
back (“Once the great hope” 1998).

This slowdown comes as electric-
ity capacity has surpassed demand
in many areas of China, although
this condition has been short-lived
in some places. Recent investment
has been focused on transmission,
in support of building a true na-
tional grid and balancing regional
supply and demand. Another fac-
tor contributing to slower growth
in power generation is the closing
of small power plants. For years, the
central government has prohibited
new and closed existing small, inef-
ficient power plants. With growth
in demand slowing, and sensitivity
to pollution gaining strength, the
government has renewed its com-
mitment to shutting down small
plants. Improvements in average
power generation efficiency from
shutting down these plants prob-
ably accounts for a small, but sig-
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nificant portion of the recent de-
clines in coal demand.

In 2000, power demand and out-
put grew more rapidly than in 1998
and 1999, by 10 percent or more
(China Online 2000c). Along with
economic growth, there is a long-
term trend in China—as in other
developing economies—towards

other than coal would have to triple.
If oil is assumed to retain its cur-
rent share of total energy (about 20
percent), then China would need
360 Mt of oil in 2020, twice the
current rate of domestic produc-
tion. The excess demand could be
easily imported, probably without
major impacts on global markets or
foreign exchange reserves. To make
up the balance of total energy use
in 2020, consumption of natural
gas, hydroelectricity, nuclear elec-
tricity, and other energy sources
combined would have to grow five-
fold over current levels, requiring
very large new investments. Over-

The debate essentially is about whether to continue
relying on coal, consuming more of it using clean-coal
technologies, or to diversify energy sources and rely more
on imported oil and gas and on renewable energy.

electrification in industry and
households, as new end-use appli-
cations become widespread (e.g.,
computers, office equipment, and
environmental control equipment)
and as electricity substitutes for fu-
els in cooking and other end uses.
There is also tremendous latent con-
sumer demand for power in China.
How China will meet this demand
and what the implications are for
fuel consumption, will depend very
much on how the country proceeds
with restructuring of the utility sec-
tor—an area that remains very un-
clear. If, for instance, China decides
to rely on coal to remain self-suffi-
cient in energy, the increase in pol-
lution emissions will depend on how
quickly clean-coal and emissions
control technologies are deployed.

Biomass and Other Renewable
Energy

Biomass energy remains a signifi-
cant source of energy for much of
China’s rural population. Most bio-
mass fuels are used for home cook-
ing, heating, and agriculture in ru-
ral areas and are not tied to major
economic activities. In energy terms,
the amount of biomass used is ap-
proximately equivalent to oil con-
sumption. Unlike oil, however, bio-
mass use has been dropping since

fell from 0.26 to 0.15. Biogas use
has been rising, but it still accounts
for less than 1 percent of biomass
energy.

Most areas of China have at least
one large renewable energy resource.
More than most developing coun-
tries, China has made significant-

and relatively successful-efforts to
promote renewable energy use, par-
ticularly as an adjunct to the over-
all programs for rural development
and electrification. In the mid-
1990s it was estimated that China
would reach around 20 gigawatts
(GW) of renewable power genera-
tion capacity in 2000 (mainly small
hydro; the total excludes large hy-
dro), or over 7 percent of total in-
stalled capacity, compared to just
over 15 GW in 1993 (World Bank
1996). Adding in electricity from
large hydropower projects, direct
use of biomass fuels and solar heat-
ing of water and buildings, one
quarter of China’s energy is already
supplied by renewable sources (Re-
search Team 1999).

If recent trends continue, non-
biomass renewables will continue to
make up a small but significant por-
tion of China’s energy mix in the
near term. Over the next 20 years,
renewables are unlikely to become
a substitute for coal and other fossil

fuels on a large scale. However, if
there is continued support for the
development of renewable energy
markets and industries in China
there is hope renewables will break
out of niche markets and represent
a growing share of total energy.

FUTURE DIRECTIONS IN ENERGY USE

The current energy mix and
trends will be greatly altered if the
Chinese government continues its
planned reductions in coal depen-
dence. The Energy Research Insti-
tute (ERI), a Chinese think tank,
considers a reasonable goal to be a
reduction in the country’s depen-
dence on coal by 15 to 20 percent-
age points over the next two decades
(Bloomberg News 1999b). By 2020,
under this assumption, coal would
account for 55 to 60 percent of com-
mercial energy use, compared to 75
percent in the mid-1990s. If total
energy use grew at an average of 3
percent per year, China would use
72 EJ of primary energy in 2020,
80 percent more than what is con-
sumed now. To maintain a 55 to 60
percent share of that total, coal use
would need to rise between 40 to
50 percent over current levels, while
consumption of energy sources

the 1980s, as greater supplies of coal
and electricity have become avail-
able to rural residents (who make
up the largest portion of China’s
population). Between 1991 and
1996 alone, biomass energy use in
China’s rural areas fell by nearly one-
fourth, while the ratio of biomass
energy use to commercial energy use
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all, ERI’s recommended goal seems
achievable and practical, although
some of its implications (such as
high oil imports) are controversial
in China.

