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Foreword to the
1992 Edition-

The Energy Analysis Program (EAP) at the
Lawrence Berkeley Laboratory (LBL) first
became involved in Chinese energy issues
through a joint China-U.S. symposium on markets
and demand for energy held in Nanjing in November
of 1988. Discovering common interests, EAP began
to collaborate on projects with the Energy Research
Institute (ERI) of China’s State Planning Commission.
In the course of this work it became clear that a
major issue in the furtherance of our research was
the acquisition of reliable data. In addition to other,
more focused activities — evaluating programs of
energy conservation undertaken in China and the
prospects for making Chinese industries more ener-
gy-efficient, preparing historical reviews of energy
supply and demand in the People’s Republic of
China, sponsoring researchers from China to work
with experts at LBL on such topics as energy efficiency
standards for buildings, adaptation of U.S. energy anal-
ysis software to Chinese conditions, and trans-
portation issues — we decided to compile, assess, and
organize Chinese energy data. We are hopeful that
this volume will not only help us in our work, but help
build a broader community of Chinese energy pol-
icy studies within the U.S.

In order to select appropriate data from what was
available we established several criteria. Our pri-
mary interest was to use the data to help under-
stand the historical evolution and likely future of
the Chinese energy system. A primary criterion was
thus that the data relate to the structure of energy sup-
ply and demand in the past and indicate probable
developments (e.g., as indicated by pattems of invest-
ment). Other standards were accuracy, consisten-
cy with other information, and completeness of cov-
erage. This is not to say that all the data presented
herein are accurate, consistent, and complete, but
where discrepancies and omissions do occur we
have tried to note them.

Preparing this volume confronted us with a

number of difficult issues. The most frustrating usu-
ally involved the different approaches to sectoral
divisions taken in China and the U.S. For instance, -
fuel used by motor vehicles belonging to industrial
enterprises is counted as industrial consumption in
China; only fuel use by vehicles belonging to enter-
prises engaged primarily in transportation is count-
ed as transportation use. The estimated adjustment
to count all fuel use by vehicles as transportation ener-
gy use is quite large, since a large fraction of motor
vehicles belong to industrial enterprises. Similarly,
Chinese industrial investment figures are skewed
compared to those collected in the U.S. because a
large portion of enterprises’ investment funds is
directed towards providing housing and social ser-
vices for workers and their families.

Notably absent are data on energy prices, key
elements in the analysis of energy issues. Although
some price information is available, none is very
useful from the perspective of the market-oriented ana-
lyst. While it may have been tempting to include
here some of the sketchy figures that have been
published, we felt.that the topic was best excluded
until more complete information is made accessi-
ble. )

Since new energy and other data become avail-
able constantly, we plan to issue updates to this
volume annually. It is our intention to reissue the entire
volume on a bi- or triannual basis. We encourage any
comments and corrections users may have, as well
as any suggestions for categories of data to be includ-
ed in future volumes.

MDL and JES
23 July 1992
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Foreword to the
1996 Edition

e response to the first edition of the China
I Energy Databook was overwhelmingly posi-
tive, and has encouraged us to issue this
revised, updated, and expanded edition. It has been
a natural counterpart to the Energy Analysis Program's
continuing program of collaborative research with the
Energy Research Institute. No other current reference
volume dedicated to China's energy system con-
tains a similar variety and quality of material. We
believe that this edition is even more valuable than
the first, since China's State Statistical Bureau ceased
publication of its China Energy Statistical Yearbook
with the 1991 edition.

Besides incorporating more recent data, we
have revised some of the categories and data that
appeared in the old volume. The adjustment for
energy consumption in the transportation sector,
for instance, has been slightly changed to include
some fuel use in the commercial sector, which was
previously left out. As another example, natural gas
consumption statistics in the first edition greatly
overstated electric utility use; we have rectified that
error. Some tables have changed as statistical col-
lection and reporting practices change in China.
Figures on gross output value by sector stop with
1992, and economic output in subsequent years is
covered by various measures of value-added, such
as national income and gross domestic product.

Greater availability of reliable information in
certain categories has allowed us to expand cover-
age of certain important areas. We have been able
to include a new chapter on energy prices — an
especially significant addition because recent lib-
eralizations in energy markets (along with other
aspects of economic system reforms that provide
energy users with the means and incentives to
respond to prices) have given energy prices a much
greater role in influencing the behavior of energy
suppliers and consumers. Additions include quali-

ty specifications of coal resources and output, more
detailed coverage of oil extraction, refining, and
international trade, statistics on China's newly com-
pleted nuclear power capacity, performance of major
grids, interprovincial coal shipments, investments
in energy conservation, motor vehicle output struc-
ture and fuel economy, expanded data on the ener-
gy intensity of major industrial products, ambient
levels of key air pollutants by city, and other categories.

A major disruption in energy statistical collec-
tion in China in 1993 has resulted in long delays
and a greater than usual range of uncertainty in
energy consumption statistics for that year. The State
Statistical Bureau has not yet publicly released sec-
toral energy consumption figures for 1993 (and so
they are not included herein), and most experts
inside and outside China feel that those data are
much less reliable than in previous years. Fortunately,
there are indications that the situation for 1994 ener-
gy consumption data, which should become avail-
able soon, will be much improved.

We hope that readers will continue to give us
feedback so that the next edition will better meet

-their needs. As before, we plan to issue further

revised editions of the China Energy Databook at
intervals of two to three years, incorporating new
data as they become available. We may also publish
companion volumes that provide more detail on
certain sectors and regions.

JES
30 January 1996
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Energy Units and Conversions *

Heat Content Multiplier Muiltiplier
(low heat) (tonnes of (barrels of Multiplier

Fuel @) coal equivalent) oil equivalent) (million kcal)
Coal
Standard coal (metric ton) 29310 1.000 5.147 7.00
Chinese average raw coal (metric ton) 20934 0714 3676 5.00
Chinese average washed coal (metric ton) 26.377 0.900 4.632 6.30
Bituminous coals (metric ton) T 199210 33.11 0.68 to .13 35010 5.82 47610 791
Brown coals, lignites (metric ton) 79110 1992 0.27 to 0.68 1.39 to 3.50 1.89 to 4.76
Utility Coal (metric ton) [ 18729 0.639 . 3289 447
Coke (metric ton) 28470 0971 5.000 6.80
Coking Coal Gas (thousand m?) 16.75 to 18.00 0.57 to 0.61 29410 3.16 4.00 to 4.30

(avg 17.24) (avg: 0.59) (avg 3.03) (avg 4.12)
Petroleum )
Chinese average crude oil (metric ton) § 41.868 1429 7.353 10.00
Chinese average crude oil (bbl) 5.694 0.199 1.000 1.36
Fuel Oil (metric ton) 41.868 1.429 7.353 10.00
Gasoline (metric ton) 43.124 1,471 7574 10.30
Kerosene (metric ton) 43.124 1471 7574 10.30
Diesel (metric ton) 42705 1457 7.500 1020
LPG (metric ton) 50241 1714 8.823 © 1200
Refinery Gas (metric ton) 46055 1.571 8.088 11.00
Natural Gas
Chinese average natural gas (thousand m3) 38.98 133 6.846 9.31
Standard natural gas (thousand m3) 37.68 129 6617 9.00
Electricity
Electricity (thousand kWh) ¥ 11.841 0404 2,080 283
[ KW = 1341 hp
Biomass
Fuelwood, air-dried (metric ton) 1410 17 0.48 to 0.58 0.084 t0 0.102 33410 4.06
Crop residues, air-dried (metric ton) 12t0 16 041 t0 055 0.072:t0 0.097 287 to 3.82
Dried dung (metric ton) 11to 14 0.38 10 048 0.067 to 0.084 26310 334
Peat (metric ton) (b)7.5 to 105 02610 0.36 0.046 t0 0.063 1.79 to 251
Biogas (thousand m3) ** 2| to 27 0.71 t0 093 371048 50to0 65

N.B.: THroughout this book tons refers to metric tons (1 metric ton - 1.102 short tons).

Unless otherwise noted all conversions are from the China Energy Statistical Yearbook, 1989.

From Smil, 1988.

Coal used in utility boilers generally has a lower heat content than average coal (Wangi, 1988).

This is the same factor used for toe by British Petroleum.

When presenting overall energy production and consumption figures we use a conversion factor of 0.404 kgce/kWh for
electricity. This conversion factor is commonly used by Chinese energy researchers, and agrees well with the heat value for net
generation.

** Taylor, 1981.

WU o = #

Source: Energy Statistical Yearbook of China, various years; Smil, 1988; Wang , 1988; Energy Statistics Handbook, 1987 ; British Petroleum,
1995; Taylor, 1981.
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Resources and Reserves

energy resources. In this chapter we present

two measures of available energy: energy
resources (Table I-1), or the estimated amount in
place; and energy reserves (Table I-3), or the amount
judged to be recoverable given current economic
and technological constraints.! Estimates are for
fossil fuels, uranium, and hydroelectricity only.

China is richly endowed with conventional

CoAL

Estimated total coal resources are well behind
those of the former Soviet Union and the United
States, owing mainly to a lack of exploration. China's
own estimates of total resources are considerably
higher than international estimates — 960 Gt com-
pared to 590 Gt. Of the total coal resource base,
12% is anthracite, 29% is coking quality bituminous
coal, 46%, various grades of bituminous steam coal,
and 13%, lignite (brown coal). Coal bed methane may
become an important part of the energy mix in min-
ing areas.

At 115 Gt, China's proved reserves of coal are
about half the level of the United States and the
former Soviet Union. Northern China, especially
Shanxi Province, contains most of China’s easily
accessible high quality coal. Southern coals are
generally higher in sulfur and ash, making them
unsuitable for many applications. Consequently
large amounts of coal are shipped from north to
south, putting a great strain on the transportation sys-
tem, especially railroads.

CRUDE OIL

China’s oil resources are not large by world
standards; the total resource base is estimated at 9.6
Mt, of which up to 3.2 Mt is proved reserves. This
ranks China tenth among oil-producing countries, just
ahead of Libya.2 The easily reached oil fields in the
North and Northeast have been in production since
the early 1960s. Output at China’s largest oil field,

Daging in Heilongjiang, has peaked at about 55
Mt/yr production, but the water cut in production has
risen to over 90%. Most exploration has been near
currently producing basins, but development of
more remote resources, such as in the Tarim and
Junggar Basins in Xinjiang, and offshore fields has
accelerated in recent years (often in conjunction
with foreign partners) in order to meet long-term
demand.

The results of onshore and offshore exploration
have been disappointing so far. Although some pro-
ducing fields have been found, exploration in the
harsh and remoté deserts of Xinjiang in the Northwest
has not yet revealed any sources that will allow
China to avoid increasing dependence on large
amounts of imported oil. Development of those
fields and long-distance transport infrastructure will
be key to maintaining domestic output in the long
term as yields from older fields decline. In the early
1980s some experts predicted that offshore pro-
duction in 1990 would be tens of millions of tons per
year, but by 1994 actual production was 6.5 Mt (just
over 4% of total crude oil production). New finds and
improvements in drilling techniques mean that the
importance of offshore oil will continue to increase,
but production is expected to peak in 1997 at 12

MtAT3

NATURAL GAS

Natural gas resources in China are also small
by world standards, less than 1% of the estimated world
totals. With the exceptions of Sichuan Province
(where large gas fields are close to demand centers),
offshore (where there has been considerable foreign
investment), and in the Shaanxi-Gansu-Ningxia
basin in the Northwest, natural gas has been rela-
tively neglected both in exploration and develop-
ment. Analysis of geologic formations has led to
expectations that natural gas resources are much
greater that current discoveries indicate. Determining
the magnitude and location of natural gas resources
is one of the most significant issues pertaining to

I-2
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China’s commercial energy resources.

URANIUM

With two nuclear power plants already on line
and under expansion (the Daya Bay plant near
Hong Kong and the Qinshan plant near Shanghai)
and several more planned in other locations, uranium
resources are likely to play a more important role in
China’s energy future. China’s resources may be
enough to meet demand from the 20 to 23 GW of
nuclear capacity planned for 2010 and 40 to 50 GW
for 2020, but the ability to supply a large number of
conventional reactors solely with domestic resources
is uncertain.

HYDROELECTRICITY

Though China has the largest theoretically
achievable capacity of hydroelectricity in the world,
it is significantly behind the former Soviet Union in
terms of potential annual generation. China’s tech-
nically exploitable hydropower reserves are nonethe-
less impressive — 370 GW of potentially usable
capacity yielding 1,923 TWh/yr (slightly smaller
than the figure found in international references)*—
and hold the promise of meeting a significant por-
tion of future energy demand. The majority of large
sites are in Southwest China, which possesses two-
thirds of the country’s potential generation. Most of
the large sites, however, are far from the load cen-
ters near the coast, and long-distance transmission
lines would have to cross formidable terrain. Small
scale (<25 MW) hydropower schemes have sup-
plied otherwise unavailable electricity to many rural
communities. Technically exploitable small-scale
sites amount to 19% and 13% of the capacity and annu-
al generation totals respectively.

OTHER RENEWABLE ENERGY
SOURCES

China’s biomass, solar, wind, tidal, and other
renewable energy resources have not been well char-
acterized. Some attempts have been made to esti-
mate sustainable harvests of fuel wood and crop
wastes (see Table IV-21).5 Biogas digesters have
been promoted since the 1970s, especially in the

~

Southwest, with community and industrial digesters
operating most successfully. According to some esti-
mates, the potential biogas resource is about 82
Mitce,5 or about 6% of total energy consumption in
1992 (including biomass).

Solar resources are richest (averaging >200
W/m?) in the dry, sparsely populated western and north-
em regions (Xinjiang, Qinghai, Xizang (Tibet), and
Inner Mongolia), and relatively abundant (>170
W/m?2) in northern and northeastern areas, as well
as in Hainan.” Wind resources are also ample in these
same areas, but more importantly, the densely pop-
ulated regions along China's coastline have many sites
suitable for wind power development. Coastal areas
are also home to many promising high-temperature
geothermal sites, as is the Himalayan region. Solar,
wind, geothermal, and tidal power have already
been exploited on a small scale, but the capital-
intensive nature of technologies for harnessing renew-
able energy sources will probably prevent widespread
reliance on these alternatives in the near term.

RELIABILITY OF INTERNATIONAL
COMPARISONS

Most energy resource and reserve figures are
based on data provided by the countries surveyed.
Since data-collection standards and definitions often
vary from country to country, it is best to consider
comparisons of country data as rough guides only,
accurate to one significant figure at best. This is
especially true for mineral resource estimates, which
are based not on detailed site surveys but on simi-
larities of the geography of unexplored sites to the
features of known mineral-bearing structures.

! Resources figures generally refer to the sum of the World
Energy Conference categories “proved amount in place” and
“estimated additional amount in place.” Reserves figures refer
mainly to the British Petroleum category of “proved reserves.”

2 Ranked by proved reserves. British Petroleum, 1995.

3 For further information on the current state of petroleum and
natural gas resource exploration in China, refer to China OGP,
1994.

4 Currently slightly less than 12% of harnessable capacity (44.6
GW in 1993) has been exploited. Estimates of economically
exploitable capacity are significantly less than technical poten-
tial, i.e., 290 GW yielding 1,260 TWh/yr (State Economic and
Trade Commission, 1994).

