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Abstract

Dramatic changes have taken place in China’s energy sector over the past decade. These changes have important implications for

energy consumption, trade, production and regulatory policies in China and beyond. The objective of this paper is to review some of

the key issues associated with deregulation and growth in China’s energy sector. Specifically, the paper presents a survey of recent

reforms in this sector; it also analyses the impact of deregulation on energy policy, ownership, foreign investment and trade, and

sheds some lights on the sources of growth in China’s energy sector.
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Over the past two decades dramatic changes have
taken place in the Chinese energy sector. In the 1980s
when economic growth took off immediately after the
lunch of reform initiatives, China’s energy sector
suffered from severe shortage of supply. The then
energy policy focussed on promoting the growth of coal
production. As a result, the coal industry expanded
rapidly. In particular, the township and village-run
mines emerged as the major force of coal production.
However, since the late 1980s, the policy focus has
shifted to the development and reform of the electricity
sector. One of the main changes was that the non-state
sector was allowed to enter the market. The build-
operate-transfer model was adopted in the mid 1980s,
for instance. By 1999, about US$15 billion of private
funds had been invested in China’s power sector (World
Bank, 2000). These changes have led to a great
expansion of the capacity of electricity generation in
China. By the late 1990s, China’s electricity supply

could almost meet the demand, with even surplus in
some regions. In the meantime, China has increased its
oil imports as well as domestic production of natural
gas. Currently, China’s energy sector is characterised by
(i) oversupply of coal, (ii) rapidly growing capacity of
electric power generation, (iii) a net oil importing
industry and (iv) an expanding natural gas sector. These
new developments together with China’s recent entry
into the World Trade Organization will affect China’s
energy policy in the 21st century.

The objective of this paper is to present a review of the
key factors that may affect China’s national energy
policy in the near future. Section 1 discusses the
regulatory changes in the Chinese energy sector. This
is followed by a review of pricing practices and reforms
in Section 2. The relationship between the environment
and China’s energy policy is discussed in Section 3. The
issues associated with energy production and consump-
tion are examined in Section 4. Section 5 sheds some
light on the outlook for energy demand in China, in
particular, in Guangdong. Finally, some summary
remarks are presented in the concluding section.

1. Regulatory changes

In March 1998, China’s central administration was
radically restructured. The objective was to improve
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administrative efficiency and strengthen the govern-
ment’s regulatory role by relinquishing it from business
operations. In the energy sector, several former govern-
ment ministries were restructured. Their commercial
arms were separated from their regulatory bodies and
eventually corporatised. The regulatory functions of
the former ministries are now allocated to the State
Development Planning Commission (SDPC), State
Economic and Trade Commission (SETC) and Ministry
of Land and Natural Resources (MLNR).

The SDPC is based on the old powerful State
Planning Commission. But, its power has been reduced
and its control over the energy sector considerably
weakened. It is now mainly responsible for long-term
planning, project approval and pricing. The SETC
merged six former state ministries including coal, electric
power, petroleum and chemical industries, metallurgical
industry, machine-building industry and internal trade.
The power and authority of the SETC has been greatly
increased after the restructuring. Through its State
Administration of Petroleum and Chemical Industries,
State Administration of Coal Industry (SACI) and
Department of Electric Power (DEP), the SETC is now
the main regulatory body in the energy sector (Fig. 1).
The MLNR, newly created in 1998, is responsible for
the planning, management, protection and sustainable
use of all natural resources (IEA, 2000). It also handles
licensing for exploration and production.

The administrative restructuring was followed by the
reform of the enterprise sector. The oil and gas sector is
now dominated by three state-owned enterprises
(SOEs), i.e. China National Petroleum Corporation
(CNPC), China Petroleum and Chemical Corporation
(SINPEC) and China National Offshore Oil Corpora-
tion (CNOOC). CNOOC is responsible for all offshore
operations. Its products are treated as imports in the
domestic market. The Chinese market is divided
between CNPC and SINPEC. CNPC controls oil and
gas fields, refineries and petrochemical plants in 12
provinces in north and west China. SINPEC concen-

trates on oil production and refining operations in 19
provinces in eastern and southern China. Since 1998,
CNPC and SINPEC have been competing for retail
market shares.