In fact, even the goal of reducing
energy use has its detractors. Within
China’s leadership and among en-
ergy experts there is agreement on
the need for greater end-use effi-
ciency, but opinion is divided on
how to develop China’s energy sup-
plies. The debate essentially is about
whether to continue relying on coal,
consuming more of it using clean-
coal technologies, or to diversify
energy sources and rely more on
imported oil and gas and on renew-
able energy. Key aspects of the dis-
cussion are security, issues associated
with state-sector reform, and envi-
ronmental protection. Some believe
that continuing to use coal to meet
most energy needs would fulfill the
goal of energy security through self-
reliance. Others feel that China’s
interests are best served by partici-
pating fully in international trade
in energy products, particularly
“cleaner” sources such as oil and
natural gas, and by developing
nuclear power and renewables, es-
pecially hydropower. For many,
however, mainly economic issues
drive the debate. The coal industry,
with seven million workers, is one
of the country’s largest employers,
and efforts to reform the industry
are already quite painful in terms of
lost jobs and impoverished mining
communities (Chang and Zhao
1999).

There is broad agreement that
energy-related environmental prob-
lems need solutions, but some feel
that problems can be addressed even
with coal as the backbone of the
energy system, while others see di-
versification away from coal as an
essential step. Notably, some of the
more strictly enforced environmen-

tal regulations have pushed local and
regional fuel structures away from
coal. In any case, the ongoing de-
bate over energy development may
not result in any radical shifts in fuel
mix, since trends are increasingly
dominated by the logic of markets,
including international markets for
energy commodities.

POLICY IMPACT ON ENERGY SUPPLY

AND USE

National policy can affect energy
use, intentionally or otherwise.
Above, we touched on how policy
and uncontrollable factors impacted
various energy types. In this section,
we consider more systematically
how economic, energy, and environ-
mental policy may have contributed
to the fall in energy use in China in
the late 1990s.

Economic Policy
Since energy use is so closely tied

to the overall level of economic ac-
tivity, the slowdown in the growth
of China’s economy—whether due
to internal factors such as imple-
mentation of economic system re-
forms or external factors like the
Asian economic crisis—surely
brought down the rate of growth in
energy use. Despite deceleration in
the past several years, however,
China’s economy continues to grow
rapidly. While GDP growth fell to
7.1 percent in 1999, the rate ap-
pears to be rising again, with growth
expected to be over 8 percent in
2000. The official statistics have
their detractors, however, and there
are reasons to believe that growth
has been overstated, possibly by as
much as two percentage points per
year over the past 20 years (Sinton
and Fridley 2000). Even if the lower
GDP estimates are used, the energy
intensity of China’s economy (i.e.,
the amount of energy required to

produce a unit of real economic
output) has been declining as fast
as in developed countries such as the
United States and newly industri-
alized areas like Taiwan. Such a de-
crease is a remarkable and unique
achievement for a large developing
country. Changes in the product
mix, in industrial structure, and in
the efficiency of energy end uses, as
well as turnover of equipment and
enterprises, have all contributed to
the improvements in energy inten-
sity years (Sinton and Fridley
2000). All of these changes have
been influenced by economic policy.

Economic reforms initiated at the
end of the 1970s to move China
away from a planned to a more free
market economy continue to shape
economic policy today. These re-
forms may have raised the overall
energy-efficiency of the economy
(and thus reduced energy demand
or growth in energy demand) by
catalyzing changes in energy-use
behavior, shifts in the population of
energy users, changes in the sectoral
structure of the economy, and
changes in the product mix within
sectors. All of these factors, aside
from changes in sectoral structure,
seem to have been major contribu-
tors to the increase in energy effi-
ciency.

Let us first consider the effect of
economic system reforms on the ten-
dency of energy end users, such as
factories, to improve energy effi-
ciency. Under the previous planned
economic system, decisions about
how much energy to use were driven
by production targets and the type
of technology available for meeting
those targets. Under such a system,
incentives to improve energy effi-
ciency (and to use less energy) were
created through a set of rules while
additional targets were imposed
from above, and these incentives did
work in many cases. Because the
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economic system was planned, with
characteristic features such as price
controls and centralized capital al-
location, market logic could not
work well to promote greater energy
efficiency. For instance, it would
have been unreasonable to expect
that removal of energy price subsi-
dies would effectively stimulate en-
ergy conservation.