Chapter 1, Resources and Reserves

China Energy Databook

I3



5 See also Smil, 1988.
6 Taylor, 1981.

7 For a more detailed discussion of renewable energy resources,
see State Economic and Trade Commission, 1994.
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Table I-1. Energy Resources * for Selected Countries

I. Physical Units

Coal T (Gt)

Proved Estimated Natural Hydro-

Amount Additional Qilf GasY] electricity Uranium §
Country  Subtotal in Place Amount (Gt) (trillion m3) (TWhlyear) kt V)
China 986.3 - - 9.6 100 5922 51
India 2454 131.3 H4.l Il 17 2,638 66
Japan 8.5 85 - - - 718 7
USA 1,570.3 4278 1,142.5 134 232 529 2524
FSU 54870 2870 52000 247 104.9 3942 686
World 10,1633 19314 82319 2004 3203 34,693 8535

2. Shares of World Totals
Coal {
Proved  Estimated.
Amount Additional Natural T Hydro-

Country  Subtotal in Place Amount Oil Gas electricity Uranium §
China 6% 15% 4% 5% 3% 17% 1%
India 2% 7% 1% 1% 1% 8% 1%
Japan 0.1% 0.4% - - - 2% 0.1%
USA 15% 2% 14% 7% 7% 2% 30%
FsU 54% 15% 63% 12% 33% 119% 8%
World 100% 100% 100% 100% 100% 100% 100%

Unless otherwise noted, “resources” here are for end of 1990, and refers to the sum of World Energy Conference category of Proved Amount in
Place and Estimated Additional Amount in Place. Proved Amount in Place is defined as “the [amount] that has been carefully measured and
has also been assessed as exploitable under present and expected local economic conditions with existing available technology.” Estimated Additional
Amount in Place “includes estimates of amounts which could exist in unexplored extensions of known deposits or in undiscovered deposits in
known fuel-bearing areas as well as amounts inferred through knowledge of favorable geological conditions.” All figures are based on data
provided by the countries in which the resources are located. Since definitions of resource categories are not uniform among countries, data may
not be strictly comparable and comparisons should be made with caution.

Chinese figure is for end of 1992. Coal resources figure for China is considerably lower than the one that appeared in eatlier versions of the China
Energy Databook because the definition of resources used by the Chinese government changed to conform more closely with commonly used
international standards.

Figures are sum of identified reserves and an average value for a range of estimates of undiscovered resources. Figures do not include natural
gas liquids. Data from Masters, 1991.

1990, For Japan, and the USA, figures correspond to the sum of the WEC categories of Proved Reserves and Estimated Additional Amounts
Recoverable. Proved Reserves refers to “recoverable uranium that occurs in known mineral deposits of such size, grade and configuration that
it could be recovered within the stated production cost ranges [under $130 US/kg] with currently proven mining and processing technology.” Estimated
Additional Amounts Recoverable refers to expected additional deposits, estimated from extensions of already known deposits. For other
countries, figures correspond to Other Known Resources, which includes is not strictly comparable to the sum of Proved Reserves and Estimated
Additional Amounts Recoverable. For some countries, ultimate resources may be considerably larger than suggested here.

Source: World Energy Conference, 1992; State Economic and Trade Commission, 1994; Masters, 1991; United Nations, 1994.
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Figure I-1. Energy Resources
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Table I-2. China’s Coal Resources * by Type of Coal, End of 1991

Total
Coal Resource Share of Share of
Classification (Gt) Steam Coal Total Coal
Steam Coal
non-caking coal 1237 18% 13%
long flame coal 1210 18% 13%
weakly caking coal 16.8 2% 2%
lean coal 537 - 8% 6%
anthracite 1154 17% 12%
brown coal 123.3 18% 13%
unclassified 1334 19% 14%
subtotal 6874 100% 71%
Other Coal (Coking) 2768 - 29%
Total 9642 - 100%

*  This is the Chinese category of “reserves confirmed through exploration.” About 30% of that category corresponds to the WEC category of
“proved amount in place,” of which a third can be considered economically recoverable reserves.

Source: China Energy Research Society, 1994
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Table I-3. Energy Reserves * for Selected Countries

Coal (M6) Crude Natural

Bituminous & Subbituminous Qil Gas Hydropowert  Uranium {
Country  Subtotal Anthracite & Lignite (Gt) (trillion m3) (TWhlyear) (tV)
China 114,500 62,200 52,300 33 1.7 2,168 -
India 69,947 68,047 1,900 038 0.7 205 -
Jepan 821 804 17 <0.05 <0.05 135 6.6
USA 240,558 106,495 134,063 38 4.6 376 356.1
FSU 241,000 104,000 137,000 78 56.0 3,831 2206
World 1,043,864 519,733 524,131 141.0 142.0 14,791 2,083.7

Coal

Bituminous & Subbituminous Crude Natural
Country  Subtotal Anthracite & Lignite (o)1} Gas Hydropower{  Uranium §
China 11% 12% 10% 23% 1.2% 15% -
India 7% 13% 0% 0.6% 0.5% 1% -
Japan 0% 0% 0% <0.05% <0.05% 1% 0%
USA 23% 20% 26% 27% 32% 3% 17%
FSU 23% 20% 26% 5.5% 39.4% 26% 11%
World 100% 100% 1009 100% 1009% 100% 100%

Unless otherwise noted, “reserves” here refers to the British Petroleum category of Proved Reserves which are defined as™'those quantities which
geological and engineering information indicate with reasonable certainty can be recovered in the future from known reservoirs under existing
economic and operating conditions.” Fossil fuel data are for end of 1994, others for end of 1990.

Corresponds to the WEC category of Exploitable Capability, defined as “the amount of Gross Theoretical capability that can be exploited
within the limits of current technology and under present and expected local economic conditions.” Gross Theoretical Capability is "the annual
energy potentially available in the country if all natural flows were turbined down to sea level or to the water level of the border of the
country...with 100 percent efficiency from the machinery and driving water-works.” Includes output from hydropower stations of all sizes.
Corresponds to WEC category of Proved Reserves, or the similar UN category of Reasonably Assured Resources. Proved reserves refers to "recoverable
uranium that occurs in known mineral deposits of such size, grade and configuration that it could be recovered within the stated production
cost ranges with currently proven mining and processing technology. Estimates of tonnage and grade are based on specific sample data and
measurements of the deposits together with knowledge of deposit characteristics.”

Source: United Nations, 1994; World Energy Council, 1992; British Petroleum, 1994.
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Figure I-2. Energy Reserves
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Table I-4. China’s Exploitable Hydropower Resources * by Province, 1980

*  Statistics in this table are calculated on the basis of sites that can accommodate power plants of 2500 KW of installed capacity. No major

Share of
Potential Potential Total
Installed Annual Potential
Capacity Generation Annual
Region or Province (GW) (TWhlyr) Generation
North 69 232 1.2%
Hebeit 1.8 42 0.2%
Shanxi 26 107 0.6%
Inner Mongolia 24 84 04%
Northeast 120 384 2.0%
Liaoning 1.6 5.6 0.3%
Jilin 43 110 0.6%
Heilongjiang 60 219 1.1%
East 17.9 688 3.6%
Jiangsuf[ 0.1 03 0.0%
Zhejiang 47 14.6 0.8%
Anhui 09 26 0.1%
Fujian 7.1 320 1.7%
Jiangxi 5.1 19.1 1.0%
R Shandong 0.1 02 0.0%
South-Central 674 2974 15.5%
Henan 29 H2 0.6%
Hubei 33.1 1494 7.8%
Hunan 108 489 25%
Guangdong 64 240 1.2%
Guangxi 142 639 3.3%
Southwest 2323 1,305.0 67.9%
Sichuan 91.7 5153 26.8%
Guizhou 129 652 34%
Yunnan 712 3945 20.5%
Xizang 56.6 3300 17.2%
Northwest h 419 1905 9.9%
Shaanxi 55 217 1.1%
Gansu 9.1 424 22%
Qinghai 18.0 772 4.0%
Ningxia 038 32 0.2%
Xinjiang 8.5 46.0 2.4%
National Total 3785 19233 100.0%

revisions have been made to these figures since their publication in the early 1980s.
1t Includes Beijing and Tianjin.

Y Includes Shanghai.

Source: Wang, 1988.
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Energy Production

been the rule, with major interruptions only
in the 1960s. From 1949-1971 total energy
production growth averaged 13% (Table II-1). This
period encompasses both the Great Leap Forward of
the late 1950s, when coal production was reported
to have tripled in three years, and the subsequent col-
lapse and stagnation of energy production until the
late 1960s. Since then total energy production has
fallen only in 1980 and 1981, with annual growth aver-
aging about 6% between 1971 and 1990, and slow-
ing to under 4% between 1991 and 1994.
Although coal clearly is the dominant com-
mercial energy source, petroleum began contribut-
ing a significant share in the mid-1960s, peaking at
nearly 25% in 1976 and now accounting for 18%
of total energy production.! There was a spurt of
growth in natural gas production in the 1970s, but
production fell in the early 1980s and did not sur-
pass its 1979 peak until 1990. Natural gas now
accounts for less than 2% of primary energy pro-
duction, down from a high of 3% in 1979-1980.
Hydroelectricity production has grown in all but
five years since 1949, and has grown at a faster
overall rate since 1971 than any other energy source.
Hydroelectricity’s share of primary energy produc-
tion has increased to over 5%.

S ince 1949, growth in energy production has

CoaL AND CoAL PRODUCTS

Since the early 1980s the central government
has encouraged the development of small, collectively
and individually owned coal mines in rural areas
to alleviate local shortages. The result has been a
remarkable shift in the structure of coal output;
between 1980 and 1993, 70% of the growth in out-
put came from the new rural mines, which now
account for over two-fifths of output (Table II-3).
Output from state-owned mines has actually declined
in the past few years. The development of rural
mines may soon slow, however, and issues of mine
safety and rational use of coal resources (rural mines
tend to waste a large fraction of usable resources) will

spur construction of more capital intensive, highly
mechanized mines in the near future. Very little
coal — about 3% — comes from open-cast mines.?

About three quarters of coal mined is bituminous
coal, most of the rest is anthracite, with lignite mak-
ing up the remaining 4% (Table II-4). Nearly two-
thirds of the bituminous coal is classified as coking
coal (though only a fraction is actually used in cok-
ing; Table II-10). Contrary to many impressions, most
of the coal from China's larger mines has a rela-
tively fow sulfur content, generally well under 1% (Table
1I-5). There are exceptions, of course, with coal
from some mines averaging nearly 5% sulfur. Since
relatively little coal is sorted and washed, the ash con-
tent of run-of-mine and delivered coal differ little, with
a few exceptions ranging between 12% and 30%.
Average heat content of Chinese anthracite 26.5
MJ/kg, while the averages of various grades of bitu-
minous coal range from 22.3 to 29.6 MJ/kg.

Most coal is mined in North and Northeast
China, with one province, Shanxi, accounting for
over one-quatter of total output (Table II-2). (The
next largest producer, Henan, accounts for only 8%
of national output.) Virtually all of the large state-
owned mines are in the North and Northeast (Table
11-6). Even in the major coal-producing regions,
with the exception of Shanxi, and three or four other
provinces, coal consumption outstrips production
(Table 1I-8). As a consequence coal makes up a
larger percentage of freight than any other com-
modity, accounting for 30% of total metric ton-km of
freight in 1993 (Table I1-29). Its percentage of total
tonnage of freight handled is even higher, indicating
that, on average, coal is shipped by rail shorter dis-
tances than other commodities. Statistics on inter-
provincial coal transfers show that, with a few excep-
tions (Shanxi being the most significant; it supplies
coal to all but four of China's 30 provinces) most
trade in coal is between neighboring provinces (Table
11-30).

The rate of mining deaths in China's coal indus-
try is high by world standards, more than four per Mt
of coal mined, compared to about 0.1 in most devel-
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oped countries in the early 1990s (Table 1I-7).3 In
Poland, a country that relies for its primary energy
on a similarly large fraction of coal from under-
ground mines, deaths were fewer than 0.4/Mt mined.
Even India's rate was far lower at about 0.6 deaths
per Mt mined. Death rates are somewhat higher in
the smaller, rarely mechanized rural mines (5.1
deaths/Mt in 1993 compared to 3.6 at centrally
administered mines) because of greater inattention
to safety measures.

Trends in coke production have followed close-
ly those of coal production (Table II-8). Two kinds
of coke are produced in China, which we have termed
“modern” and “old”. The former is coke produced
on a large scale with modern industrial equipment,
while the latter is made with rather backward tech-
nology that produces an inferior product, at the
same time consuming up to 30% more coal and
emitting several times more pollutants per unit of
output.* The spike in production during the Great
Leap Forward (1957-1960) was due promotion of
local steel production and consequently coke.
Thousands of inefficient coke ovens were constructed,
and millions of tons of coke were turned out for use
in local smelters, the output of which was largely
useless. Despite government efforts to curb con-
struction and operation of such ovens, since the
early 1980s the output of “old” coke has grown faster
than that of “modern” coke, as rural enterprises
(especially in Shanxi) compete to supply China's
expanding steel mills.

Only 18% of raw coal output is washed, and near-
ly all washed coal is used in coking or for locomo-
tives (Table II-11). Since nearly all washeries are at
state-owned mines, that means that the washing
rate from those mines is much higher, over 45%.
The low overall rate of washing means that most of
the coal transported contains relatively large amounts
of waste material, taxing an already overburdened
transportation system and lowering efficiencies in end
uses. Prospects for increasing the percentage of
coal washed are hampered by the dearth of water in
the most productive coal mining regions and the
lack of willingness on the part of consumers to pay
a premium for coal of better quality.

Coal gas production, mainly from coking ovens,
has increased steadily, doubling since the mid-1980s
(Table 1I-12). Most coal gas is consumed on-site, but
an increasing share is delivered to households for cook-

ing as many cities try to improve air quality through
switching households from direct burning of coal to
gas fuels. )

While coal use in the urban residential sector
has been declining (see Chapter IV) the manufacture
and distribution of coal briquettes — typically 0.75
to 1 kg cylindrical honeycomb briquettes — for
household use has been growing rapidly. Indeed, use
of such briquettes, which burn more cleanly and
efficiently than the raw coal they replace, is respon-
sible in part for reduced direct use of coal in the
household sector. Statistics are not regularly pub-
lished, but briquette production nationwide report-
edly rose from 37 Mt in 1990 to slightly over 50 Mt
in 1993.6

PETROLEUM AND PETROLEUM
PRrRODUCTS

Crude oil production increased rapidly in the
1960s as pumping began at the giant Daqing field in
Heilongjiang and the Shengli field in Shandong,
then later at the Liaohe field in Liaoning (Table II-
13). The three provinces in which these fields are locat-
ed — Heilongjiang, Shandong, and Liaoning —
together account for 70% of China's oil output.
Growth in crude production was strong throughout
the 1970s, but predicted new discoveries failed to mate-
rialize and growth leveled off in the 1980s. Both
the Daqing and Shengli fields appear to have peaked,
and with no fields of comparable size likely to come
on line in the near future oil fields will be hard
pressed to keep output from falling. Of major fields,

Huabei, Dagang, and Zhongyuan have already expe- .

rienced declines. Continued development of poten-
tially rich fields in the remote Northwest and off-
shore will be required if China is to reduce its growing
dependence on imported oil. Growth in offshore
oil production has been very rapid, now contribut-
ing over 4% of total output compared to 0.2% a
decade ago. While the rate of crude oil loss at oil fields
has been relatively steady since the late 1980s, oil
field self-consumption and electricity use per unit of
output have been increasing (Table II-14). This in
part reflects the greater effort needed to extract oil from
older fields and the growing use of secondary recov-
ery techniques, but it may also be due to increased
rates of theft and unofficial diversions, which plague
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all segments of the oil industry.