The electric power sector is the responsibility of the
DEP under the SEPC. China State Power Corporation
acts as a holding company for state assets in the power
sector. The corporation is working on a set of proposals
to restructure the industry. The preferred reform
strategy is a vertical separation of the generation,
transmission and distribution functions. The final
package is yet to be announced.

The regulator of the coal sector is the SACI. The
SACI, established in 1998, replaced the old Ministry of
Coal Industry and used to control about 40 per cent of
China’s coal production (1996 statistic reported in
Section 4). Since 1999, mines owned by the SACI have
been transferred to the provincial authorities, leaving
the SACI as a purely regulatory body within the
government. As the coal sector becomes more deregu-
lated, to serve as a bridge between the government and
the coal firms, the China Coal Industry Association
(CCIA) was established in March 1999. The CCIA is
expected to play an important role in promoting market
reforms and drafting industrial regulations. Those
regulatory changes have important implications for
China’s energy production and consumption which is
the topic of Section 4.

2. Pricing practices and reforms

China’s energy policy is also affected by consumer
income and pricing practices. Though the fees of water
and fuel have been raised significantly in recent years,
these fees still account for a relatively small share over
consumers’ total expenditure (Table 1). This implies
that there is scope for consumers to accept relatively
more expensive fuels than the traditional coal. Thus,
many local authorities are confident that consumers
are affordable for more price hikes, which helps the

Fig. 1. Regulatory structure of the energy sector.

Table 1

Household expenditures in urban China (percentage shares)

Items 1995 2001

Food 49.9 39.2

Clothing 13.5 10.0

Daily necessities 8.4 8.8

Health care 3.1 6.4

Transport and telecommunications 4.8 7.9

Recreation, education etc 8.8 12.6

Housing 2.9 4.0

Water, fuels, etc. 4.2 6.0

Others 4.3 5.2

Total 100 100

Source: State Statistical Bureau (2000b, 2001).
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undergoing changes in the energy structure, i.e. the shift
towards the use of cleaner energy, e.g. liquefied
petroleum gas (LPG), liquefied natural gas (LNG) and
natural gas (NG).

Currently, China’s energy prices are still controlled by
the state. But, significant changes have taken place in
energy pricing practices. These changes began with the
introduction of ‘‘dual-track’’ pricing in the 1980s. Under
the ‘‘dual-track’’ system, a portion of energy products
could be sold at higher (unplanned) prices in the free
market. In the 1990s, more drastic measures have been
implemented towards price liberalisation. Those dereg-
ulation initiatives have been introduced into all energy
sectors, i.e. coal, oil, electricity and natural gas.

2.1. Coal

China is the world’s largest coal producer, with an
output of 1.1 billion tons in 2001 (State Statistical
Bureau, 2002). Coal production has been severely
affected by pricing practices in the past decades. As a
result, coal pricing has been changing over time. It has
gone through two stages:

Stage I (1983–90) A ‘‘dual-track’’ system was
introduced to replace complete government price
control before 1983. For example, the ‘‘unplanned’’
coal price ranged from 80 yuan/ton in 1987 to 136
yuan/ton in 1991 while the controlled price from 36
yuan/ton to 61 yuan/ton at the same time (APERC,
2000).1 However, the ‘‘unplanned’’ prices were used
as references by the government to set the controlled
prices. Thus, the market was beginning to influence
coal pricing.

Stage II (1993 onwards) With sufficient coal supply,
complete price liberalisation was initially experimen-
ted in eastern China and then introduced to the rest
of the country. Coal price has since been market-
driven.

Coal price liberalisation has led to (a) a reduction in
government subsidies to the coal sector and (b)
improvement in management (for producers) and energy
efficiency (for end users).

2.2. Oil

The prices of oil and petroleum products in China are
still highly regulated by the government. Market
mechanism only plays a limited role under the ‘‘dual
track’’ price system introduced in the early 1980s. Under
that system, the producers were allowed to sell their
above-quota products in the market and the regions

could import petroleum products using their own
foreign exchange reserves. As a result, both domestic
production and imports expanded rapidly. However, the
huge gap between the domestic and world prices led to
excessive imports in some regions and the surge of
speculative and smuggling activities. To overcome those
problems, on 1 May 1994, the dual-track pricing system
was abandoned and the central government again took
tight control of price setting and imports.