Twenty years of economic system
reforms have significantly changed
the market dynamics within the
energy sector. Among the key areas
of reform have been:

• Deregulation of prices of many
energy products (and most other
products) and removal of most
subsidies;
• Lifting of the allocation system
governing flows of intermediate
and finished products;
• Expansion of ownership and
management reforms in state-
owned enterprises that have
given them more authority and
responsibility for their operations
and investments;
• Allowance of non-state sectors
(collective, private, and foreign-
invested enterprises) to expand;
and,
• Restructuring of the banking
and finance systems.

While far from complete, these
reforms have created an environ-
ment that now allows the operation
of disaggregated, market-driven de-
cision-making to improve energy ef-
ficiency. However, while that logic
may be recognized by many of the
relevant decision-makers (from en-
terprise managers to ordinary work-
ers, and from procurement depart-
ment heads to individual consum-
ers) market-based reasoning is not
the only type of logic that is relevant
or reasonable. In many decision-
making situations that affect what

kind of and how much energy is
used, decisions are often shaped by
political and security concerns.
Therefore the resulting energy
policy does not always lead to the
lowest cost, the greatest energy effi-
ciency, or the least environmental
impact. Such political and security
motivations for energy decision-
making are utilized not just in
China, but in all countries with
market-based economies. Overall,
the impact of the economic system
reforms on energy-using behavior is
ambiguous, although it seems likely
that there has been a small net posi-
tive effect on energy efficiency in
China (Sinton 1996).

Economic system reforms have
undoubtedly changed the popula-
tion structure of energy-using en-
terprises—an important effect since
different classes of end users tend
to have different efficiency charac-
teristics. Consider the case of indus-
trial users. Reforms that allowed
rural, non-state enterprises (town-
ship and village enterprises,
Xiangzhen Qiye) to go into business
created a growing number of
smaller factories that started up and
operated as cheaply as possible, of-
ten using poorly maintained sec-
ond-hand equipment and low-qual-
ity inputs. Although there are sig-
nificant exceptions, in most energy-
intensive sectors these enterprises
have tended to be less energy-effi-
cient than larger enterprises. As long
as the proportion of such enterprises
grows, then, energy demand is
likely to rise significantly. These
enterprises can fold as quickly as
they appear, however, unlike most
state-owned enterprises, and a sud-
den closure of a large number of
them would have a big effect on
aggregate energy demand. In fact,
such a mass closure of township vil-
lage enterprises may have happened
in the late 1990s and 2000. Dur-

ing this time the Chinese govern-
ment undertook an extensive cam-
paign to shut down small manufac-
turers of metals, building materials,
fertilizers, and paper, as well as re-
fineries and mines, in the name of
economic rationalization, environ-
mental protection, and resource
conservation. This closure campaign
is reflected in sectoral employment
figures; between the end of 1997
and 1999, employment in indus-
trial collectives, a category domi-
nated by rural enterprises, fell by
nearly half (NBS 2000). Over the
same period, employment in min-
ing industries (including all types
of enterprises) fell by 24 percent,
in building materials manufactur-
ing by 32 percent, in iron and steel
by 25 percent, and in chemicals by
28 percent.

Another way the population of
enterprises has changed is through
attrition in the ranks of state-owned
enterprises. While some state-owned
enterprises use large, modern, and
relatively energy-efficient equip-
ment, many of them are saddled
with outdated and wasteful process
equipment. Often, these latter
plants are among those that are poor
economic performers, chronic
money losers that manufacture sub-
standard product. Economic re-
forms and a greater willingness to
let state-owned enterprises go bank-
rupt have made it easier for these
plants either to merge with other,
better-performing enterprises or to
close altogether. From 1997 to
1999, the number of state-owned
and state-controlled enterprises
dropped by more than 40 percent,
as did employment in the same cat-
egory (NBS 2000). Over the same
period, output of most industrial
products continued to climb. If the
enterprises that remained in busi-
ness were more energy efficient, as
seems likely, then the net effect
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would be for energy demand to stag-
nate or fall.

As we have already discussed
above, the gross sectoral structure
of China’s economy has not changed
in ways that would be expected to
reduce energy use: industry still ac-
counts for about half of economic
output, and heavy industry for a
share similar to that a decade ago.
The array of products available,
however, has changed. Despite the
continued existence of significant
barriers to trade, economic system
reforms have created much freer
markets for most types of products,
creating competition between sup-
pliers of goods and services to meet
growing demand for higher-quality
products. Steel mills, for instance,
need to provide better grades of
steel and a wider variety of finished
products than before. In the course
of modifying or replacing produc-
tion technologies to provide a bet-
ter product, enterprises often
(though not always) upgrade in
ways that also improve energy effi-
ciency. This would tend to cause
energy demand to grow more slowly
than economic output. This is not
always the case, of course; in the
transport sector, providing larger,
more comfortable vehicles for pas-
sengers would tend to raise fuel con-
sumption. On balance, however,
changes in product mix driven—or
permitted—by economic system
reforms appear to have contributed
to slower energy growth and per-
haps to the recent drop in energy
use.