The composition of refined products has shift-
ed significantly since 1980. -In particular, the yield
of fuel oil has halved from 42 wt% in 1980 to 21
wt% in 1994 owing to continued large investments
in refinery upgrading units — particularly fluid cat-
alytic crackers— in the 1980 and 1990s. As a result
of this investment program, the total yield of light and
middle distillates has risen from 48 wt% in 1980 to
63 wt% in 1993. Output of transport fuels has risen
significantly. Historically the highest priced product
in a refinery, gasoline had jumped from 14 wt%-to
22 wt% of total output by 1994. Diesel yields, how-
ever, have barely risen over this period despite rapid
growth in demand resulting from low and subsi-
dized ex-refinery prices. Total kerosene production
has basically stagnated since 1980, but the ratio of
lamp kerosene to jet fuel has nearly reversed.
Currently, jet fuel accounts for about three-fourths
of total kerosene output, up from only one-fourth
in 1980. - s

Production of non-fuel products has in gener-
al risen as well. Qutput of coke, wax, and asphalt
has grown roughly at the same pace as refinery
throughput, while production of chemical feedstocks
— primarily middle distillates and naphtha — has
tripled since 1980 in response to the dramatic increase
in ethylene production capacity, especially since
1987. Output of lubricants, however, has barely
risen over this period. The unsuitability of low-qual-
ity domestic finished lubricants to modern import-
ed equipment and vehicles has led to a sharp rise in
imports, yet raising the quality of domestic lubri-
cants has been hampered by limitations of the paraf-
finic baseoil feedstock.

- Refinery throughput has risen steadily since
the reorganization of the refinery sector in 1982,
but it fell slightly in 1994 as a result of the surge of
crude product imports in the last quarter of 1993
and the resultant sharp increase in inventories.
Although utilization of refineries has remained at
80% and below in recent years, the government's
decision to restrict product imports and favor domes-
tic production has resulted in a resumption of crude
oil import growth in 1995 and a rise in capacity uti-
lization to around 85%. with demand inexorably
rising, China faces the need for significant refinery
expansion in the near term, in addition to revamps
and upgrades necessary to adapt domestic refiner-

ies to an expected increasing volume of Middle East
higher-sulfur crude imports.

.China currently has more than 8,700 km of
crude and finished oil pipelines, with an annual
throughput of 138 Mt, most of it carried in five crude
oil pipelines in the Northeast and North that togeth-
er account for 21% of total pipeline length (Table
11-31). Total oil pipeline tumover in 1993 was 59 Gt-
km, of which 54 Gt-km was crude oil. Although
this figure is not much more than the 50 Gt-km of ol
carried by rail in 1993, the rail volume was com-
posed primarily of finished products. This differ-
ence is reflected in average pipeline length; China's
79 crude oil pipelines average 104 km in length,
while product pipelines average only 5 km. Although
a number of long-distance product pipelines have been
proposed, China will remain dependent on rail for
long-distance transport of products for the foresee-
able future.

NATURAL GAS

Natural gas production grew rapidly from a
very low level during the late 1960s and 1970s, but
fell in the 1980s as increased output of associated
gas from oil fields was unable to offset production
declines at natural gas fields, nearly all of which
are in Sichuan (Table II-16). Output from offshore
fields near Hainan and from the ShaanGanNing
basin in the Northwest will soon boost overall pro-
duction significantly. Most associated gas comes
from a few large oil fields; in 1991 the Daqing,
Shengli, Liaohe, Zhongyuan, Xinjiang, and Dagang
oil fields produced four-fifths of associated gas.
Some gas reportedly is still flared at oil fields because
of the expense of transporting it to consumers.

Pipeline transport is limited. Sichuan's provin-
cial pipeline “ring” supplies provincial customers, with
pipelines to fertilizer plants in Guizhou, but no other
long-distance pipelines are in use. In 1996 a new
pipeline from the offshore Hainan gas field to Hong
Kong will be inaugurated, and a long-distance pipeline
from ShaanGanNing to Beijing is in the design stage.

ELECTRICITY

Electricity generation has grown faster and
more consistently in recent years than production of
any other energy source, more than tripling between
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1980 and 1994 to 909 TWh (Table II-17). The share
of generation from hydropower plants (two-thirds
from plants in south-central and southwesterm China)
has declined significantly since the mid-1980s, from
one-quarter to about 19% of total generation. Nearly
four-fifths of electricity is from fossil fuel-fired plants,
reflecting heavier investment in thermal generation
over much of China’s history since 1949. Thermal
power generation is most heavily concentrated in
the eastern and south-central regions, which togeth-
er account for about half. Recently completed nucle-
ar power plants already contribute more than 1%
of China's electricity. Output from geothermal and
wind generators is negligible in the national con-
text, but provide otherwise unavailable power to
remote communities. Reported in-plant power con-
sumption now accounts for a slightly larger fraction
of gross generation than in 1980, but the rate of
transmission and distribution losses has declined, so
that the ration of delivered electricity to gross gen-
eration has remained stable (Table 11-18).

Until the mid-1980s, hydropower generation
capacity tended to increase at a faster rate than
thermal capacity, and in 1984 made up 32% of total
capacity, as opposed to 9% in 1950 (Table II-19).
Since then there has been a spurt of growth in ther-
mal capacity, and fossil plants had a 75% share of
the total 183 GW of generation capacity in 1993.
China's two nuclear power plants now account for
1% of installed capacity.

Among large fossil generating units (units over
6 MW, which made up 89% of total thermal installed
capacity in 1993) the share of large-capacity and
more efficient units has been increasing (Table 1I-20).
The share provided by “high-temperature, high-pres-
sure” units increased from 56% to 84% between
1974 and 1993. Over the same period the capaci-
ty of less efficient units has grown slowly. While
the capacity of cogeneration units has risen steadi-
ly, their share of total thermal capacity shrank from
149 to 10% between 1974 and 1988, but has since
risen again to nearly 12%.

National average capacity factors rose the late
1970s, peaked in 1986-1987 mainly through increased
utilization of thermal capacity, and have since fall-
en back to about 0.52 (Table II-21). Not surpris-
ingly, hydroelectric stations have much lower aver-
" age capacity factors (0.37) than thermal power plants
(0.55). Average capacity factors vary by grid, from

well over 0.6 in some coastal areas to under 0.5 in
remote inland areas (Table II-22). In general, larg-
er plants, both thermal and hydropower, tend to
have larger capacity factors (Tables II-23 and II-
25). Many of the smallest thermal units (which have
declined as a share of total installed capacity) are used
for only several weeks out of any given year. Some
capacity, especially at smaller plants, is left idle
through lack of fuel or water. Self-generators (i.e. non-
utility generators like large factories), which account
for slightly under 9% of gross thermal generation,
tend to have capacity factors slightly under 0.5
(Table I1-24). Small diesel plants have proliferated
in the 1980s and 1990s; although they are expen-
sive to operate and have low utilization rates they
enabled users to deal with acute power shortages
and avoid cutoff blackouts.

The number of large thermal power plants (<600
MW) completed or under construction has roughly
doubled since the end of the 1980s. The plants are
typically composed of 300 MW and smaller units;
China’s largest plant, Jianbij, is typical, having three
100 MW and four 300 MW units (Table II-26).
Several plants, however, already operate or are
installing units up to 600 MW. Of 82 large plants,
only one is entirely oil-fired, and eight others use oil
in addition to coal. Out of 41 hydropower plants with
capacities of 250 MW or more, 13 have yet to come
on line (Table II-27). More than half of those already
in place have been completed since 1980, and most
are smaller than the ones under construction.

China has been very successful in extending
grids into most rural areas — currently 92% of vil-
lages and 87% of rural households reportedly have
electricity available (Table II-28). In remote areas
in the Southwest this has been accomplished main-
ly through the construction of small hydropower
projects. Most options for supplying the over 100 mil-
lion people who remain without electricity are beyond
local means, so the continued poor state of central
government finances probably means that complete
electrification is still many years off.

RENEWABLE ENERGY RESOURCES

Renewable energy, in the form of biomass, is the
primary source of energy for many rural households;
wood, crop wastes, and dung are the primary fuels.
Estimates on the availability of biomass potential-
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ly usable for fuel vary, and those for “sustainable”
fuel wood harvest (i.e., the maximum harvest that
would not result-in a long-term decrease in har-
vestable fuel wood) are inevitably lower than actu-~
al fuel wood use by a significant margin. About 4.5
million household-scale biogas digesters are cur-
rently’in use, mainly in the Southwest (Table II-32).
These typically produce 1 to 1.5 cubic meters of
biogas per day for six to eight months per year.”
Some community and factory digesters also are in oper-
ation, producing 300,000 m3 of gas per year. Some
biomass gasifier projects have been demonstrated.
With competition for other uses of biomass strong,
it is unlikely that biomass fuels will become more than
locally important in China's fuel supply mix.-

Small hydropower projects have been a key
element of rural development plans, and over 14
GW of hydroelectric capacity (one-third of the total)
has been so designated. Wind generators have also
been used to provide power to remote communi-
ties. ‘Most are less than one kW capacity (120,000
of this type were in use as of 1992), although a few
demonstration wind farms with units of several tens
of KW have also been set up. Total capacity of wind
farms was 5 MW in 1992, and total capacity of all
wind generator systems in China is currently 30
MW (including a 10 MW wind farm in Dabancheng,
Xinjiang).8 Strong domestic and foreign interest in
wind generation foreshadows relatively rapid devel-
opment of this supply option, with plans calling for
1 GW by 2000. Early in 1995 Sino-US agreements
were signed for 30 to 110 MW of windpower projects.

Geothermal resources, the most promising of
which are in Xizang (Tibet), Yunnan, and some
coastal areas, have been exploited on a small scale.
Most projects are less than 300 kW, but one station
near Lhasa has an installed capacity of 25 MW.
Experimental tidal power stations have been built as
well (8.5 MW installed capacity), but the resource
base is small and capital costs are higher than for ordi-
nary small hydropower projects. In some areas
where temperatures make electricity generation
impractical, geothermal sources are used to supply
process heat.

Solar energy has long been a focus of China's
rural power development, with solar water heaters
and large plastic-covered greenhouses (used to
extend the growing season) a common feature in
rural areas. Passive solar design has been incor-

porated into some new housing, and solar cookers
have been distributed in some western areas where
fuel is short and sunlight plentiful. China report-
edly has the capacity to manufacture several MW of
photovoltaic cells per year, but less than 2 MW of
PV capacity is currently installed.

I Because coal is the dominant energy source, all energy sources
in this volume, including raw and processed coal, are convert-
ed to standard coal equivalent (29.31 GJ/metric ton of standard
coal) for purposes of comparison. Unless otherwise noted, elec-
tricity, including primary electricity, is converted at a nominal
average gross heat rate of 404 gce (11.8 MJ)/kWh, implying an
efficiency of 30%.

2 Ministry of Energy, 1990.

3 Ministry of Coal, 1993.

4 Li, Wang, and Qu, 1991.

5 Many boilers, for instance, are designed to handle the raw
coal that is most widely available in China.

6 Wang, 1995.

7 Chen, 1991. Chen states that biogas accounts for 0.5% to
1% of total primary biomass energy consumption.

8 Wind Energy Weekly, 26 June 1995, p. 4.
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Table II-1. Primary Energy Production, 1949-1994

I. Production in Physical Units
Natural
Raw Crude Gas Hydro-
Coal * Qil (million electricity
Year (Mt) (Mt) cubic m) (TWh)
1949 32 0.12 7 0.7
1950 43 020 7 0.8
1951 53 031 3 09
1952 66 044 8 1.3
1953 70 0.62 I 1.5
1954 84 0.79 15 22
1955 98 097 17 24
1956 110 .16 26 35
1957 131 146 70 4.8
1958 270 226 1o 4.1
1959 369 373 290 44
1960 397 520 1,040 74
1961 278 531 1,470 74
1962 220 5.75 1,210 20
1963 217 648 1,020 8.7
1964 215 848 1,060 106
1965 232 11.31 1,100 104
1966 252 14.55 1,340 12,6
1967 206 13.88 1,460 13.1
1968 220 1599 1,400 15
1969 266 2174 1,960 160
1970 354 3065 2,870 205
1971 392 3941~ 3,740 25.1
1972 410 45.67 4,840 288
1973 417 53.61 5980 389
1974 413 64.85 7530 414
1975 482 77.06 8,850 476
1976 483 87.16 10,100 456
1977 550 93.64 12,120 47.6
1978 618 104.05 13,730 44.6
1979 635 106.15 14510 50.1
1980 620 105.95 14270 582
1981 622 101.22 12,740 65.5
1982 666 102.12 11,930 744
1983 715 10607 12,210 864
1984 789 114.61 12,430 86.8
1985 872 124.89 12,930 924
1986 894 130.69 13,760 94.5
1987 928 134.14 13,890 1002
1988 980 137.05 14,260 1092
1989 1.054 137.65 15,050 1183
1990 1,080 138.31 15,300 1267
1991 1,087 14099 15490 1247
1992 L1116 142.10 15,790 1307
1993 1,141 144.92 16,560 146.0
1994 1,212 147.65 16972 1704

*  Raw coal includes anthracite, bituminous coal, and brown coal, but not slaty coal. Figures for 1986 and later years includes output from pri-

vate mines.
t  Crude oil includes natural crude and shale oil.

Source: China Energy Annual Review, 1994; China Statistical Yearbook, various years; Energy Research Institute.
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Table II-1. Primary Energy Production, 1949-1994 (continued)

2. Production in Mtce
Raw Crude Natural Hydro-
Coal* Oil T Gas electricity Total
Year (Mtce) (Mtce) (Mtce) (Mtce) (Mtce)
1949 229 0.17 001 051 235
1950 307 029 00l 0.58 315
1951 379 044 0.00 0.65 390
1952 47.1 063 00l 095 487
1953 4938 0.89 00l 1.04 517
1954 59.8 LI3 0.02 215 63.1
1955 703 1.39 0.02 1.57 733
1956 788 1.66 0.03 219 827
1957 934 209 0.09 290 98.5
1958 192.9 323 0.15 229 1985
1959 2636 5.33 0.39 242 2717
1960 2836 743 1.38 4.09 2965
196! 1983 759 1.96 " 420 2120
1962 156.8 82l 1.61 494 1716
1963 155.1 9.26 1.36 452 1702
1964 1533 12,11 1.41 527 172.1
1965 165.6 16.16 1.46 496 188.2
1966 180.0 2079 1.78 5.81 2084
1967 147.1 19.83 1.94 6.07 1750
1968 157.1 22.84 1.86 534 187.2
1969 190.0 31.06 261 742 231.1
1970 2529 4379 3.82 949 3100
1971 2800 56.30 497 11.67 3530
1972 2929 65.24 644 13.36 3779
1973 2979 7659 795 17.78 4002
1974 295.0 92.64 1001 18.63 4163
1975 3443 110.09 11.77 2142 487.6
1976 3450 124.52 1343 2047 5034
1977 3929 133.77 16.12 21.23 564.0
1978 4414 148.65 18.26 19.36 627.7
1979 453.6 151.65 19.30 21.14 645.7
1980 4430 151.36 1898 24.04 637.3
1981 444.1 144.60 1694 26.66 6323
1982 4760 145.89 15.87 30.06 667.8
1983 5104 151.53 1624 34.56 7127
1984 563.7 163.73 16.53 3455 7786
1985 623.1 17842 17.20 36.78 855.5
1986 638.6 186.70 1830 3761 8812
1987 6629 191.63 1847 39.88 2129
1988 6999 195.79 1897 4335 9580
1989 753.0 196.65 20.02 4697 1,016.6
1990 7714 197.58 20.35 49.67 1,039.0
1991 7767 20142 20.60 48.63 1,0474
1992 7972 203.00 21.00 5045 1,071.6
1993 815.0 207.03 2202 56.06 1,100.1
1994 865.7 21093 2257 6542 11647

*  Raw coal includes anthracite, bituminous coal, and brown coal, but not slaty coal. Figures for 1986 and later years includes output from pri-

vate mines.