However, as oil imports increase and hence interna-
tional competition grows, the demand for price liberal-
isation becomes stronger, which resulted in the major
reform in June 1998. Since then, the domestic price of
crude oil has been set according to the world price. In
the meantime, the central government sets the regional
prices of refined oil products according to the prices in
the Singaporean oil market. The consequence of the
1998 reform is that the regulated prices have moved very
close to the international prices. In addition, the
products of CNOOC have been treated as imports and
sold in the domestic market according to the world
prices.

2.3. Electricity

The price of electricity has been regulated by the
government, but has risen rapidly in recent years.
Several factors have contributed to the increase in the
price of electricity. Due to the shortage of electricity
supply in the 1980s, investment recovery pricing practice
was introduced. As a result, the price of electricity in
some plants was very high. In addition, in the 1990s,
government removed its subsidies to electricity con-
sumption in the agricultural sector, which led to an
increase in electricity prices in the rural sector. As the
supply and demand situations have changed since the
late 1990s, the Chinese government is moving rapidly to
deregulate the electricity sector. Currently, the focus of
the reforms is to separate (a) regulation from business
functions and (b) generation from transmission (State
Development Planning Commission, 2002). The first
phase of deregulation will involve the regrouping of
current power plants into 4–5 corporations and forma-
tion of six grid companies (south, north, northeast,
northwest, eastern and middle). The second phase of
deregulation will involve liberalising supply prices from
the generators. However, the reform of the retailing
sector has not yet been in the agenda.

2.4. Natural gas

Among the energy sectors, the natural gas industry
has been highly regulated by the government. This
reflects to some extent the status of natural gas as an
energy option in China. The natural gas sector has for a
long time been ignored by the Chinese authority. The

1 The exchange rate was 3.7 yuan/US$ in 1987 and 5.3 yuan/US$ in

1991.
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currently modest production of natural gas has been
reserved mainly for the fertiliser producers. As a result,
the price of natural gas has for a long time been kept
low. For example, in 1995, the price of natural gas in
Sichuan varied from 470 yuan per thousand cubic
meters for fertiliser factories to 670 yuan for commercial
users (Huo, 1999).2 Government subsidies were also
provided to the residential sector. With the removal of
subsidies recently, the prices have increased but are still
lower than the international prices. As the LNG project
in Guangdong is undergoing and the West–East Gas
Pipeline still actively pursued, further liberalisation in
the natural gas sector is expected.

3. Environment and energy policy

Environmental awareness is evolving into a critical
factor in determining energy policies in China. As the
Chinese people become more affluent, they demand for
better quality of living and hence become more aware of
environmental problems. For example, air pollution has
recently become the main concern of urban residents. As
a result, in many Chinese cities, the quality of air is
monitored and reported every day. Environmental
damages also affect the growth of agriculture and
forestry. It is estimated that the direct cost of environ-
mental damage in the 1990s amounted to 7 per cent of
China’s GDP (as cited in ERI, 2000). As a result,
environmental concern has become a key parameter in
China’s energy policy making.

One of the main pollutants is sulfur dioxide (SO2).
China’s total SO2 emissions increased dramatically in
the 1990s. It amounted to 23 million tons in 1997, the
largest single source of SO2 emissions in the world. This
figure was expected to reach 24.6 million tons by the end
of 2000 (Li et al., 2000). The consequence of SO2

emissions is widespread acid rain that affects 40 per cent
of China’s territory. It is even argued that China’s SO2

emissions are responsible for acid rain in neighbouring
Japan and South Korea. Several factors have contrib-
uted to China’s rising SO2 emissions.

It is reported that 75 per cent of China’s air pollution
is due to the burn of fuel (ERI, 2000). Coal as a source
of primary energy accounts for the dominant share of
China’s total consumption. Though this share has
declined recently, it is still too high relative to other
countries (Table 2). Thus, a change in the energy
structure is vital to the reduction in air pollution and
hence the improvement in the quality of the environ-
ment. In addition, only 22.2 per cent of China’s coal has
been washed. About 90 per cent of coal consumed as
raw fuel is not washed. In particular, stack removal of
SO2 has been hardly practised in China.

Another environmental problem associated with
energy consumption is CO2 emissions. Though China’s
CO2 emissions are low on a per capita basis, China is
already ranked the world’s second largest producer of
CO2, behind only America. China’s CO2 emission is
expected to exceed that of the US during 2020–30.