Another major economic reform
will be the abolishment of many im-
port tariffs when China enters the
World Trade Organization (WTO).
Even the prospect of WTO acces-
sion already is bringing changes to
China’s energy markets. The tariff
on imported coal has hindered im-
port growth, even in Guangdong,

where delivered prices of domestic
coal are virtually at import parity.
Imports could grow to nearly 60 Mt
per year by 2010 with the reduc-
tion or abolition of import tariffs
under the WTO and further re-
moval of subsidies to state mines
(Bloomberg News 1999c). Restruc-
turing of the national oil companies
China National Petroleum Corpo-
ration and Sinopec has increased
pressure for protection in the short
term to assist the companies while
they cut costs and increased effi-
ciency leading up to their interna-
tional stock market offerings and
expected increased competition af-
ter formal WTO entry. Even with
WTO entry, restrictions will remain
in the near-term on foreign com-
pany involvement on crude and
product imports and domestic re-
tailing (Reuters 1999b).

To the extent that current and fu-
ture economic policy reinforces the
mechanisms discussed above, eco-
nomic policy is likely to promote
growth in future energy demand at
a rate lower than economic expan-
sion. Greater wealth, however, leads
to greater consumption, as latent
consumer demand is fulfilled, and
it seems unlikely that China will ex-
perience a similarly large and ex-
tended contraction in energy de-
mand in the near future. The de-
cline in energy demand from 1996
to the present seems to be closely
related to a one-time extended
shakeout of industry, in which many
relatively energy-intensive enter-
prises were shut down. This decline
was perhaps in hindsight a logical
outcome of a series of economic sys-
tem reforms. Once that source of
energy demand has been elimi-
nated, however, it will be difficult
to find another similarly large
source that will release the “hot air”
out of the energy use system.

Energy Supply Policy
In this paper, we are mainly con-

cerned with changes in energy de-
mand. However, energy supply
policy can affect overall demand
by limiting the amount of energy
available for consumption, and by
influencing the availability of energy
forms that can be used more effi-
ciently than coal (such as electric-
ity and natural gas). In addition,
utility sector policy can affect the
efficiency of both the conversion of
primary fuels into electricity and
transmission to end users.

In the first decades of the People’s
Republic of China, the dominant
model for energy development was
a Soviet style that focused solely on
expanding output as rapidly as pos-
sible. This model also supported an
industrial policy that emphasized
heavy industry, both in urban areas
and in industrial centers that were
geographically dispersed in the
name of a national defense strategy.4

Energy products were allocated ac-
cording to a centrally developed
plan, prices were heavily subsidized,
and environmental concerns were
nonexistent. A policy of self-reliance
gave primacy to exploitation of
abundant domestic coal resources.
Successes in onshore oil exploration
in the 1960s gave rise to expecta-
tions that vast oil reserves would be
found. Natural gas was virtually ig-
nored. Increasingly large hydro-
power projects were built, along
with tens of thousands of small hy-
dropower dams to provide electric-
ity to remote communities, and a
nuclear power program was begun.
This Soviet model created a fast-
growing, yet inefficient energy sys-
tem.

In the late 1970s and early
1980s, significant changes came
about in China’s energy policy. Chi-
nese policymakers realized that
plans for economic growth could not
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Figure 4. Energy Consumption and Price Indexes, 1980-99

Source: NBS 2000.
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be supported by existing patterns
of energy development, and there-
fore the government instituted ma-
jor reforms in all companies, as well
as the governmental apparatus regu-
lating them. For example, Chinese
policymakers have also been con-
tinuing efforts to separate the
government’s regulatory functions
from operational functions of energy
corporations, although there remain
many instances of strong state con-
trol. Additionally, economic reforms
stressing financial performance have
led to large-scale layoffs, particularly
in the coal industry, where overstaff-
ing contributed to the industry’s un-
profitable state.

In this transitional phase, the
roles of government energy agencies,
energy corporations, and utilities are
constantly being redefined. In the
energy sector the authority of gov-
ernment administrative structures
remains unclear and state-owned
corporations wield tremendous po-
litical leverage. Despite the shifting
power dynamics among govern-
ment-run and private energy sector
agencies and industries, the role of
the government remains powerful,
as evidenced by the vigorous cam-
paign to close the same small mines
that a decade earlier were eagerly
promoted. Moves to restructure the
major oil companies and to carefully
control their share offerings also
show the strong hand of govern-
ment. This shifting policy environ-
ment creates mixed signals to en-
ergy consumers and also causes dif-
ficulties for policymakers who wish
to redesign the system of incentives
for efficient use of energy and the
development of renewable energy
resources.