+ Crude oil includes natural crude and shale oil.

¢ Converted based on reported average heat rates of gross electricity generation at major Chinese power plants.

Source: China Energy Annual Review, 1994; China Statistical Yearbook, various years; Energy Reseaich Institute.
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Figure II-1. Primary Energy Production by Energy Source in China,

Mitce, 1949-1994
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Table II-1. Primary Energy Production, 1949-1994 (continued)

3. Shares of Total
Raw Crude Natural Hydro-
Year Coal Qil Gas electricity
1949 97.1% 07% 00% 22%
1950 97.2% - 09% 00% 1.8%.
1951 97.2% 1.1% 00% 1.7%
1952 96.7% 1.3% 00% 1.9%
1953 96.3% 1.7% 00% 20%
1954 94.8% 1.8% 00% 34%
1955 95.9% 1.9% 00% 21%
1956 95.3% 20% 00% 2.6%
1957 94.8% 2.1% 0.1% 29% ig ”ff’t’%ﬁf’?”%’f’&%”’%’fé’f,,}f@%
1958 97.1% 1.6% 0.1% 1.2% |
1959 97.0% 2.0% 0.1% 09% : . 7
oo e = o5 Yo ?, Average Shares of Total: |
1961 935% 3.6% 09% 20% o 7
1962 91.4% 48% 05% 29% : Coal
1963 91.1% 54% 0.8% 27% § 1949-1990 85% 7
1964 89.1% 7.0% 08% 3.1% o 1981-1990 72% 5
1965 88.0% 86% 08% 26% 7 1991-1994 74% 0
1966 86.4% 10.0% 0.9% 28% ;? Z
o omx x| ] e
U7 o J ] % _ 0, %
1969 822% 134% 1.1% 32% :gg?_:ggg ;?;: Z
1970 81.6% 14.1% 12% 3.1% 19911994 19% %
1971 793% 16.0% 1.4% 33% - ° Z
1972 775% 17.3% 1.7% 3.5% Z
1973 744% 19.1% 20% 44% Natural Gas .
1974 709% 22.3% 24% 45% 1949-1990 1.4% 2
e s e 27% 1% o0l 2%
.2 /0 Wl /0 ol 1O .} /O - 0/ %
1977 69.7% 237% 29% 3.8% 1991-1994 20% 1
1978 703% 237% 29% C31% .. z
1979 702% 235% 30% 3.3% . Hydroelectricity .
1980 69.5% 237% 30% 38% 1949-1990 33% 1
1981 702% 229% 27% 42% 1981-1990 45%
1982 713% 21.8% 24% 45% 1991-1994 50% i
1983 71.6% 213% 23% 48% /,
1984 72.4% 21.0% 2.1% 44% —————
1985 72.8% 209% 20% 43%
1986 72.5% 21.2% 21% 43%
1987 72.6% 21.0% 20% 44%
1988 73.1% 204% 2.0% 45%
1989 74.1% 19.3% 20% 46%
1990 - 742% 19.0% 20% 48%
1991 742% 19.2% 20% 46%
1992 74:4% 189% 2.0% 47%
1993 74.1% 18.8% 20% 5.1%
1994 743% 18.1% 1.9% 5.6%

Source: China Energy Annual Review, 1994; China Statistical Yearbook, various years; Energy Research Institute.
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Table II-1. Primary Energy Production, 1949-1994 (continued)

4. Growth Rates (percent over previous year)
Raw Crude Natural Hydro-

Year Coal * Oil Gas electricity Total
1950 34.1% 66.7% 0.0% 14.3% 33.9%
1951 23.7% 55.0% -57.1% 12.5% 23.7%
1952 24.3% 41.9% 166.7% 44.4% 249%
1953 57% 40.9% 37.5% 10.0% 6.2%
1954 20.0% 274% 364% 107.0% 21.9%
1955 17.6% 22.8% 13.3% -269% 16.2%
1956 12.2% 19.6% 529% 39.2% 12.9%
1957 18.5% 25.9% 169.2% 32.5% 19.1%
1958 106.5% 54.8% 57.1% -20.9% 101.6%
1959 367% 65.0% 163.6% 5.8% 369%
1960 7.6% 39.4% 258.6% 68.8% 9.1%
1961 -30.1% 2.1% 41.3% 27% -28.5%
1962 -20.9% 8.3% -17.7% 17.6% -19.1%
1963 -1.1% 127% -157% -84% -0.8%
1964 -1.2% 30.9% 39% 16.5% i.1%
1965 8.0% 334% 38% -5.8% 9.4%
1966 8.7% 28.6% 21.8% 17.1% 10.7%
1967 -18.3% -4.6% 9.0% 4.4% -16.0%
1968 6.8% 15.2% -4.1% -12.0% 7.0%
1949 205% 360% 400% 39.1% 23.5%
1970 33.1% 41.0% 464% 27.8% 34.1%
1971 10.7% 28.6% 30.3% 23.0% 13.9%
1972 4.6% 15.9% 294% 14.5% 7.1%
1973 1.7% 17.4% 23.6% 33.0% 5.9%
1974 -1.0% 21.0% 259% 4.8% 4.0%
1975 16.7% 18.8% 17.5% 15.0% 17.1%
1976 0.2% 13.1% 14.1% 44% 3.3%
1977 13.9% 7.4% 200% 37% 12.0%
1978 12.4% 11.1% 133% -8.8% 11.3%
1979 28% 20% 57% 92% 29%
1980 -2.3% -0.2% -17% 13.7% -1.3%
1981 0.2% -4.5% -10.7% 109% -0.8%
1982 7.2% 0.9% -64% 12.8% 5.6%
1983 7.2% 3.9% 23% 15.0% 6.7%
1984 10.5% 8.1% 1.8% 0.0% 9.2%
1985 10.5% 9.0% 4.0% 6.5% 9.9%
1986 2.5% 4.6% 6:4% 2.3% 3.0%
1987 3.8% 26% 09% 6.0% 3.6%
1988 5.6% 22% 27% 8.7% 4.9%
1989 16% 04% 55% 83% &1%
1990 24% 0.5% 1.7% 5.8% 22%:
1991 0.7% 1.9% 1.2% 2.1% 0.8%
1992 2.6% 0.8% 1.9% 3.7% 2.3%
1993 22% 2.0% 4.9% 11.1% 27%
1994 6.2% 1.9% 25% 167% 5.9%

Average Rates of Growth:

Coal
1949-1971
1971-1980
1981-1990
1991-1994

: Petroleum

1949-1971
1971-1980
1981-1990
1991-1994

Natural Gas
1949-1971
[971-1980
1981-1990
1991-1994

Hydroelectricity

1949-1971
1971-1980
1981-1990
1991-1994

Total
1949-1971
1971-1980
1981-1990
1991-1994

12.1%
4.7%
6.3%
3.7%

30.19%
9.8%
3.5%
1.6%

33.0%
12.8%
2.1%
3.1%

17.7%
8.1%
7.6%
11.09%

13.19%
6.0%
5.7%
3.6%

*  Raw coal includes anthracite, bituminous coal, and brown coal, but not slaty coal. Figures for 1986 and later years includes output from pri-
vate mines.

+  Crude oil includes natural crude and shale oil.

Source: China Energy Annual Review, 1994; China Statistical Yearbook, various years; Energy Research Institute.
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=

+ Crude oil includes natural crude and shale oil.

Table II-1. Primary Energy Production, 1949-1994 (continued)

5. Production in EJ
Raw Crude Natural Hydro-
Coal * Oil Gas electricity | Total
Year (E)) (E)) (E)) (E)) (E))
1949 . 0.67 00l 000 0.0l 0.69
1950 0.90 0.0l 0.00 0.02 092
1951 L 00l 0.00 0.02 I.14
1952 1.38 0.02 0.00 0.03 143
1953 146 0.03 0.00 0.03 1.52
1954 1.75 0.03 0.00 0.06 1.85
1955 206 0.04 0.00 005 - 215
1956 231 0.05 0.00 0.06 242
1957 274 0.06 0.00 0.08 2.89
1958 5.65 0.09 0.00 0.07 5.82 -
1959 7.73 0.16 001 0.07 7.96
1960 83! 022 0.04 0.12 8.69
1961 5.81 022 0.06 0.12 622
1962 4.60 024 0.05 0.14 5.03
1963 4.54 0.27 0.04 0.13 499
1964 449 036 004 0.15 5.04
1965 4.85 047 0.04 0.15 5.51
1966 528 06l 0.05 0.17 6.11
1967 431 0.58 0.06 0.18 5.13
1968 461 0.67 005 0.16 549
1969 5.57 - 091 0.08 0.22 6.77
1970 741 1.28 0.1 0.28 9.08
1971 821 1.65 0.15 0.34 10.35
1972 8.58 191 019 039 11.08
1973 873 224 023 052 1.73
1974 8.65 272 029 0.55 1220
1975 1009 323 034 063 1429
1976 10.11 3.65 0.39 0.60 14.76
1977 1151 392 047 0.62 16.53
1978 1294 436 0.54 0.57 1840
1979 13.29 444 0.57 0.62 18.92
1980 1298 444 0.56 070 - 18.68
1981 13.02 424 0.50 0.78 18.53
1982 13.95 428 047 0.88 - 19.57
1983 14.96 444 048 1.01 20.89
1984 1652 4.80 048 1.0l 2282
1985 1826 523 0.50 1.08 25.07
1986 1872 547 0.54 1.10 25.83
1987 1943 5.62 0.54 117 26.76
1988 2051 574 056 1.27 28.08
1989 22.07 5.76 0.59 1.38 29.80
1990 2261 5.79 ) 0.60 146 3045
1991 2277 5.90 0.60 143 30.70
1992 2336 595 0.62 148 3141
1993 23.89 6.07 0.65 1.64 3225
1994 2537 6.18 0.66 1.92 34.14
.

Raw coal includes anthracite, bituminous coal, and brown coal, but not slaty coal. Figures for 1986 and later years includes output from pri-

vate mines.

¢ Converted based on reported average heat rates of gross electricity generation at major Chinese power plants.

Source: China Energy Annual Review, 1994; China Statistical Yearbook, various years; Energy Research Institute.
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Table II-2. Commercial Energy Production by Province and Energy Source, *

1986-1993
I. Coal Production by Province (Mt)
Planning
Region  Province 1986 1987 1988 1989 1990 1991 1992 1993
North Beijing 9 9 9 {0 10 10 10 I
Tianjin - - - - - - - -
Hebei 63 63 64 63 62 . 6l 63 64
Shanxi 2 23| 246 275 286 292 297 310
Inner Mongolia 33 34 37 44 48 49 50 45
Northeast Liaoning 44 44 46 50 51 } 52 54 56
Jlin 24 2] 22 24 26 26 25 24
Heilongjiang 66 68 72 76 83 85 84 73
East Shanghai - - - - - - - -
Jiangsu 22 22 23 24 24 25 25 25
Zhejiang ] | | 1 A | I 2
Anhui 30 29 31 31 32 31 34 36
Fujian 7 8 9 9 9 9 9 10
Jiangxi 19 20 20 21 20 21 21 21
Shandong 51 53 56 57 60 6l 64 68
South-Central ~ Henan 79 8l .82 89 91 90 90 93
’ Hubei 8 8 10 10 9 8 9 10
Hunan 31 34 36 37 34 33 36 42
Guangdong 9 9 9 10 9 9 10 10
Guangxi 6 8 10 i 10 10 11 12
Hainan - - - - - - - -
Southwest Sichuan 57 . 61 67 71 68 69 71 79
Guizhou 26 31 32 35 37 37 42 45
Yunnan 17 19 21 22 2 22 24 24
Xizang - - - - - - - -
Northwest Shaanxi 29 29 28 3] 33 . 33 34 32
Gansu 12 13 14 14 16 ) 15 18
Qinghai 3 3 3 3 3 3 3 3
Ningxia 12 13 I3 13 14 14 14 14
Xinjiang 17 16 18 20 2| 21 22 24
National Total 894 928 980 . 1,054 1,079 1,087 1,118 LISI

* Some figures for some years are not the same in all editions of Chinese statistical material. In such cases the most recent figures reported are
used.

Source: China Energy Statistical Yearbook, various years; China Statistical Yearbook, various years; Energy Research Institute.
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Table II-2. Commercial Energy Production by Province and Energy Source, *
1986-1993 (continued)

"|2. Crude Oil Production by Province (Mt)
' {Planning ) .
Region  Province 1986 1987 1988 1989 1990 1991 1992 1993
North Beijing - - - - - - - -
Tianjin 4.133 4530 4.628 4.704 4.695 4749 4918 5.170
Hebei 10011 7954 6.305 5.780 5.705 5.377 4.188 5.030
Shanxi - - - - - - - -
Inner Mongolia - - - - - 1.001 1.00I 1.010
Northeast Liaoning 10210 11461 12673 13.450 13.687 13742 13878 14200
Jiin 2370 2.865 3.151 3422 3567 3423 3441 3.380
Heilongjiang 55.552 55.553 55.703 55.556 55.622 55623 55658 55900
East Shanghai - - - - - - - -
Jiangsu 0.601 0.658 0750 - 0833 0.880 0.925 0916 0.950
Zhejiang - - - - - - - -
Anhui 0018 0.022 0.025 0.021 0.020 0.030 0.040 0.044
Fujian - - - - - - - -
fiangxi - - - - - - - -
Shandong 29.508 31.600 33.303 33.355 33.506 33.552 33461 32700
South-Central Henan 8.808 9.320 9.750 9.532 - 8821 8483 8.101 7.640
Hubei 1,030 1.010 1016 0930. 0.830 0.734 0.765 0810
Hunan - - - - - - - -
Guangdong 0.258 0453 0447 0.353 0491 1.536 2857 3510
- Guangxi - 0043 0074 0.090 0.105 0.120 0.130 0.032 0.030
Hainan - - - - - - - -
Southwest Sichuan 0.119 0.119 0.120 0.126 0.162 0.138 0.140 0.170
Guizhou - ) - - - - - - -
Yunnan - - - - - - 0.124 0.120
Xizang - - - - - - - -
Northwest Shaanxi 0.262 0357 - 0431 0.555 0.701 0.851 1017 1.130
Gansu 1.563 1.528 1483 1469 1461 1.618 1981 1.480
Qinghai 0.350 0575 0.640 0.725 0310 1.020 1.055 1.080
Ningxia 0348 0.308 0.321 0.287 0.258 0.230 0.208 0210
Xinjiang 5.505 5751 6.170 6438 6970 7.830 8317 _10.660
National Total 130.689 134.140 137.046 137.641 138306 140992 142097 145224

*  Some figures for some years are not the same in all editions of Chinese statistical material. In such cases the most recent figures reported
are used.