To rationalise the energy structure and hence to
protect the environment, the central government and
local authorities have implemented various policy
measures. For example, many regions have initiated
the so-called ‘‘clear water, blue skies’’ project. The goal
of this project is to clean and protect the air and water in
China. However, the standard of environmental quality
varies among the regions. The coastal regions, in
particular, the coastal cities, have often imposed much
higher standards than the national averages. Some of
the common measures can be summarised as follows:

* China aims to control its SO2 emissions in 2010 at the
level of 2000.

* New mines are prohibited from the production of
coal with sulfur content greater than 3 per cent. For
the existing mines producing coal with sulfur content
over 3 per cent, they have the options of closure,
reduction in production or installation of coal-
washing equipment.

* For the coal-fired power plants, they have to reduce
SO2 emissions and eventually install desulphurisation
equipment by 2010.

China’s energy consumption per unit of GDP is about
four times as great as that in the US (Li et al., 2000).
Thus, there is great scope for improvement in energy
efficiency. In addition, the goal of environment protec-
tion and energy conservation may also be achieved
through the development of less energy-intensive in-
dustries.

The consumption of coal is responsible for about 90
per cent of China’s SO2 emissions. In 2001, coal still
accounted for 67 per cent of China’s total consumption

Table 2

Energy structure in selected economies (percentage shares)

1999 1996

China GD China US Japan India Russia Korea

Coal 67.1 54.3 74.6 24.2 17.6 56.9 19.7 19.2

Oil 23.4 32.8 18.0 39.1 53.8 31.9 21.1 61.6

Natural gas 2.8 0.3 1.8 26.7 11.9 7.9 52.4 7.4

Other 6.7 12.6 5.6 10.0 16.7 3.3 6.8 11.8

Projections for the year 2010

Coal 65.1 40

Oil 19.6 30

Natural gas 6.6 10

Other 8.7 20

Source: Keii (2000), State Statistical Bureau (2000b) and Guangdong

Statistical Bureau (2000).

2 In 1995, the exchange rate was 8.4 yuan/US$.
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of primary energy (State Statistical Bureau, 2002). To
reduce SO2 emissions and hence protect the environ-
ment, the Chinese government is actively promoting the
policy of replacing coal by oil, natural gas and renew-
able energy. As a result, within 10 years, China’s energy
structure will be more rational with natural gas and
renewable energy becoming increasingly important
sources of energy.

4. Production and consumption

The energy sector has been regarded as one of the
strategic industries that affect the Chinese economy and
people’s livelihood. Therefore, energy production and
consumption in China, as in the rest of the world, has
for a long time been tightly controlled by the govern-
ment. This background is reflected in the current
ownership and control structure in China’s energy
production and consumption despite the institutional
reforms in the past two decades. In general, state
ownership still dominates the industry but it varies
across different sectors. The coal sector has the greatest
participation of the non-state producers. In fact, in some
years, the township, village and private mines account
for more than 50 per cent of total coal production (see
Table 3). With the closure of many small mines in late
1990s, however, output share of the state sector has
increased substantially. In the electricity sector, there are
some independent power producers. Their market share
is still small but rapidly rising. However, the non-state
investors only play a minor role in the oil and gas
sectors, which partly reflects the capital and skill-
intensive nature in those industries.

4.1. Coal

In August 1998, there were 94 large state-owned coal
companies, 2,500 local government owned mines and
75,000 township and village-run small mines (IEA,
1999). The output share of the state sector declined to
the lowest level in the middle 1990s, a reflection of
strong growth of the non-state sector in the 1980s and

early 1990s. By September 2000, however, about 30,000
small mines were forced to close their businesses due to
environmental and safety concerns.3 In the mean time,
the 94 large state-owned companies previously con-
trolled by the central government have been transferred
to the provincial authorities. As a result, by the end of
2000, there were 2098 state-owned mines and 20,237
non-state-owned mines (Editorial Board, 2001).

Another form of non-state ownership is foreign
investment and equities. During 1996–2000, over US$1
billion foreign capital was invested in China’s coal sector
(Editorial Board, 2001). But, the bulk of foreign funds
came mainly from bilateral loans. It is thus clear that the
coal sector is not attractive to offshore investors. In
addition, a few coal companies are also listed in
domestic and offshore stock exchanges. Therefore, the
non-state sector can also hold equities of the listed
SOEs.