It seems unlikely that supply
policy in the coal industry has con-
tributed much to the falling energy
use, even with the drastic shrinking
of coal supply resulting from the re-

cent campaign of closures. Unlike
the situation that prevailed in the
1980s, overall economic growth in
China is not constrained by coal
supply, although the availability of
electric capacity sufficient to meet
demand may limit growth in some
areas. Coal pricing policy has for at
least seven years subjected all but a
very few protected end users to fluc-
tuating market prices. Coal prices
rose very quickly while coal use was
rising much more slowly, in part
due to the artificially low price of
coal prior to 1993, and in part to
general inflation in the economy
(Figure 4). In the past several years,
as might be expected, coal prices fell
when coal use decreased, indicating
that the decline in coal use was de-
mand-led. As discussed earlier in
this paper, economic policies clearly
have had a strong influence on the
demand for coal.

The relationships between in-
dexes for prices and consumption of
oil and electricity are also instruc-
tive (Figure 4). In the mid-1990s,
the trajectories for both consump-
tion and price for oil and electricity
followed the same path as for coal.
In the late 1990s, however, oil use
leveled off and electricity use con-
tinued to climb. In the case of oil, a
sharp reduction in price, followed
by an equally sharp price hike, was
not accompanied by any large
change in consumption. This sug-
gests that, as in most countries, oil
demand is fairly inelastic, at least
in the short term. In fact, China has
a great deal of latent demand for oil.
More than for other energy prod-
ucts—except perhaps natural gas—
consumption of oil is still supply-
limited. For this reason, supply-side
policies have more impact on oil
demand than for coal. Restrictions
and high tariffs on imported oil, for
instance, have tended to keep oil
demand down, through both direct

and indirect control of markets.
When China loses its ability to im-
pose such restrictions and high tar-
iffs under the rules of the WTO
(e.g., when the Chinese government
is forced to change oil supply
policy), then it is possible that oil
use will jump, as pent-up demand
is fulfilled.

Energy Efficiency Policy
Since the early 1980s, China has

adopted a far-reaching series of poli-
cies and programs to promote
greater efficiency in energy end uses
in all sectors. Besides direct support
for energy efficiency projects—ac-
counting in some years for 10 per-
cent or more of all investment in
energy in the early 1980s (See Fig-
ure 5)—Chinese policymakers de-
veloped new administrative and
regulatory structures to manage en-
ergy use. They also formulated stan-
dards for process and equipment
efficiency and building energy
codes, as well as created financial in-
centives to promote energy effi-
ciency. To help implement these
new standards and institutions, a na-
tionwide network of technical ser-
vice centers for consulting, training,
and public education was estab-
lished (Sinton et al. 1998). In 1998,
the National Energy Conservation
Law came into force, codifying the
country’s approach to promoting
energy efficiency under a more mar-
ket-oriented economic system; al-
though implementing provisions are
still being formulated. Numerous
international assistance projects have
aimed to help China raise energy
efficiency from earlier direct assis-
tance for demonstration projects
and technology transfer to more re-
cent projects aimed at comprehen-
sive transformation of markets, e.g.,
for lighting products and home ap-
pliances.

In the 1980s, when the govern-
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ment directly controlled a much
larger portion of the national
economy, it was simpler to gauge
the impact of these programs. When
the energy intensity of the economy
fell by a third that decade, from one-
third to one-half of the change was
attributable to improvements in en-
ergy efficiency. These improvements
were largely due to government-led
investment programs and regulatory
activity, both through retrofits of
existing equipment and construc-
tion of new capacity (Sinton et al.
1998). Since the deepening of own-
ership, management, and financial
reforms in the early 1990s and the
consequent spinning off of invest-
ment and operational decision mak-
ing to managers and local officials,

it has become much more difficult
to promote energy efficiency in the
same way as in the past. Still, gov-
ernment-supported research and
development, technical support,
and information exchange remains
crucial to ensuring that more en-
ergy-efficient products and equip-
ment are available to factories and
other businesses that are retrofitting
and building new facilities. How
well the government is able to play
its role as facilitator of choices re-
garding energy-using equipment
made by businesses and consumers
will, in part, determine how quickly
China’s energy use will grow.

Environmental Regulation
All across China—particularly in

the wealthy coastal provinces—cit-
ies and towns are gradually becom-
ing stricter in enforcing limits to
pollutant emissions. When local
governments are supportive of air
pollution laws, environmental pro-
tection bureaus are empowered to
levy significant emissions fees and
fines, mandate process changes, and
apply more drastic measures. In
some cases these regulatory actions
push industries to install and oper-
ate pollution control equipment or
replace old production equipment.
In other cases, urban factories move
to rural locations or shut down al-
together.