Source: China Energy Statistical Yearbook, various years; China Statistical Yearbook, various years; Energy Research Institute.
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Table II-2. Commercial Energy Production by Province and Energy Source, *
1986-1993 (continued)

3. Natural Gas Production by Province (billion cubic meters)
Planning
Region  Province 1986 1987 1988 1989 1990 1991 1992 1993
North Beijing - - - - - - - -
Tianjin 0473 0433 0.391 0.376 0.366 0361 0412 0.653
Hebei 0271 0.237 0223 0227 0294 0.290 0.325 0315
Shanxi - - - 0.075 0.060 0.059 0.065 0.058
Inner Mongolia - - - - - - - -
Northeast Liaoning 1.768 1.807 1.897 1.998 2042 2055 2.110 2078
Jilin 0.079 0.095 0.097 0.102 - 0.098 0.126 0.168 0.205
Heilongjiang 2301 2.205 2226 2.249 2.247 2273 2.287 2228
East Shanghai - - - - - - - -
Jiangsu 0.043 0041 0.040 0.035 0.038 0.033 0.030 0.027
Zhejiang - - - - - - - -
Anhui - - - R - - - -
Fujian - - - - - - - -
Jiangxi - - - - - - - -
Shandong 1.398 1483 1419 1.544 1439 1.438 1443 1.369
South-Central  Henan 0.868 1.033 1.329 1.317 1.389 1.302 1.261 1.167
Hubei 0033 0.051 0.060 0070 0076 0.064 0.082 0.083
Hunan . - - - - - - - -
Guangdong 0.006 - - - - - - -
Guangxi - - - - - - - -
Hainan - - - - - - - -
Southwest Sichuan 5891 5.989 6.034 6458 6.621 7310 6710 7.287
Guizhou 0.024 0.024 0.020 0022 0028 0.034 0.044 o.112
Yunnan - - - - - - 0044 0.112
Xizang - - - - - - - -
Northwest Shaanxi 0.006 0.003 0 0001 0007 0.027 0.028 0.026
Gansu 0018 0017 0.027 0.028 0.033 0.068 0.043 0.027
Qinghai 0.004 0.029 0.033 0.038 0051 0.075 0.052 0.046
Ningxia 0.010 0.008 0.008 0.008 0007 0.004 0.009 0.0i4
Xinjiang 0571 0439 0.460 0501 0.502 0.554 0.675 0959
National Total 13764 13.894 14.264 15.049 15.298 16.073 15.788 16.766
* Some figures for some years are not the same in all editions of Chinese statistical material. In such cases the most recent figures report-
ed are used.

Source: China Energy Statistical Yearbook, various years; China Statistical Yearbook, various years; Energy Research Institute.
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Table II-2. Commercial Energy Production by Province and Energy Source, *
1986-1993 (continued)

4, Hydroelectric Power Generation by Province (TWh)
Planning
Region Province 1986 1987 1988 1989 1990 1991 1992 1993
North Beijing 0.198 0217 0.190 0221 0210 0221 0237 0.159
Tianjin 0 0 0 0 0018 0.020 0019 0017
Hebei 0.500 0409 0.566 0.657 0.703 0.632 0.543 0.940
Shanxi 0613 0468 0.594 0.802 0715 0.581 0.598 0.697 .
Inner Mongolia 0.064 0073 0.058 0.050 0.070 0.124 0.111 0.113
Northeast Liaoning 4.694 4466 2.869 1.661 3546 4.035 3243 2741
Jilin 6631 - 6772 - 5.892 - 30101 4582. 6430 3.869 4991
Heilongjiang 0615 0.553 0510 0420 0.592 0.582 0.625 0.552
East Shanghai - - - - - - - -
Jiangsu 0037 0.064 0.056 0.054 0.053 0.050 0.028 0.056
Zhejiang 3891 4.801 " 5.569 6363 5.600 5.883 5.845 6.039
Anhui 0987 1.172 1.124 1.152 1.334 1511 0933 1.107
Fujian 5.055 5.278 6724 6.838 7814 6272 9.469 8975
Jiangxi 2,060 2354 . 3201 - 3.062 2777 3.193 3.679 4.262
Shandong 0063 0.031 0.025 0011 0.043 0.079 0.023 0.040
South-Central ~ Henan 1332 1.287 1.284 1.692 1543 1.528 1481 1.537
Hubei 14713 18208 20909 25370 24.188 22,548 22703 25.571
Hunan 7281 8237 9.036 9514 10612 10.763 10619 12627
Guangdong 7.009 7.158 6996 7016 7718 5917 9.284 10.000
Guangxi 6.131 6340 - - 6056 - 5.864 - 6.890. . 6372 7.398 10.083
Hainan 0 0 0.50! 0782 0.781 0.702 0.763 0.658
Southwest Sichuan 11199 11.602 13.200 14.684 15.136 15.506 16.830 19.586
Guizhou 4264 4426 4.949 4.115 3750 4431 5207 5425
Yunnan 5.023 5013 4811 5913 7546 ° 9312 9.126 12509
: Xizang 0.148 0.204 0.256 0.267 0.323 0.250 0261 0.380
Northwest Shaanxi 0719 0914 1.034 1299 1.261 1.652 3015 4.161
Gansu 9.247 7480 7.637 10515 10.654 9.369 8710 10211
Qinghai 0.142 0616 3.045 4412 5732 4400 3450 5312
Ningxia 0975 0.789 0.844 1.231 1.097 0.838 0840 . 1.046
Xinjiang 0942 1.075 1214 1.310 1433 1,467 1.755 2.024
National Total 94.533 100.007 109.150 118386 126721 124.668 130.664 151.819

*  Some figures for some years are not the same in all editions of Chinese statistical material. In such cases the most recent figures reported
are used.

Source: China Energy Statistical Yearbook, various years; China Statistical Yearbook, various years; Energy Research Institute.
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Table 1I-2. Commercial Energy Production by Province and Energy Source, *
1986-1993 (continued)

5. Thermal Power Generation by Province (TWh)
Planning
Region Province 1986 1987 1988 1989 1990 1991 1992 1993
North Beijing 10232 10.363 10.920 (1716 12326 12957 13994 13.950
Tianjin 7.840 8.110 9.110 9.660 9.485 9.007 9.788 12.648
Hebei 28.740 30.851 34064 35.901 36.194 40.434 45.167 49.878
Shanxi 21.387 25.872 27.176 29511 30.701 33.557 37.819 41.085
Inner Mongolia 11.056 12577 13792 15.322 16.884 18.780 22.115 23410
Northeast Liaoning 30076 33974 38491 40211 40.037 40616 45.663 47782
Jilin 9.669 9.758 10.688 12.640 12.864 13.550 16535 19.502
Heilongjiang 19.605 21.797 24.170 27.487 28.924 31.052 34.058 36.680
East Shanghai 26760 27.630 28,060 27.833 28410 30482 34.763 37.331
Jiangsu 26.343 30.056 34474 36.584 40.394 44070 48.087 53.628
Zhejiang 10929 12499 13461 13.672 15.266 18.349 22568 24674
Anhui 14.283 15.708 16.666 16.133 18.087 20041 22686 25.557
Fujian 3.565 4572 4.686 6118 ~ 5851 . 8.904 8.186 10.552
Jiangxi 7210 7926 8369 8.909 9.364 9.803 10.684 11.051
Shandong 29.937 33.149 37935 41.970 44.594 49.561 56.601 61.049
South-Central ~ Henan 21.828 24,643 27.376 28590 30371 34.121 39.070 42.528
Hubei 8.657 8.662 9011 8.002 9.851 12401 14017 14722
Hunan 7919 7.903 8274 8.820 9.528 11362 13.859 14.396
Guangdong 11971 15.862 19.804 22824 26.680 33576 36616 47.277
Guangxi 2969 3920 4.184 5.065 5672 7.183 7908 7.367
Hainan - - 0.369 0459 0615 0.945 1216 1.811
Southwest Sichuan 12501 14.688 16560 18011 19.128 22452 25.110 27.501
Guizhou 3986 4.064 4361 5.538 6.637 7.172 7728 9.231
Yunnan 3427 4417 5419 5499 5032 4773 6449 7202
Xizang 0112 0.056 0014 0.008 0.007 0.095 0.095 0015
Northwest Shaanxi 11.801 13456 12786 13.555 13713 14.779 15.895 17437
Gansu 5383 5.890 5.873 5.799 6485 9436 11322 12.580
Qinghai 1318 1.624 1.545 1.408 £.331 1.581 1533 1516
Ningxia 2.165 3471 4.166 4.188 4.499 5473 6.822 7.703
Xinjiang 3.348 3765 4256 4.989 5.546 6.367 6926 7.562
National Total 355017 397.263 436.060 466422 494476 552.879 623280 687.625

*  Some figures for some years are not the same in all editions of Chinese statistical material. In such cases the most recent figures reported
are used.,

Source: China Energy Statistical Yearbook, various years; China Statistical Yearbook, various years; Energy Research Institute.
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Table II-2. Commercial Energy Production by Province and Energy Source, *
1986-1993 (continued) )

6. Total Power Generation by Province (TWh)
Planning ‘
Region Province 1986 1987 1988 1989 1990 1991 1992 1993
North Beijing 1043 10.58 LI 11.94 12.54 13.18 1423 14.11
Tianjin 784 8.11 9.1 " 9.66 950 - 903 9.8l 12.67
Hebei 2924 31.26 34.63 3656 3690 41.07 45.71 50.82
Shanxi 22,00 2634 2777 30.31 3142 34.14 3842 41.78
Inner Mongolia .12 12.65 13.85 1537 1695 1890 2223 2352
Northeast Liaoning 3477 3844 41.36 41.87 4358 44.65 4891 5052
Jilin 1630 1653 1658 1575 1745 1998 2040 2449
-Heilongjiang 2022 22.35 24.68 2791 29.52 31.63 34.68 37.23
East Shanghai 2676 27.63 2806 27.83 2841 3048 3476 37.33
Jiangsu 26.38 30.12 3453 36.64 4045 44.12 48.12 53.68
Zhejiang 14.82 17.30 19.03 20.04 20.87 2423 2841 3071
Anhui 1527 16.88 1779 17.29 1942 21.55 2362 26.66
Fujian 8.62 9.85 1141 1296 13.67 15.18 17.66 19.53
Jiangxi 9.27 1028 11.57 11.97 12.14 13.00 1436 1531
Shandong 30.00 33.18 37.96 41.98 44.64 49.64 56.62 61.09
South-Central Henan 23.16 2593 28.66 3028 3191 35.65 ' 4055 44,07
Hubei 2337 26.87 2992 3337 3404 34.95 3672 4029
Hunan 1520 16.14 1731 1833 20.14 22.13 2448 2702
Guangdong 1898 23.02 26.80 2984 3440 3949 4590 57.28
Guangxi 9.10 1026 1024 1093 1256 1356 15.31 1745
Hainan - - 0.87 124 1.40 1.65 1.98 247
Southwest Sichuan 2370 2629 2976 3270 3426 3796 4194 47.09
Guizhou 825 849 931 9.65 10.39 11.60 1294 14.66
Yunnan 845 943 1023 1141 1258 14.09 1558 1971
- Xizang 026 0.26 0.27 0.28 033 035 036 040
Northwest Shaanxi 1252 1437 13.82 14.85 1497 1643 1891 21.60
Gansu 1463 1337 1351 1631 17.14 18.81 20.03 2279
Qinghai 146 224 459 5.82 706 598 498 6.83
Ningxia 3.14 4.26 501 542 5.60 6.31 7.66 875
e -_Xinjiang 429 484 547 6.30 698 7.83 8.68 9.59
National Total 44955 497.27 54521 584.81 62120 677.55 75394 839.44

*  Some figures for some years are not the same in all editions of Chinese statistical material. In such cases the most recent figures reported are used

Source: China Energy Statistical Yearbook, various years; China Statistical Yearbook, various years; Energy Research Institute.
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Table II-2. Commercial Energy Production by Province and Energy Source, *
1986-1993 (continued)

7. Primary Commercial Energy { (Mtce)
Planning
Region Province 1986 1987 1988 1989 1990 1991 1992 1993
North Beijing 66 65 65 7.3 72 72 72 79
Tianjin 65 7.1 7.1 72 72 73 7.6 83
Hebei 597 571 55.5 54.0 53.1 519 516 537
Shanxi 158.7 165.1 1762 196.8 204.6 20838 2124 217
Inner Mongolia 235 244 26.7 313 343 36.5 372 336
Northeast Liaoning - 506 51.7 54.6 58.1 60.1 6l.1 62.5 64.2
Jilin 214 220 229 237 25.6 262 24.6 24.3
Heilongjiang 129.8 131.3 1340 1370 1420 143.5 1429 1352
East Shanghai - - - - - - - -
Jiangsu 165 i17.0 17.8 {87 185 19.2 192 19.3
Zhejiang 26 30 33 36 30 3 3.1 39
Anhui 220 21.1 223 27 234 228 247 262
Fujian 69 7.8 8.9 95 9.6 9.0 103 108
Jiangxi 14.1 150 159 160 154 163 165 167
Shandong 80.5 85.1 89.2 904 927 935 955 97.1
South-Central Henan 71.0 728 752 793 80.1 787 78.1 79.5
Hubei 134 149 17.1 19.1 175 160 1638 187
Hunan 247 273 29.1 302 286 279 300 35.1
Guangdong 9.3 9.8 10.1 103 102 1.0 150 162
Guangxi 7.1 84 10.0 107 10.1 99 109 127
Hainan - - 02 03 03 03 03 03
Southwest Sichuan 532 56.6 614 65.6 63.7 65.4 66.6 74.3
Guizhou 20.0 24.1 249 267 28.0 283 322 345
Yunnan 142 159 16.6 180 188 195 21.1 225
Xizang 0.1 0.1 0.1 0.1 0.1 0.1 0.1 02
Northwest Shaanxi 21.1 21.3 20.8 238 25.1 255 270 262
Gansu 149 144 149 165 179 169 17.1 19.1
Qinghai 25 3.1 4.1 5.0 57 55 5.1 58
Ningxia 9.7 10.0 103 105 10.8 107 106 107
Xinjiang 2038 205 229 248 262 275 292 345
Nationa! Total 881.7 9133 958.7 10173 1,039.7 1,049.5 10752 L1130

*  Some figures for some years are not the same in all editions of Chinese statistical material. In such cases the most recent figures reported are

used )
+ Primary energy here indicates the sum of coal, oil, natural gas, and hydroelectricity production. Hydroelectricity converted at 0.404 kgce/KWh.