The non-state sector produced about 16 per cent of
the coal output in 2000 (see Table 3). Over 70 per cent of
China’s coal is used for electricity generation and
industrial consumption (Table 4). The shares of
residential and transport use have been declining
rapidly, which reflects the concern of air pollution in
the urban areas. China is also a net coal exporter.

4.2. Oil

In 2001, China produced 165 million tons of crude oil
and imported about 82 million tons (State Statistical
Bureau, 2002). The imported oil accounts for about a
half of China’s total consumption. Since 1993, the share
of imported LPG over total supply has risen from 14 per
cent in 1993 to 44 per cent in 1998 (State Statistical
Bureau, 2000a). Residential consumption accounted for
65 per cent of total LPG supply in 1998 (Table 4).
Foreign investors have mainly been involved in explora-
tion. Shell is an exception. It has been permitted to build
and operate petroleum stations in China. PetroChina
was floated in the Hong Kong and New York Stock
markets in early 2000, which raised capital about US$3
billion. PetroChemical was listed in the stock exchanges
in Hong Kong, London and New York in October 2000,
raising a fund of more than US$3.7 billion. The third
SOE, CNOOC, was also listed in Hong Kong and New
York’s stock exchanges in early 2001, raising about
US$1.25 billion. Thus, foreign investors can be involved
in the oil sector by shareholding.

4.3. Electricity

China generated 1239 twh of electricity in 1999, with
thermal power plants having a dominant share (State
Statistical Bureau, 2000b). Production increased to

Table 3

Output and employment shares in the coal sector by ownership (%)

Output Employment

1996 1998 2000 1996

Central government 39.1 66

}54 84

Local governments 9.1 14

Townships and villages 44.7

}44 16 20

Individuals 7.0

Source: IEA (1999) and Editorial Board (2001). 3 Based on personal interviews.
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1478 twh in 2001 (State Statistical Bureau, 2002).
Industrial consumption still accounts for the lion’s share
which is however declining. The rapid growing area is
residential consumption. Its share over total electricity
consumption doubled during 1987–1997 (APERC,
2000). Since 1979, about 10 per cent of total investment
in the power sector came from abroad in the forms of
foreign investment and soft loans. This figure is expected
to reach 20 per cent in the future (Li, X., 1999). By mid-
1998, 24 foreign-invested plants with a combined
capacity of 4.9 GW or billion watts were in operation
and another dozen of plants with a combined capacity of
9 GW are under construction (Blackman and Wu, 1999).

4.4. Natural gas

Natural gas only amounted to 3.4 per cent of China’s
total primary energy supply in 2001 (State Statistical
Bureau, 2002). In 1999, China produced 25.2 bcm of
natural gas, about 40 per cent of which was produced in
Sichuan province. So far, the industrial sector has been
the dominant use of natural gas followed by the
residential sector (Table 4). Both production and con-
sumption have been tightly controlled by the government.
This situation will, however, change in the future. The
Guangdong LNG project will allow foreign ownership of
35 per cent. Foreign investors are also encouraged to
participate the massive West–East Gas Pipeline project. In
late 1999, China lifted the ban on foreign investment in
town-gas pipeline construction. It can be expected that
foreign investors will play an important role in China’s
natural gas sector. However, as in the other energy sector,
foreign participation in the retailing businesses is still
prohibited with the exception of owning and managing
petroleum stations. This situation is, however, going to
change with China’s entry into the WTO.

5. Demand outlook

China’s primary energy consumption reached 1.32
billion tons coal equivalent (btce) in 2001 (State

Statistical Bureau, 2002). Though China’s energy
demand has been declining in the past 5 years, its
long-term trend is still to increase. In particular, energy
consumption in Guangdong will continue to grow in the
near future. This growth prospect is determined by
several factors.

First, the Chinese economy is still at the stage of rapid
expansion. A rate of growth about 7 per cent will be
maintained in the next two decades (World Bank, 1997).
Currently, China is heading to its next cycle of high
growth following the downturn in the late 1990s. The
rate of growth in the coming decade is projected to be
6.9 per cent (World Bank, 1997). This growth will boost
China’s energy consumption to a higher level.

Second, though great at aggregate level, China’s
energy consumption per capita of 1034 kilograms coal
equivalent (kgce) in 2001 was still very small relative to
that in the developed economies, e.g. 11.5 tons coal
equivalent (tce) in the US and 5.1 tce in Japan in 1995
(State Statistical Bureau, 2000a, 2002). This difference
implies great growth potential in energy demand in
China.