Forceful application of environ-
mental regulations has the poten-
tial to change industrial energy de-

Figure 5. Energy Supply and Energy Efficiency Investment, 1981-99

Sources: Sinton, Fridley et al. 1996; SSB 1999; NBS 2000
Only partial data on energy efficiency investments after 1995 are available. These partial data informed the
estimates presented here of efficiency’ shares of total energy sector investment for 1996-99. All investment
data are for state-owned units only.
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mand significantly. The regulation
of sulfur dioxide emissions in
China’s legislatively defined “acid
rain control zones” may, for instance,
push power plants to use more
washed coal and install flue-gas des-
ulfurization (FGD) equipment.
Coal washing would provide a
higher heat-content product that
would burn more efficiently, reduc-
ing demand for coal, all else being
equal. FGD, on the other hand, re-
quires a great deal of a power plant’s
output, raising demand for coal in-
puts to power generation. In gen-
eral, although the effect is hard to
quantify, pollution emission controls
and workplace health regulations
have contributed to the rise in in-
dustrial demand for electricity.

Requiring urban factories to move
or to replace equipment often results
in the use of newer, cleaner, and
more efficient equipment. While
there have been large markets in
China for used production equip-
ment, introduction of newer equip-
ment still tends to increase average
energy efficiency. Closing down
heavily polluting factories contrib-
uted to a greater concentration of
industries that tend to favor cleaner
production, and greater energy ef-
ficiency. Whatever net effect envi-
ronmental regulations have on in-
dustrial energy demand (e.g., a rise
in electricity use and a fall in direct
use of coal), it is likely to be drowned
out by the effect of the economic
forces discussed above.

CONCLUSIONS

It is clear that the decline in en-
ergy consumption is, in essence, a
decline in coal consumption. More-
over, the fall in coal consumption
appears to be concentrated in direct
uses; even if available data are not
entirely accurate, the balance of evi-
dence shows that coal consumption

for conversion (power generation,
heating, coking, and coal washing)
has remained stable.

The decline in direct coal use re-
flects the convergence of a number
of trends, both short- and long-
term. Among the short-term trends,
the economic downturn beginning
in 1998 appears to have had a sig-
nificant impact on coal use, reflected
both in the slowdown in growth of
electricity generation and in the de-
cline in demand from industrial
subsectors such as building materi-
als and chemicals. This decline was
shaped by a second near-term trend
as well—the government’s promo-
tion of industrial restructuring
though consolidation, increases in
scale of facilities, and closures. Re-
ducing production from or closure
of small ammonia producers, for ex-
ample, resulted in both lower en-
ergy consumption and higher aver-
age energy efficiency of the remain-
ing productive ammonia facilities.
Campaign-style closures of small
paper mills, cement and glass
plants, power plants, refineries, and
mines have had similar effects. The
net impact was a one-time accelera-
tion of equipment turnover.

Another short-term trend with
longer-term implications is the
emergence of a buyer’s market in
coal. Since prices are depressed and
coal oversupplied, consumers have
been able to purchase cleaner coal
with higher heat content, resulting
in a decline in apparent coal con-
sumption even as the economy grew.
We estimate that this factor alone
may account for 40 percent of the
total decline in apparent energy use
since 1996. It is uncertain, however,
whether this trend can be sustained
once energy demand resumes faster
growth and coal output rebounds,
but it is likely to remain a factor af-
fecting consumption in the near fu-
ture, as the government continues

to suppress coal output to manage
the surplus market.

At the same time that slower eco-
nomic growth, industrial reform,
and higher coal quality have pro-
duced a substantial reduction in
coal consumption, other longer-
term trends are also having a con-
tinued impact. The shift from state-
owned to collective, private, and for-
eign-invested ownership of produc-
tion is widely seen as a shift to
greater energy efficiency, particu-
larly since the productive assets of
the non-state sector are often newer
and better operated, even in some
rural township enterprises. The
product mix is also improving, pro-
viding greater quality and value of
output per unit of energy input.
Although industry remains the lead-
ing sector of the economy, within
the industrial sector certain energy-
intensive subsectors have declined
while others of lower energy inten-
sity have gained in importance.
These are all natural processes of
economic growth and moderniza-
tion, and not easily attributable (or
susceptible) to the influence of par-
ticular government policies. These
changes will be further spurred as
China gains formal WTO entry and
broad sectors of domestic industry
are subjected to greater international
competition. Economic growth and
modernization are likely to remain
the key factors in reducing energy
demand growth.

Sustained support for environ-
mental and energy-efficiency poli-
cies is a factor in the continuing de-
cline of coal use by households.
Cleaner forms of energy such as
LPG, natural gas, gas, and electric-
ity are aggressively replacing resi-
dential coal use. Planned expansion
of natural gas use from 20 bcm to-
day to 100 bcm in 2010 will ben-
efit millions of residential users and
further displace coal. Long-term
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implementation of policies to pro-
mote energy conservation has helped
to accelerate improvements in end-
use efficiency in most sectors and
will continue to be important as
China’s market orientation deepens.