Source: China Energy Statistical Yearbook, various years; China Statistical Yearbook, various years; Energy Research Institute.
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Table 11-3. Raw Coal Production by Producer, 1950-1994

1. Production (Mt)

Centrally
Administered Local State-Owned Mines Township &
State-Owned Provincial  Prefectural County Village Private Other
Year Mines Mines Mines Mines Subtotal Mines Mines * Mines | Total
1950 302 - - - 127 00 - - 429
1951 37.1 - - - 159 00 - - 534
1952 484 - - - 182 - 00 - - 66.6
1953 522 - - - 17.6 00 - - 69.7
1954 623 - - - 214 00 - - 837
1955 730 - - - 254 00 - - 984
1956 815 - - - 289 00 - . - 1104
1957 94.3 - - - 365 00 - - 1308
1958 157.8 - - - 782 340 - - 2700
1959 2164 - - - 1244 280 - - 3688
1960 2404 - -. - 1349 20 - - 3972
1961 1755 - - - 102.1 00 - - 2776
1962 147.6 - - - 720 00 - - 2196
1963 - 1513 - - - 6538 00 - - 2171
1964 150.6 - - - 640 00 - - 214.6
1965 164.3 - - - 675 00 - - 2318
1966 180.7 - - - 708 00 - - 2515
1967 1359 - - - 61.8 80 - - 205.7
1968 147.3 - - - 593 130 B - 219.6
1969 178.6 - - - 694 180 - - 2660
1970 2267 - - - 963 310 - - 3540
1971 2466 - - - 1137 320 - - 3923
1972 2492 - - - 1253 360 - - 4105
1973 2477 - - - 1273 420 - - 4170
1974 2428 - - - 1184 520 - - 4§32
1975 280.0 - - - 145.3 570 - - 4822
1976 2736 - - - 1448 650 - - 483.5
1977 2953 - - - 1764 790 - - 5507
1978 341.8 - - - 189.0 870 - - 6179
1979 357.8 69.8 45.2 565 1715 1063 - - 6355
1980 3444 662 42.8 53.1 162.1 1136 - - 620.1
1981 3351 669 404 527 1600 126.6 - - 621.6
1982 3499 703 425 575 1704 146.1 - - 666.3
1983 363.1 782 44.1 59.1 1813 170.1 - - 7145
1984 394.7 670 46.7 640 1777 2169 - - 7892
1985 406.3 620 509 699 1828 2667 16.5 - 8723
1986 4139 605 520 689 1814 2775 204 08 8940
1987 4202 63.1 49.1 689 i8l.1 2963 284 2.1 928.1
1988 4345 664 534 74.1 1939 3067 380 68 979.9
1989 4583 68.5 574 796 205.5 3373 43.1 10.1 1,054.2
1990 480.2 664 587 800 205.1 3464 433 49 10799
1991 480.6 €46 59.3 797 203.6 359.1 399 43 10874
1992 482.5 577 60.6 845 2028 3825 448 37 1164
1993 4580 55.1 629 860 2040 4299 529 49 1,149.7
1994 479.5 - - - - - - - 12120

*  Private mines included in data for collective mines prior to 1985.
1 Domestic and foreign joint venture mines.

Source: Yearbook of China's Coal Industry, various years; Energy in China, various years; China Energy Statistical Yearbook various years;
Zhongguo Nengyuan [China Energyl, no. 2,1995.
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Table II-3. Raw Coal Production by Producer, 1950-1994 (continued)

2. Growth Over Previous Year

Centrally
Administered Local State-Owned Mines Township &
State-Owned Provincial  Prefectural County Village Private Other
Year Mines Mines Mines Mines Subtotal Mines Mines * Mines § Total
1950 - - - - - - - - -
1951 23.1% - - - 25.1% - - - 23.7%
1952 304% - - - 13.9% - - - 25.4%
1953 7.7% - - - -3.3% - - - 4.7%
1954 19.4% - - - 21.8% - - - 20.0%
1955 17.2% - - - 18.7% - - - 17.6%
1956 11.7% - - - 13.7% - - - 12.2%
1957 15.7% - - - 26.3% - - - 18.5%
1958 67.3% - - - 114.6% - - - 106.5%
1959 37.2% - - - 59.0% -17.6% - - 36.6%
1960 11.1% - - - 84% 214% - - 7.7%
1961 -27.0% - - - -24.3% -100.0% - - -30.1%
1962 -15.9% - - - -29.5% - - - -20.9%
1963 2.5% - - - -8.6% - - - -1.1%
1964 -0.5% - - - -27% - - - -1.2%
1965 9.1% - - - 5.5% - - - 8.0%
1966 10.0% - - - 4.8% - - - 8.5%
1967 -24.8% - - - -12.6% - - - -182%
1968 8.4% - - - -4.1% 62.5% - - 6.8%
1969 21.2% - - - 17.0% 38.5% - - 21.1%
1970 27.0% - - - 38.8% 72.2% - - 33.1%
1971 8.8% - - - 18.1% 32% - - 10.8%
1972 1L1% - - - 10.19% 125% - - 4.6%
1973 -0.6% - - - - 1.6% 16.7% - - 1.6%
1974 -2.0% - - - -70% 23.8% - - -0.9%
1975 15.3% - - - 227% 9.6% - - 16.7%
1976 -2.3% - - - -0.3% 14.0% - - 0.3%
1977 79% - - - 21.8% 21.5% - - 13.9%
1978 15.8% - - - 7.1% 10.19% - - 122%
1979 4.7% - - - 9.3% 222% - - 29%
1980 -3.7% -5.2% -5.2% -6.0% -54% 69% - - -24%
1981 -2.7% .19 -5.6% -0.9% -1.3% 11.4% - - 0.2%
1982 4.4% 5.1% 5.1% 9.2% 65% 15.4% - - 72%
1983 3.8% 11.2% 3.6% 27% 64% 164% - - 72%
1984 8.7% -14.3% 6.0% 82% -2.0% 27.5% - - 10.5%
1985 2.9% -7.5% 9.1% 9.3% 29% 23.0% - - 10.5%
1986 1.9% -2.4% 2.1% -1.4% -0.8% 4.0% 23.6% - 2.5%
1987 1.5% 4.3% -5.5% 0.0% -0.1% 6.8% 38.8% 149.4% 3.8%
1988 34% 5.2% 8.8% 75% 7.0% 3.5% 34.1% 226.6% 5.6%
1989 5.5% 3.1% 7.5% 7.5% 6.0% 10.0% 13.29% 48.7% 7.6%
1990 4.8% -3.0% 23% 04% -0.2% 27% 0.6% -51.4% 24%
1991 0.1% -2.8% 1.0% -0.3% -07% 37% -7.8% -127% 0.7%
1992 0.4% -10.7% 22% 6.1% -04% 6.5% 12.1% -129% 27%
1993 -5.1% “4.6% 3.8% 1.8% 0.6% 12.9% 18.2% 31.0% 3.0%
1994 4.7% - - - - - - - 5.4%

*

1t Domestic and foreign joint venture mines.

Private mines included in data for collective mines prior to 1985.

Source: Yearbook of China's Coal Industry, various years; Energy in China, various years; China Energy Statistical Yearbook various years;
Zhongguo Nengyuan (China Energy), 1995 no 2.
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Table II-3. Raw Coal Production by Producer, 1950-1994 (continued)

3. Share of Total

Centrally
Administered Local State-Owned MinesS Township &
State-Owned Provincial  Prefectural County Village Private Other
Year Mines Mines Mines Mines Subtotal Mines Mines * Mines } Total
1950 302 - - - 127 00 - - 100%
1950 70.3% - - - 29.7% 0.0% - - 100%
1954 70.0% - - - 30.0% 0.0% - - 100%
1952 727% - - - 27.3% 0.0% - - 100%
1953 74.8% - - - 25.2% 0.0% - - 100%
1954 74.4% - - - 25.6% 0.0% - - 100%
1955 74.2% - . - - 25.8% 0.0% - - 100%
1956 739% - - - 26.1% 0.0% - - 100%
1957 72.1% - - - 27.9% 0.0% - - 100%
1958 584% - - - 29.0% 12.6% - - 100%
1959 58.7% - - - 33.7% 7.6% - - 100%
11960 60.5% - - - . 339% 5.5% - - 100%
11961 632% - - - 36.8% 0.0% - - 100%
1962 67.2% - - - 32.8% 0.0% - - 100%
1963 69.7% - - - 30.3% 0.0% - - 100%
1964 70.2% - - - 29.8% 0.0% - - 100%
1965 709% - - - 29.1% 0.0% - - 100%
1966 719% - - - 28.1% 0.0% - - 100%
1967 66.1% - - - 30.1% 3.9% - - 100%
1968 67.1% - - - 27.0% 5.9% - - 100%
1969 67.1% - - - 26.1% 6.8% - - 100%
1970 64.0% - - - 27.2% 8.8% - - 100%
1971 62.9% - - - 29.0% 8.2% - - 100%
1972 60.7% - - - 30.5% 8.8% - - 100%
1973 59.4% - - - 30.5% 10.19% - - 100%
1974 58.8% - - - 28.7% 12.69% - - 100%
1975 58.1% - - - 30.1% 11.8% - - 100%
1976 56.6% - - - 30.0% 13.4% - - 100%
1977 53.6% - - - 32.0% 14.3% . - - . 100%
1978 55.3% - - - 30.6% 14.1% - - 100%
1979 56.3% 11.0% 7.1% 8.9% 27.0% 16.7% - - 100%
1980 55.5% 10.7% 6.9% 8.6% . 26.1% 18.3% - - 100%
1981 53.9% 10.8% 65% 8.5% 25.7% 20.4% - - 100%
1982 52.5% 10.6% 6.4% 8.6% 25.6% 21.9% - - 100%
1983 50.8% 10.9% 6.2% 8.3% 25.4% 23.8% - - 100%
1984 50.0% 85% 59% 8.1% 22.5% 27.5% - - 100%
1985 46.6% 7.1% 5.8% 8.0% 21.0% 30.6% 1.9% - 100%
1986 46.3% 6.8% 5.8% 77% 20.3% 31.0% 23% 0.1% 100%
1987 45.3% 6.8% 5.3% 74% 19.5% 31.9% 3.1% 0.2% 1009
1988 44.3% 6.8% 5.5% 7.6% 19.8% 31.3% 39% 0.7% 100%
1989 43.5% 6.5% 5.4% 7.6% 19.5% 32.0% 4.19% 1.0% 100%
1990 44.5% 6.2% 5.4% 7.4% 19.0% 32.1% 4.0% 0.5% 100%
1991 44.2% 5.9% 5.5% 7.3% 18.7% 33.0% 37% 0.4% 100%
1992 43.2% 52% 54% 7.6% 18.2% 343% 4.0% 0.3% 100%
1993 39.8% 4.8% 5.5% 75% 17.7% 37.4% 4.6% 04% 100%
1994 39.6% - - - - - - - 100%

*  Private mines included in data for collective mines prior to 1985.
+ Domestic and foreign joint venture mines

Source: Yearbook of China's Coal Industry, various years; Energy in China, various years; China Energy Statistical Yearbook various years;
Zhongguo Nengyuan (China Energy), 1995 no 2.
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Figure II-3. Raw Coal Production
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Figure II-5. Annual Growth in Coal Production by Producer
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Table 1I-4. Raw Coal Production by Type of Coal (Mt)

All Lignite
Bituminous Coal Hard and Brown

Year Total Subtotal Coking Coal Other Bitum. Anthracite  Coal Coal
1952 5396 46.16 11.36 34.80 772 53.88 0.08

1957 12424 101.24 45.86 55.38 20.14 12138 2386

1965 231.80 183.38 10673 76.65 3959 22297 8.83

1979 635.54 484.45 24949 23496 125.84 61029 2525
1980 620.15 466.86 30833 15853 12897 595.83 2431
1981 621.64 467.14 303.99 163.15 131.11 598.25 2339
1982 666.33 50231 331.14 171.17 139.05 641.36 2497
1983 71453 535.77 347.84 187.93 151.86 687.63 2690
1984 789.23 589.40 37382 21558 169.72 759.12 30.11
1985 872.28 657.78 391.09 266.69 8228 840.06 3222
1986 894.04 67727 41571 261.56 184.75 862.02 3202
1987 927.96 70242 454.94 24748 192.34 894.76 3320
1988 979.88 740.56 46272 277.84 20261 943.17 3670
1989 1,054.14 79339 499.66 29373 21797 1011.36 4278
1990 1,079.88 821.53 51277 308.76 21285 1,034.38 45.50
1991 1,084.28 825.12 51826 306.86 21437 1,035.49 4479
1992 1,114.55 846.32 52746 318.86 22096 1,067.28 4727
1993* 1,149.00 - - - - 1,055.00 94.00

*  From British Petroleum.

Source: China Energy Statistical Yearbook, 1989; Coal Industry Yearbooks,1982 and 1990; British Petroleum, 1995.

Figure II-6. Raw Coal Production by Type of Coal
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Table II-5. Characteristics of Chinese Steam Coal

I. Steam Coal Output and Characteristics by Mining Authority

1991 Average Quality

Raw Coal Commodity Coal
1992 1992 ash content, ash content, total sulfur

Mining Coal Production Capacity*  dry weight gangue dry weight gangue total water content, dry
Authority Type (Mt) (Mtiyr) basis content basis content content weight basis
Datong weakly caking 3072 3380 10.33% 1.96% 7.78% 0.08% 8.10% 0.75%
Pingshuo gas coal 1052 11.50 21.31% 0.00% 21.31% 0.00% 7.68% - 095%
Beljing anthracite 5.63 450 25.18% 870% 19.95% 0.10% 5.17% 026%
Xinglong - - - 41.80% - 41.85% 0.50% 629% 200%
Yangquan anthracite 1600 17.35 23.64% 696% 1825% 0.05% 4.48% 1.28%
Jincheng anthracite 10.85 9.10 19.12% 1.40% 16.46% 0.05% 5.77% 0.34%
Xishan - - - 20.00% 245% 20.00% - 7.02% 1.39%
Fuxdn long flame 1118 10.14 17.86% - 20.69% 0.01% 13.32% 092%
Tiefa long flame 1000 1215 35.99% 1.78% 30.78% 0.30% 11.67% 056%
Shenyang - - - 34.48% 176% 1755% 0.65% 18.00% 0.45%
Shulan - - - 30.22% 028% 30.19% 029% 19.89% 028%
Pingzhuang brown coal 6.13 559 19.74% 2.10% 25.80% 0.06% 2447% 1.18%
Jalai Nur brown coal é.13 4.63 15.54% 009% 13.63% 0.08% 32.87% 0.28%
Dayan - - - 19.41% 1.74% 19.22% 0.14% 3521% 041%
Huolin He brown coal 397 1000 2351% 122% 2377% 122% 32.80% 051%
Yiminhe - - - 24.55% 1.07% 2329% 1.10% 38.67% 0.18%
Zibo lean coal 446 123 27.22% 003% 2573% 003% 5.34% 243%
Longkou - - - 14.80% 034% 14.81% 034% 24.90% 0.60%
Jiaozuo anthracite 421 3.6l 23.35% 6.33% 1523% - 8.65% 056%
Yima long flame 823 600 25.50% 422% 25.50% 1.45% 16.80% 1.79%
Zhengzhou anthr/lean 5.12 4.65 2227% 236% 15.03% 2.50% 4.67% 0.34%
Furong - - - 34.49% 441% 32.66% . 0.14% 829% 3.68%
Songzao - - - 26.90% 0.19% 2592% 004% 624% 359%
Tongchuan steam coal 594 686 2845% 657% 2346% 008% 394% 253%
Jiaojie - - - 14.85% 4.85% 12.34% 0.11% 9.36% 490%
Jingyuan non-caking 345 522 15.80% 5.66% 1241% 020% 605% 044%
Lingwu - - - 22.94% 1.22% 22.94% 122% 20.75% 0.00%
Hami - - - 10.29% - 8.38% 054% 14.88% 041%
Wuju - - - 1594% 020% 1594% 020% 7.54% 098%

*  Note that some mines are producing beyond their design capacities.