Third, energy consumption in China is highly
unbalanced between the rural and urban sectors as well
as across the Chinese regions. In 1996, urban residential
energy consumption of 261 kgce per capita was twice as
great as rural consumption per head (96 kgce). At the
same year, on a per capita basis, China’s developed
regions, e g. Beijing, Shanghai and Guangdong con-
sumed three times as much electricity as the less
developed provinces, e.g. Guizhou, Yunnan and Qin-
ghai (Table 5). Over time, rural consumers will catch up
with their urban counterparts and poor areas with rich
regions. This catching-up effect will also affect China’s
overall energy demand in the future.

Finally, China’s future demand for energy is also
determined by the growth of several energy-intensive
sectors, e.g. automobiles and air conditioners. The
number of motor vehicles has increased from 5.5 million
in 1990 to 18.0 million in 2001 (State Statistical Bureau,
2002). In the meantime, the ownership of air condi-
tioners in Chinese households has increased from 11.6

Table 4

Final energy consumption by sector, 1998

Total (mtce) Coal (mt) Oil (mt) LPG (mt) NG (bcm) Electricity (twh)

Agriculture 57.9 19.2 12.9 0.0 0.0 62.4

Industry 944.1 1149.5 108.7 2.2 17.2 840.6

Construction 16.1 6.1 2.9 0.0 0.0 18.9

Transport/telecoms 82.5 13.9 42.5 0.0 0.4 25.6

Trade/catering 25.5 9.5 4.3 0.4 0.3 29.3

Residential 143.9 88.8 9.8 7.7 2.4 132.5

Others 52.1 7.8 17.0 1.5 0.0 50.7

Total 1322.1 1294.9 198.2 11.9 20.3 1159.8

Notes: mtce: million tons coal equivalent; mt: million tons; bcm: billion cubic meters; twh: terawatt hours or one billion kilowatt hours.

Source: State Statistical Bureau (2000a).
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per cent in 1996 to 35.8 per cent in 2001 (State Statistical
Bureau, 2002).

The objective of this section is to present a survey of
China’s energy demand projections reported in various
sources and hence to gain insight into China’s energy
demand prospects in the coming two decades.

China’s total energy consumption is projected to
increase from 1.32 btce in 2001 to 1.64 btce in 2005 and
2.22 btce in 2015 (Shi and Zhao, 1999). The implied
average annual rate of growth is 5.1 per cent during
2001–2005 and 3.1 per cent during 2005–2015. Those
rates will vary across the regions as well as the sectors.
The coastal regions will continue to be the leading
energy growth regions. Transportation and residential

sectors will likely be the sectors contributing to China’s
increased energy consumption in the future.

China’s rising energy consumption will boost domes-
tic demand for coal, petroleum products, electricity and
natural gas. Due to the change in energy structure,
growth will be biased towards cleaner energy such as
natural gas. The demand for coal will continue to grow
modestly as coal is still the cheapest fuel in China. The
International Energy Agency projects that coal demand
will increase annually at 3.1 per cent in the next two
decades (IEA, 1999). Keii (2000) derives a more modest
annual rate (2 per cent) of growth for coal consumption
in the coming decade. According to Keii’s projection,
China’s demand for coal will reach 1.3 billion tons in
2010. However, the share of coal as a primary energy
over total energy consumption will decline over time. By
2010, coal will account for about 65 per cent of China’s
primary energy (Table 4).

China’s demand for natural gas is projected to be
around 100 billion cubic meters (BCM) in 2010 and
200 BCM in 2020 (Table 6). The implied annual rate of
growth in the first two decades of the 21st century is
about 9 per cent according to Han et al. (2000) and 11
per cent according to Zhou (1999). In addition,
according to both sources, growth in demand will be
much greater in the first 10 years.