Our provisional conclusions
about the significance of the factors
we set out at the beginning of this
paper are summarized in Table 1 (see
page 18). Overall, a combination of
slowing economic growth, indus-
trial restructuring, broader eco-
nomic system reforms, and environ-
mental and energy-efficiency poli-
cies has led to at least a temporary
and perhaps a long-term reduction
in the growth of energy use and
therefore greenhouse gas emissions.
The available data on current en-
ergy consumption in China do not
allow us to precisely assess the con-
tribution of each factor to the total
decline in consumption since 1996.
However, it seems likely that the im-

provements in coal quality, the eco-
nomic slowdown, and disruption of
the state-owned industrial sector
were the largest sources of the en-
ergy consumption decline. Energy-
supply, energy-conservation, and
environmental policies did not on
their own have large impacts, but
they have been essential catalysts for
change. While intentional efforts to
reduce energy use were important,
the greatest influences on trends in
energy use were incidental effects of
economic policies and uncontrol-
lable factors in the economic envi-
ronment.

OUTLOOK AND POLICY

RECOMMENDATIONS

Events over the past several years
already have resulted in a reduction
in China’s energy use—and green-
house gas emissions—far below
what was expected by both Chinese

and western researchers and
policymakers. Figure 6 compares the
actual carbon dioxide emissions in
China to the those predicted in a
widely circulated report—China
Climate Change Country Study (Re-
search Team 1999). In the mid-
1990s, it might have seemed plau-
sible that emission estimates for
China were conservative; in fact,
carbon dioxide emissions were
slightly higher in 1996 than the
baseline projection in the China Cli-
mate Change Country Study. By
1999, however, actual emissions
were 15 percent lower than even the
lowest policy scenario put forth in
the study.

Straight-line projections of cur-
rent trends are typically not the
most useful guide to future condi-
tions, of course. Based on informa-
tion available now, it seems likely
that consumption of energy in
China may have already stopped

Figure 6. China’s Carbon Dioxide Emissions, Actual and Projected

Source: Research Team 1999 and authors’ calculations.
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falling and will resume growth in
the near future. The available data
for 1999 and 2000 confirm a con-
tinuing slowdown in coal output
and consumption, though electric-
ity use is already growing very
quickly again. How fast, then, will
it grow? Even if energy use rises at
the same rate that prevailed in the
early 1990s (i.e., at half the speed
of economic expansion), carbon di-
oxide emissions will not reach 1996
levels until after 2005 (Figure 6).
Clearly, current projections of
China’s greenhouse gas emissions
will have to be revised down-
wards significantly, but Chinese
policymakers should not be content
with this unexpected success in re-
ducing emissions. The Chinese gov-
ernment can do a great deal to re-
duce the global environmental price
of its future economic development
and the rest of the world can do
much to help.

One challenge for Chinese
policymakers is in the arena of eco-
nomic policy, where it will be cru-
cial for China to continue its
progress in structuring markets,
putting in place institutions of gov-
ernance of corporate behavior, re-
vamping the banking and finance
sector, and finding other means to
fulfill the social-welfare functions
that formerly were provided by in-
dustrial enterprises. These are broad
tasks with multiple goals, but they
will impact energy supply and use
at least as much as policies aimed
directly at energy. How economic
policies are dealt with will shape the
environment in which energy
choices are made.

Challenges for energy-supply
policy also abound. In the long-
term, commitment to developing
and deploying renewable energy will
have a tremendous impact on fuel
structure; but for now conventional
energy supply will be central. For

example, in the coal sector, ensur-
ing that large mines become finan-
cially viable will remain a key task.
How China finds ways to improve
coal supply to meet environmental
goals, such as reducing acid precipi-
tation from sulfur dioxide emissions,
will affect how coal is used. The de-
bate, driven by financial and secu-
rity concerns, over whether China
should rely more heavily on domes-
tic coal resources instead of imported

and regulatory development will po-
tentially become important.

For electricity, the main question
is how regulatory reform of utilities
will proceed. Issues include: (a) how
government will reduce its role in
the management and operations of
utilities; (b) how electricity genera-
tion will be separated from trans-
mission and distribution; (c) and
how markets for electricity will be
transformed and regulated. How

The Chinese government can do a great deal to reduce
the global environmental price of its future economic
development and the rest of the world can do much to
help.

oil, also bears watching. The poten-
tial for greater coal use will hinge
again on coal quality, which in turn
will depend on water availability in
the water-poor coal mining regions.
Greater reliance on coal will signal
higher growth in energy use and
carbon emissions, since coal is used
less efficiently than other fossil fu-
els, and emits more carbon dioxide
per unit of useful energy.

Since accession to the WTO will
leave China with fewer tools to re-
strict oil imports, policies that af-
fect oil demand will be developed.
For example, transport policies that
affect mode choices (e.g., road ver-
sus rail, private vehicle versus pub-
lic transportation), fuel efficiency
standards for vehicles, and policies
affecting demand for petrochemicals
will have a large bearing on how
much oil China will need to import.