Source: China Energy Research Society, 1994
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Table II-5. Characteristics of Chinese Steam Coal (continued)

2. Average Commodity Steam Coal Quality and Output, 1992

water volatile total sulfur  low heat
total content, ash content, content, content, content, 1992
coal water dry air dry weight dry, ash-free dry weight asreceived output
classification content basis basis basis basis (MJikg) (Mt)
brown 30.80% 13.33% 28.62% 48.08% 051% 1690 4727
long flame 13.50% 7.02% 12.50% 42.26% 1.18% 2234 87.15
non-caking 11.30% 4.74% 1221% 32.58% 0.67% 2679 1370
weakly caking 9.00% 2.59% 9.40% 31.32% © 074% 29.60 7630
lean 5.40% 1.21% 27.83% 16.34% 220% 24.39 54.19
anthracite 6.30% 2.32% 20.55% 8.68% 1.07% 2648 22096
unclassified - - - - - - 87.07
weighted avg/
total 10.25% 4.12% 2026% 2323% 1.10% 25.16 586.64
o~f
Source: China Energy Research Society, 1994.
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Table II-6. Major Coal Mining Enterprises:
Annual Production > 5 Million Tonnes of Raw Coal, 1980 and 1985-1992 *

Annual Production (million tonnes of raw coal)
Name of Mine Province 1980 1985 1986 1987 1988 1989 1990 1991 1992

1 Datong Shanxi 24520 30805  29.184 28738 29.229 29990 29.931 30010 30.720
2 Kailuan Hebei 19.287  16.663 18496 18.809 17.524 17962 17.821 17250 17.270
3 Pingdingshan Henan 13.651 15966 16.683 17.236 17.434 17613 17.499 17800 18.180
4 Jixi  Heilongiang 12700 12997 13486 13440 13.322 14.607 15.707 20060 18060
5 Hegang  Heilongiang 12732 14.298 14.477 14.586 14451 14.750 15.708 17520 17400
6 Xishan Shanxi 9308 11772 12573 13557 (13.111 15701 15.152 15740 15.190
7 Yangquan - Shanxi 12178 13932 14.298 14972 15.089 15.681 16.234 15580 16,000
8 Huaibei Anhui 13284 14247 14.350 14278 14.096 14.147 14.187 13.630 14240
9 Xuzhou Jiangsu 12558  12.830 12479 12,639 12517 12923 13.165 13810 13400
10 Fuxin Liaoning 11749 11.500 11.235 11.043 10.945 10.862 11.024 12770 13.100
I Fengfeng Hebei 10312 11.305 11.356 11491 11.540 11575 11.455 11000 10780
2 Xinwen Shandong 5.631 6.667 6.696 6.828 7519 7.721 7.359 7440 7.230
I3 Shuangyashan  Heilongjiang 5272 6741 7.389 8.035 8290 9.678 10597 11260 11.470
14 Lu'an Shanxi 4517 6.840 8.026 8.805 10.001 10.104 10.102 10.180 9.120
15 Yima Henan 6416 8304 8.497 8233 8252 10082 10.659 10.300 9.370
16 Jincheng Shanxi 4.165 6.131 6.786 8.155 10.033 10042 10.363 10260 10850
17 ~ Yanzhou Shandong 2333 5.200 6.348 7437 8.659 9.364 9.687 10520 10.850
18 Huainan Anhui 9.043 9.232 9.537 7910 8948 9.162 10.053 9.020 10380
19 Qitaihe  Heilongjiang 3250 4.834 5426 6511 7.119 7.567 796.5 10210  10.040
20 Fushun Liaoning 8.079 8213 8.150 6904 7.053 7.357 7.584 8.780 9.120
2i Tiefa Liaoning 2.173 4.555 4929 5630 6.709 8.030 857 10260 10.190
22 Fenxi Shanxi 4.502 6.185 6.731 6.668 6.924 7083 6929 6.820 5.690
23 Pingzhuang Liaoning - - - - - 6.330 - 6.540 6.690
24 Shitanjing Ningxia 5.379 5.780 5.806 5905 6216 6319 7.19 6.600 6.170
25  Zaozhuang Shandong 7.509 6613 6316 6388 6.161 6070 595 6.240 5.760
26 Beijing 6202 5975 5.709 5.890 5.966 6.135 6.022 5930 5.630
27  Tongchuan Shaanxi 6.684 7.059 6997 6515 5.857 5.855 6.146 6200 5.940
28 Feicheng Shandong 3.683 3071 3.032 3299 3546 3831 3.844 3810 3.830
29 Shenyang Liaoning 1.126 4953 4.816 4279 4616 5.159 5.345 5.640 6240
30 Tonghua Jilin 4.563 4.006 3.842 4.119 4.172 4225 4.308 5.500 4.900
31 Zhengzhou Henan - - - - - 5.107 - 5.350 5.120
32 Zibo Shandong 5.223 4398 4.268 3967 4.195 4424 4.531 3980 4.460
33 Hebi Henan 4683 4.854 4917 5.135 5.181 5.009 5.048 4.800 4420
34 Antaibao Shanxi 0 0 0 0 T 1 T + T

= The listed mines are all key enterprises (large state-run projects).
The Antaibao mine (in northermn Shanxi near Datong) has a capacity of over 15 Mt/yr (steam coal), 12 Mt of which would be washed and 9 Mt
of which would be export quality. The mine began production in 1988. Although output data are not available, it is reported that production
was about 9 Mt in 1990 and 12 Mt in 1991. .

Source: China Energy Statistical Yearbook, various years; Energy in China, various years; Coal Industry Yearbook, 1990; Martin Weil, The China
Business Review, 1991; Energy Research Institute.
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Table 1I-7. Mining Deaths

Centrally Locally

Administered Administered

State-Owned State-Owned Rural Other
Year Mines Mines Mines Mines * Total
|. Deaths from all mining accidents (persons)
1992 - - - - 4,481
1993 1,634 926 2476 - 5,036
2. Production (Mt)
1992 483 203 427 4 L1116
1993 458 204 483 5 1,150
3. Deaths per million tons mined
1992 - - - - 401
1993 3.57 454 5.13 - 438

*  Domestic and foreign joint venture mines.

Source: China Energy Statistical Yearbook, various years; Zhongguo Nengyuan [China Energy], no. 2, 1993;

China Energy Research Society.
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Table II-8. Net Coal Production by Province, 1990

Raw Coal Coal
Planning Production Consumption Balance *
Region Province (Mo) (Mo (Mo
North Beijing 9.06 23.1 -14.05
Tianjin + 173 +
Hebei 64.34 776 -1326
Shanxi 24648 725 174.03
Inner Mongolia  37.35 34.0 340
Northeast Liaoning 45.89 793 -334
Jilin 2228 362 -1393
Heilongjiang 7172 55.9 15.81
East Shanghai + 247 t
Jiangsu 2332 60.7 -374
Zhejiang 143 234 -21.96
Anhui 3052 316 -1.05
Fujian 8.46 12.] -3.64
Jiangxi 2049 232 272
Shandong 55.59 64.7 9.13
South-Central Henan 8245 627 1971
Hubei 1001 337 -23.68
Hunan 35.62 41.1 - 547
Guangdong 9.28 228 -1347
Guangxi 1035 150 46l
Hainan 001 + +
Southwest Sichuan 67.07 66.8 0.26
Guizhou 32.10 239 8.19
Yunnan 2055 210 -049
Xizang 001 + . +
Northwest Shaanxi 27.65 255 212
Gansu 13.58 17.1 -351
Qinghai 268 45 -178
Ningxia 1328 7.3 601
Xinjiang 18.13 160 2.17
National Total 979.88 9935 -13.66
Balance ¥ 0.8 004 -

No attempt is made here to account for losses in coal transportation or processing
Not available. In the cases of Tianjin and Shanghai it can probably be assumed that coal production is negligible compared to con-
sumption. )
The difference between national production and consumption is the result not only of losses in transportation and processing, but also
reflects net exports of coal and net additions to or withdrawals from stockpiles.

Because of differences in the coverage of statistics and conversions to standard coal, the sum of local statistics does not equal the
national total.

Source: China Energy Statistical Yearbook, 1991.

Chapter 11, Energy Production China Energy Databook 1I-37

o isgandae



Table II-9. Coke Production, 1949-1994—Mt

“Modern”
Coke as %
Year Total “Modern” ¥  “Antique” } of Total
1949 0.54 053: 00l 98.1%
1950 1.50 1.29 0.21 86.0%
1951 203 1.69 034 83.3%
1952 289 222 0.67 76.8%
1953 355 278 077 78.3%
1954 4.50 334 .16 74.2%
1955 548 390 1.58 71.2%
1956 637 4.56 1.81 71.6%
1957 830 555 275 66.9%
1958 21.74 8.03 1371 36.9%
1959 45.04 11.24 33.80 25.0%
1960- 5647 16.10 4037 28.5%
1961 28.09 1203 16,06 42.8%
1962 1342 10.10 332 75.3%
1963 11.06 9.55 1.51 86.3%
1964 1.13 9.80 1.33 88.1%
1965 1333 12.03 1.30 90.2%
1966 1634 i4.19 2.15 86.8%
1967 11.02 10.19 0383 92.5%
1968 1098 10.05 093 91.5%
1969 16.76 14.50 226 86.5%
1970 2330 19.16 4.14 82.2% |
1971 3023 23.12 7.11 76.5%
1972 34.37 2536 9.0l 73.8%
1973 3451 2651 8.00 76.8%
1974 31.04 2376 7.28 76.5%
1975 36.80 2739 941 74.4%
1976 3570 25.86 9.84 724%
1977 ] 3929 26.83 1246 68.3%
1978 4690 3269 14.21 69.7%
1979 45.83 33.54 1229 73.2%
1980 4343 3405 9.38 78.4%
1981 3895 31.72 723 81.4%
1982 40.19 33.11 708 82.4%
1983 4220 ’ 34.51 769 T 7 81.8%
1984 45.57 36.15 942 79.3%
1985 - 4802 38.36 : 9.66 79.9%
1986 5276 4093 11.83 77.6%
1987 5795 4375 1420 75.5%
1988 61.08 4542 15.66 74.4%
1989 66.24 46.75 1949 70.6%
1990 7328 51.30 2198 70.0%
1991 7352 5396 19.56 734%
1992 75.84 56.00 2384 70.1%
1993 9320 60.11 33.09 64.5%
1994 - 67.29 - -
*  “Modem” coke is coke produced in industrial coke ovens.

+  “Antique” coke is coke produced in clay or dirt kilns (usually by rural enterprises), which are much dirtier and more inefficient than indus-
trial coke ovens.

Source: China Energy Statistical Yearbook, various years; China Statistical Yearbook, various years; Zhongguo Nengyuan [China Energy], no.
2, 1995; Energy Research Institute.

)
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Figure II-7. Coke Production
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Table II-10. Coking Coal Used in Coke Production, 1980-1992—Mt

Used for % Coking
Coking Coal  Used for . Other Coke Coal Used
Year Production Coking Purposes Production for Coke
1980 30833 6682 241.51 4343 21.7%
1981 30399 59.09 24490 3895 19.4%
1982 331.14 60.77 270.37 40.19 18.4%
1983 347.84 6394 28391 42.20 18.4%
1984 37382 69.63 304.19 45.57 18.6%
1985 391.09 73.04 31805 48.02 18.7%
1986 415.71 80.57 335.14 5276 19.4%
1987 45494 - 87.66 367.28 5795 19.3%
1988 46272 88.79 37393 61.08 19.2%
1989 499.66 96.31 403.35 66.24 19.3%
1990 51277 10698 405.79 73.28 20.9%
1991 51826 108.61 409.65 7352 21.0%
1992 52746 112.82 414.64 79.84 21.4%

Source: China Energy Statistical Yearbook, various years.
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Table II-11. Production of Washed Coal, 1949-1993

Raw Coal Washed Coal Output
Input to Percentage (M¢t)
Coal of Total Washed Other Losses and
Washing * Production Coking Washed Middlings §
Year (Mt) Washed Coal Coal (Mt)
1949 - - 0.68 - -
1950 - - 1.94 - -
1951 - - 1.58 - -
1952 - - 277 - -
1953 591 . 8% 387 - 204
1954 112 13% 5.19 - 593
1955 1640 17% 7.10 - 9.30
1956 18.84 17% 851 - 1033
1957 ARN 16% 9.16 - 11.95
1958 28.52 11% 14.65 - 13.87
1959 44.98 - 12% 26.13 - 18.85
1960 5333 13% 41.27 - 12.06
1961 3405 12% 2403 - 10.02
1962 3094 14% 1571 - 1523
1963 2945 14% 14.56 - 14.89
1964 3291 15% 1471 - 1820
1965 40.56 17% 1847 - 2209
1966 4844 19% 2041 - 2803
1967 36.31 18% 1648 - 19.83
1968 24.04 11% 1574 - 8.30
1969 3491 13% 2147 - 1344
1970 49.31 14% 29.57 - 1974
1971 7805 20% 3743 - 40.62
1972 88.04 21% 39.81 - 4823
1973 8423 20% 40.16 - 44.07
1974 79.61 19% 35.99 - 43.62
1975 92.67 19% 4438 - 4829
1976 84.00 17% 40.73 - 4327
1977 89.63 16% 4444 - 45.19
1978 113.17 18% 5397 - 59.20
1979 116.12 18% 54.89 - 6123
1980 11422 18% 53.82 648 5392
1981 11254 18% 51.59 673 5422
1982 122.62 18% 5301 820 6141
1983 126.88 18% 5629 828 6231
1984 13399 17% 60.17 1081 6301
1985 142.94 16% 66.77 1.60 7457
1986 15270 17% 68.54 1.33 82.83
1987 16328 18% 7025 205 9098
1988 171.17 17% 7433 099 95.85
1989 181.11 17% 80.37 094 99.80
1990 191.14 18% 84.08 1.58 10548
1994 196.82 18% 81.37 - 11545
1992 193.13 17% 7742 - - 115.71
1993 209.24 18% 76.15 - 133.09

* Data are for key enterprises only, and so represent the majority of input, but still less than total input.
t Figures are the differences between input and output. Since input is for key enterprises only and output is more nearly a national total, these
figures should be considered lower bounds to coal washing losses. Figures for 1953-1979 include "other washed coal”. Note that 1991 figure

is not comparable to previous years.

Source: China Energy Statistical Yearbook, various years; Yearbook of China's Coal Industry, various years; China Statistical Yearbook, various

years; Energy in China, various years; China Energy Annual Review, 1994.
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Figure II-8. Washed Coal Output
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Table 1I-12. Coal Gas Production, * 1980-1992

Coal Input Coke Input Coal Gas Coal Gas
! to Coal to Coal (million cubic meters) (Mtce) §
Gasificationt Gasification From Coking From Coking
Year (Mt) (Mt) Ovens Other Subtotal - Ovens Other  Subtotal
1980 1.31 079 10.65 1.17 11.82 6.28 0.69 697
1981 1.37 0.80 10.74 1.30 12.04 6.34 0.77 7.10
1982 140 - 0.82 10.69 1.72 1241 6.31 1.01 732
1983 1,48 0.89 11.89 1.52 1341 7.02 0.90 791
1984 1.62 1.02 12.05 1.56 13.61 7.11 092 8.03
1985 191 0.99 13.19 .64 14.83 7.78 097 875
1986 243 0.82 1636 . 337 19.73 9.65 1.99 11.64
1987 224 0.19 1553 4.21 19.74 9.16 248 11.65
1988 279 0.39 15.98 476 20.74 943 28I 12.24
1989 3.69 0.39 1672 5.99 22.71 9.86 3.53 1340
1990 360 0.68 1748 5.83 2331 1031 344 1375
1991 373 - - - 24.00 - - 14.16
1992 4.67 - - - 30.00 - - 17.70

* Figures in italics are estimates.

T Includes raw and washed coal. Sum is uncorrected for the different heat values of raw and washed coal.

| Coking coal gas is assigned a heat value of 0.59 tce/thousand cubic meters, and other coal gas is assigned a value of 0.58 tce/thousand cubic
meters. These are central values for a range of figures for different types of coal gas produced in coking ovens and by other processes.