The projected growth in the consumption of oil and
electricity is modest. For example, Han et al. (2000)
estimated an annual rate of growth of 4 per cent for
crude oil consumption and 5 per cent for electricity
demand during 2000–2020. Obviously, the fastest
growth area is natural gas. The two largest users of
natural gas will be the residential and power generation
sectors. Demand in these sectors is projected to grow at
a rate greater than 20 per cent during the period 2000–
2010 (Table 6). This growth can only become possible
with overseas supplies. Han et al. (2000) estimated that

Table 5

Final energy consumption in 1996 (physical quantity per capita

Coal (kg) Oil (kg) Gas (cm) Electricity (kwh)

Developed regions

Beijing 282.9 27.9 6.0 172.8

Tianjin 202.0 10.7 8.5 178.7

Shanghai 110.0 21.5 245.2

Jiangsu 46.4 6.1 117.6

Zhejiang 34.3 13.4 153.9

Fujian 50.1 10.0 129.3

Shandong 32.1 4.1 7.1 102.3

Guangdong 26.0 43.8 178.2

Developing regions

Anhui 61.8 2.0 60.6

Guangxi 6.4 7.6 72.6

Guizhou 319.1 4.6 40.1

Yunnan 133.9 0.5 52.6

Shaanxi 146.1 3.6 61.2

Gansu 194.1 1.5 67.7

Qinghai 255.9 17.2 51.6

Ningxia 156.3 5.2 0.8 82.7

Notes: cm: cubic meters; kwh: kilowatt hours.

Source: State Statistical Bureau (1998).

Table 6

China’s energy projections

Natural gas Crude oil Electricity

1997 (bcm) 2010 (bcm) 2020 (bcm) 2010 (mt) 2020 (mt) 2010 (bkwh) 2020 (bkwh)

Zhou (1999): demand

Total 19.56 96 204

Power generation 2.19 35 81

Residential 2.12 22 50

Chemical industry 8.43 19 33

Other industries 6.82 20 40

Han et al. (2000): demand

118 220 296 379 2000 3400

Han et al. (2000): domestic production

75 135 190 200

Li, Y., (1999) 80

Han et al. (2000): imports

35 75 106 180
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China’s imports of natural gas would reach 35 bcm in
2010 and 75 bcm in 2020. Given the projected rate of
growth and the stagnation of domestic production of
oil, China will also have to reply on offshore sources to
meet the demand. Han et al. (2000) predicted that China
oil imports would increase from 57 million tons in 1999
to 106 million tons in 2010 and 180 million ton tons
2020.

Energy demand in Guangdong will particularly be
robust in the coming decades. Growth will be led by
natural gas consumption, followed by demand for other
energy, i.e. nuclear and renewable energy (See Table 7).
As a result, the energy structure in Guangdong will
become more rational, with natural gas and renewable
energy accounting for about 30 per cent of total
consumption. Overall, Guangdong’s energy consump-
tion is expected to double in the coming decade.

6. Concluding remarks

China’s energy sector has undergone through dra-
matic changes in recent years. Those changes have

been driven by reforms and subsequent economic
conditions. Environmental awareness has become an
important factor propelling reforms and changes in
the energy sector. It has been the driving force for
changes in China’s energy structure that is currently
dominated by the use of coal. China is now under both
internal and external pressures to increase the use of
cleaner energy, e.g. natural gas and renewable energy. In
the mean time, cleaner energy becomes more affordable
due to rising consumer income and changing energy
pricing practice. In addition, the shift from coal use to
the consumption of cleaner energy has been supported
by price liberalisation and deregulation in the energy
sector.

Reforms in the energy sector were accompanied by
the overhaul of the regulatory framework. The regula-
tory reform targeted at the separation of government’s
role in regulation from its business activities. The reform
has passed through different phases in the coal, power,

oil and gas sectors. As a result, the coal and oil sectors
are more liberalised. The reform package of the electric
power industry was announced in April 2002. In terms
of deregulation, the natural gas sector lags behind due to
the historically minor role of this sector in China’s
energy industry. But, over time, natural gas as a cleaner
energy will play an increasingly important role in the
Chinese economy. It is projected that demand for
natural gas will lead the growth in China’s energy
consumption in the coming decades. China will consume
more natural gas and eventually become an important
buyer in the international market. Among the Chinese
regions, Guangdong will be the leader in the use of
natural gas and other cleaner energy.

Though foreign participation in Chinese energy
industry has expanded, the scope is still limited, in
particular in the retail sector. China is now an official
member of WTO. Further reforms and deregulation in
the energy sector are anticipated. Chinese government
has committed itself to substantial reduction on tariffs,
elimination of non-tariff trade barriers (e.g. import
quota and business licensing) and phased participation
of private and foreign providers in the wholesale and
retail services (Zhang, 2002). Those trade liberalisation
initiatives will bring about both opportunities and
challenges to the Chinese energy industry.
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