In China, natural gas is a desir-
able fuel for political, security, and
environmental reasons; but the con-
sumption of this clean fuel will be
limited by supply and availability
of end-use equipment. In the near
future, policies affecting interna-
tional trade in natural gas, support
for construction of pipelines and dis-
tribution networks, pricing policies,

China treats the activities of foreign
investors, lenders, and developers in
the sector will also be important, as
will as national policy towards de-
velopment of nuclear power and
non-hydro renewables. Develop-
ments in these areas will shape: (a)
what types and scale of new gener-
ating units are built; (b) system ef-
ficiency; (c) environmental perfor-
mance;  and (d) what kinds of de-
mand-side electricity-efficiency pro-
grams can be feasibly deployed in
China.

As suggested above, energy-effi-
ciency policies are unlikely to bring
about great change on their own,
but they will help to create attrac-
tive opportunities for energy sup-
pliers and users to raise efficiency—
and slow growth in energy use—
when the economic and institu-
tional environments permit. China
is now implementing its Energy
Conservation Law, providing op-
portunities now to shape future de-
velopments. Some of the challenges
to implementing this law are:

• Creation of new fiscal and other
incentives;
• Reassessment of existing energy
price regulations;
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• Establishment and enforcement
of mandatory efficiency standards
for common energy-using equip-
ment and buildings;
• Integration of energy efficiency
with environmental protection ef-
forts;
• Growth of the rapidly expand-
ing non-state (rural) sector;
• Retaining and transforming the
former system of efficiency cen-
ters; and,
• Coordination in the implemen-

tation, management, and super-
vision of energy conservation law.

Within the above areas, there are
substantial opportunities for inter-
national assistance and cooperation.
On the supply side, for instance, ef-
forts to help ease China’s participa-
tion in international energy markets
will be important to ensure that
China has access to adequate sup-
plies of oil and natural gas. These
supplies will enable the Chinese

economy to run more efficiently and
with lower emissions of greenhouse
gases and other pollutants. China
is now at the initial stages of estab-
lishing a national network for natu-
ral gas, and U.S. experience here
could be an key reference point for
China. For the United States, one
major challenge will be to find ways
to accommodate China’s needs for
access to energy from the Middle
East and Central Asia while con-
tinuing to serve U.S. energy and

Table 1. Impacts of Proposed Explanations
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security needs.
While China still can claim a de-

veloping nation status, it is increas-
ingly a heterogeneous country, with
both highly developed and less de-
veloped characteristics. Conse-
quently, the kind of multilateral and
bilateral assistance that would be
most valuable is different from that
traditionally provided to developing
countries. As China’s financial sys-
tem evolves, for instance, direct
grants and loans for projects to pro-
mote energy efficiency or alterna-
tives to fossil fuels become less im-
portant than efforts to develop
strong domestic financial institu-
tions and training to develop com-
mercial links to international capi-
tal markets. Promoting efficient
technology development and trans-
fer could be particularly valuable
including joint pre-commercial re-
search and development as well as
foreign industry involvement in
commercial activity in China. Even
though most exchanges affecting
how particular enterprises obtain
and use energy will occur in the
commercial realm, cooperation at
the policy level remains important.
The United States has considerable
experience, both positive and nega-
tive, in regulating energy supply and
use in a market economy, and this
experience is valuable for China. If
the guiding philosophy behind as-
sistance is one of helping a partner
build capabilities that will serve
mutual interests, rather than one of
providing a handout to a poor
neighbor, then the chances will be
much greater that a strong, peace-
ful, trusting collaborative relation-
ship could develop between China
and other countries on energy is-
sues. Such relationships could allow
the participating countries to work
together to solve global challenges.
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Endnotes

1 Since coal dominates China’s commer-
cial energy mix, Chinese energy statistics
are typically reported in terms of metric
tons of standard coal equivalent (tce). One
tce equals 29.31 gigajoules (GJ). One EJ
equals 0.9478 Quads (quadrillion British
thermal units, Btu).

2 Inadequacies in statistics on energy sup-
ply and consumption may also play a part.
For instance, oil supply and consumption
figures may be understated, since oil prod-
ucts (mainly diesel) that are smuggled into
the country are not reflected in import sta-
tistics. Similarly, some of the thousands of
coal mines closed since 1998 have quietly
reopened. While their output remains un-
reported, consumption of some of their
product may be counted.

3 Actual output may have been some-
what higher, about 950 Mt (“Total out-
put controls” 2000).

4 For overviews of energy policy in China
see, Yang et al. 1995; Sinton, Fridley, and
Dorian 1996; and Andrews-Speed et al.
1999, which were used to inform this sec-
tion.