Source: China Energy Statistical Yearbook, various years; Yearbook of China's Coal Industry, various years; China Statistical Yearbook, various
years.
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Table II-13. Crude Oil Production by Oilfield, 1950-1994

I. Thousand Barrels per Day *

Year Daqging Shengli Liaohe Huabei Zhongyuan Xinjiang Dagang Jilin Henan Changqging
1950 - - - - - 2 - - - -
1951 - - - - - 3 - - - -
1952 - - - - - 2 - - - -
1953 - - - - - 2 - - - -
1954 - - - - - 2 - - - -
1955 - - - - - 2 - - - -
1956 - - - - - 2 - - - -
1957 - - - - - 3 - - - -
1958 - - - - - 14 - - - -
1959 - - - - - 27 - - - -
1960 16 - - - - 32 - - - -
1961 22 - - - - 38 - - - -
1962 40 l - - - 34 - - - -
1963 53 6 - - - 27 - - - -
1964 - 68 12 - - - 6l - - - -
1965 85 15 - - - 80 - - - -
1966 108 40 - - - 86 2 - - -
1967 116 53 - - - 52 4 - - -
1968 124 65 - - - 43 8 - - -
1969 257 78 - - - 49 10 - - -
1970 353 90 3 - - 29 19 - - -
1971 443 130 15 - - 26 33 - - -
1972 459 144 31 - - 44 38 - - -
1973 566 176 44 - - 39 60 - - -
1974 680 240 57 - - 26 82 - - -
1975 =~ 845 300 gl - - - 25 87 - - -
1976 864 331 60 80 - 16 82 - - -
1977 940 364 55 200 - 4] 75 - - -
1978 1,000 380 77 220 - 55 68 - - -
1979 1,010 405 82 240 - 68 62 - - -
1980 1,038 401 90 226 - 82 55 - - -
1981 1,039 324 100 210 - 81 51 - - -
1982 1,039 327 106 227 43 8t 58 - - -
1983 1,047 367 122 211 6l 85 56 - - -
1984 1,079 463 154 205 98 9l 64 - - -
1985 1,106 554 181 207 103 99 64 - - -
1986 1116 593 201 201 127 110 79 - - -
1987 1,116 635 228 160 137 115 84 - - -
1988 119 669 253 123 145 124 85 - 52 -
1989 1116 670 268 110 140 129 82 68 Sl 29
1990 1118 673 273 107 127 137 77 71 51 29
1991 L1117 674 275 10l 123 141 76 68 48 31
1992 1,118 672 278 96 116 147 78 69 46 33
1993 1,123 657 285 92 110 153 8l 67 43 36
1994 1,125 621 302 93 97 159 85 66 41 39

* 1 tonne crude oil = 7.33 barrels. Because a different source was used, total production figures for 1950-1985 differ slightly from the figures in

Table II-1.

Source: Yearbook of China's Economy, various years; China National Offshore Oil Corporation; China Energy Statistical Yearbook, various
years; China, Energy Annual Review, 1994; China National Petroleum Corporation.
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Table II-13. China’s Crude Oil Production by Oilfield, 1950-1994 (continued)

1. Thousand Barrels per Day * (continued)

Turpan- Qing-

Qinghai Yumen Hami Tarim Jiangsu Jianghan Jidong Sichuan gian-gui Offshore} Others Total
- - - - - - - - - - 2 4
- - - - - - - - - - 3 6
- - - - - - - - - - 7 9
. . - - - - - - - - 1 12
- - - - - - - - - - 14 16
- - - - - - - - - - 18 19
. - - - - - - - - - 21 23
- - - - - . - - - - 26 29
- - - - - - - - - - 31 45
. - - - - - - - - - 47 74
- - - - - - - - - - 52 100
- - - - - - - - - - 50 110
- - - - - - - - - - 45 120
- - - - - - - - - - 43 130
- - - - - - - - - - 40 180
. - - - - - - - - - 51 230
- - - - - - - - - - 54 290
- - - - - - - - - - 56 280
- - - - - - - - - - 6l 301
- - - - - - - - - - 87 480
- - - - - - - - - - 105 600
- - - - - - - - - - 133 780
- - - - - - - - - - iI86 902
- - - - - - - - - - 205 1,090
- - - - - - - - - - 230 1,315
- - - - - - - - - - 152 1,490
- - - - - - - - - - 241 1,675
- - - - - - - - - - 199 1,874
- - - - - - - - - - 282 2082
- - - - - - - - - - 255 2122
- - - - - - - - - - 28 2120
- - - - - - - - - - 207 2012
- - - - - - - - - - 164 2045
- - - - - - - - - - 171 2,120
- - - - - - - - - - 149 2302
- - - - - - - - - 6 159 2,480
- - - - - - - - - 8 191 2,625
- - - - - - - - - 14 206 2,694
- - - - - - - 2 - 15 167 2752
15 i - - 16 19 - 2 - 19 20 2764
16 1 - - 17 17 7 3 2 29 14 2778
20 14 - - 17 15 7 3 2 48 51 2,831
2l 22 - 18 17 15 8 3 - 78 12 2848
22 9 23 32 17 16 9 3 3 93 36 2910
23 9 28 39 18 17 9 3 2 130 57 2965

* 1 tonne crude oil = 7.33 barrels. Because a different source was used, total production figures for 1950-1985 differ slightly from the figures in

Table 11-1.

+ Includes volumes produced from Extended Drill Stem Tests (EDST).

Source: Yearbook of China's Economy, various years; China National Offshore Oil Corporation; China Energy Statistical Yearbook, various
years; China, Energy Annual Review, 1994; China National Petroleum Corporation.
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Table 1I-13. China’s Crude Oil Production by Oilfield, 1950-1994 (continued)

2. Growth over Previous Years
Year Daging Shengli Liaohe Huabei Zhongyuan Xinjiang Dagang Jilin  Henan Changqing
1951 - - - - - 44% - - - -
1952 - - - - - -44% - - - -
1953 - - - - - 2% - - - -
1954 - - - - - -4% - - - -
1955 - - - - - -5% - - - -
1956 - - - - - 1% - - - -
1957 - - - - - 86% - - - -
1958 - - - - - 326% - - - -
1959 - - - - - 92% - - - -
1960 - - - - - 19% - - - -
1961 36% - - - - 19% - - - -
1962 85% - - - - -10% - - - -
1963 33% 597% - - - -20% - - - -
1964 28% 86% - - - 123% - - - -
1965 25% 23% - - - 31% - - - -
1966 27% 172% - - - 8% - - - -
1967 7% 31% . - - - -40% 1009 - - -
1968 7% 24% - - - -17% 100% . oo - -
1969 107% 19% - - - 14% 25% - - -
1970 38% 16% - - - -40% 92% - - -
1971 25% 44% 429% - - -10% 71% - - -
1972 4% 11% 112% - - 64% 16% - - -
1973 23% 22% 40% - - -10% 58% - - -
1974 . 20% 36% 29% - - -33% 37% - - -
1975 24% 25% 43% - - -3% 5% - - -

1976 2% 10% -26% - - -35% -5% - - -
1977 9% 10% -9% 149% - 150% -8% - - -
1978 6% 4% 40% 10% - 33% 9% - - -
1979 1% 7% 7% 9% - 25% -10% - - -
1980 3% -1% 10% -6% - 20% -11% - - -
1981 0% -19% 10% 7% - -1% 7% - - -
1982 0% 1% 6% 8% - -1% 14% - - -
1983 1% 12% 15% -7% 40% 6% A% - - -
1984 3% 26% 26% -3% 61% 6% 14% - - -
1985 3% 20% 17% 1% 6% 10% 1% - - -
1986 1% 7% 11% -3% 22% 11% 23% - - -
1987 0% 7% 13% -20% 8% 5% 7% - - -
1988 0% 5% 11% -23% 6% 7% 1% - - -
1989 0% 0% 6% -10% -3% 4% -3% - -1% -
1990 0% 0% 2% -2% -10% 6% -6% 4% -1% 2%
1991 0% 0% 1% -6% -3% 3% -1% -4% -5% 5%
1992 0% 0% 1% -4% -5% 4% 2% 0% -3% 7%
1993 0% 2% 3% -4% -5% 4% 4%. -2% 7% 10%
1994 0% -6% 6% 1% -12% 4% 5% -1% -4% 9%

Source: Yearbook of China's Economy, various years; China National Offshore Oil Corporation; China Energy Statistical Yearbook, various
years; China, Energy Annual Review, 1994; China National Petroleum Corporation.
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Table 11-13. China’s Crude Oil Production by Oilfield, 1950-1994 (continued)

2. Growth over Previous Years (continued)
Turpan- Qing-

Qinghai Yumen Hami Tarim Jiangsu Jianghan Jidong Sichuan qian-gui Offshore * Others Total
- - - - - - - - - - 64% 53%
- - - - - - - - - - 147% 43%
- - - - - - - - - - 54% 43%
- - - - - - - - - - 32% 27%
- - - - - - - - - - 26% 22%
- - - - - - - - - - 22% 20%
- - - - - - - - - - 20% 25%
- - - - - - - - - - 18% 53%
- - - - - - - - - - 54% 66%
- - - - - - - - - - 11% 36%
- - - - - - - - - - -4% 10%

. - - - - - - - - - -11% 9%
- - - - - - - - - - -4% 8%
- - - - - - - - - - -8% 39%
- - - - - - - - - - 28% 27%
- - - - - - - - - - 7% 26%
- - - - - - - - - - 4% -3%
- - - - - - - - - - 9% 7%
- - - - - - - - - - - 43% 60%-
- - - - - - - - - - 21% 25%
- - - - - - - - - - 26% 30%
- - - - - - - - - - 40% 16%
- - - - - - - - - - 10% 21%
- - - - - - - - - - - 12% 21%
- - - - - - - - - - -34% 13%
- - - - - - - - - - 58% 12%
- - - - - - - - - - -17% 12%
- - - - - - - - - - 4% 11%
- - - - - - - - - - -10% 2%
- - - - - - - - - - -11% 0%
- - - - - - - - - - 9% -5%
- - - - - - - - - - -21% 2%
- - - - - - - - - - 4% 4%
- - - - - - - - - - -13% 9%
- - - - - - - . - - - 7% 8%
- - - - - - - - - 33% 20% 6%
- - - - - - - - - 90% 8% 3%
- - - - - - - - - 5% -19% 2%
- - - - - = - 4% - 26% -88% 0%
11% 2% - - 7% -11% - 6% - 51% -31% 0%
26% 27% - - 1% -12% 6% 5% 9% 67% - 2%
3% 56% - - -1% 4% 4% 2% - 62% - 1%
3% -59% - 80% 1% 6% 1% 8% - 20% - 2%
4% -3% - 2% 7% 7% 8% 3% - 40% - 2%

* Includes volumes produced from Extended Drill Stem Tests (EDST).

Source: Yearbook of China's Economy, various years; China National Offshore Oil Corporation; China Energy Statistical Yearbook, various
years; China, Energy Annual Review, 1994; China National Petroleum Corporation.
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Table II-13. China’s Crude Oil Production by Oilfield, 1950-1994 (continued)

3. Shares of Total Production

Year Daqging Shengli Liaohe Huabei Zhongyuan Xinjiang Dagang Jilin  Henan Changgqging
1950 - - - - - 58% - - - -
1951 - - - - - 55% - - - -
1952 - - - - - 21% - - - -
1953 - - - - - 15% - - - -
1954 - - - - - 129% - - - -
1955 - - - - - 9% - - - -
1956 - - - - - 8% - - - -
1957 - - - - - 11% - - - -
1958 - - - - - 31% - - - -
1959 - - - - - 36% - - - -
1960 16% - - -- -- 32% - - - -
1961 20% - - - - 35% - - - -
1962 33% 19 - - - 29% - - - -
1963 41% 5% - - - 21% - - - -
1964 38% 7% - - - 34% - - - -
1965 37% 6% - - - 35% - - - -
1966 37% 14% - - - 30% 1% - - -
1967 41% 19% - - - 18% 1% - - -
1968 41% 22% - - - 14% 3% - - -
1969 53% 16% - - - 10% 2% - - -
1970 59% 15% 0% - - 5% 3% - - -
1971 57% 17% 2% - - 3% 4% - - -
1972 51% 16% 3% - - 5% 4% - - -
1973 52% 16% 4% - - 4% 6% - - -
1974 52% 18% 4% - - 2% 6% - - -
1975 57% 20% 5% - - 2% 6% - - -
1976 52% 20% 4% 5% - 1% 5% - - -
1977 50% 19% 3% 119% - 2% 4% - - -
1978 48% 18% 4% 11% - 3% 3% - - -
1979 48% 19% 4% 11% - T 3% 3% - - -
1980 49% 19% 4% 1% - 4% 3% - - -
1981 52% 16% 5% 10% - 4% 3% - - -
1982 51% 16% 5% 11% 2% 4% 3% - - -
1983 49% 17% 6% 10% 3% 4% 3% - - -
1984 47% 20% 7% 9% 4% 4% 3% - - -
1985 45% 2% 7% 8% 4% 4% 3% - - -
1986 43% 23% 8% 8% 5% 4% 3% - - -
1987 41% 24% 8% 6% 5% 4% 3% - - -
1988 41% 24% 9% 4% 5% 4% 3% - 1.9% -
1989 40% 24% 10% 4% 5% 5% 3% 25% 1.9% 1.0%
1990 - 40% 24% 10% 4% -5% - 5% 3% 26% 1.8% 1.1%
1991 39% 24% 10% 4% 4% 5% 3% 24% 1.7% 1.1%
1992 . 39% 24% 109 3% 4% 5% 3% 24% 1.6% 1.2%
1993 39% 23% 10% 3% 4% 5% 3% 23% 1.5% 1.2%
1994 38% 21% 109% 3% 3% 5% 3% . 22% 1.4% 1.3%

Source: Yearbook of China's Economy, various years; China National Offshore Oil Corporation; China Energy Statistical Yearbook, various
years; China, Energy Annual Review, 1994; China National Petroleum Corporation.
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Table 11-13. China’s Crude Oil Production by Oilfield, 1950-1994 (‘continued).

3. Shares of Total Production (continued)
Turpan- Qing- ,

Qinghai Yumen Hami Tarim Jiangsu Jianghan Jidong Sichuan qian-gui Offshore * Others Total
- - - - - - - - - - 4%  100%
- - - - - - - - - - 45%  100%
- - - - - - - - - - 79%  100%
- - - - - - - - - - 85%  100%
. . - - - - - - - - 88%  100%
- - - - - - - - - - 91%  100%
- - - - - - - - - - 92%  100%
- - - - - - - - - - 89%  100%
- - - - - - - - - - 69%  100%
- - - - - - - - - - 64%  100%
- - - - - - - - - - 52%  100%
- - - - - - - - - - 46%  100%
- - - - - - - - - - 37%  100%
- - - - - - - - - - 33%  100%
- - - - - - - - - - 22%  100%
- - - - - - - - - - 2%  100%
- - - - - - - - - - 19%  100%
- - - - - - - - - - 20%  100%
- - - - - - - - - - 20%  100%
- - - - - - - - - - 18% 100%
N . - - - - - - - - 18%  100% .
- - - - - - - - - - 7%  100%
- - - - - - - - - - 21%  100%
- - - - - - - - - - 19%  100%
- - - - - - - - - - 17%  100%
- - - - - - - - - - 10%  100%
- - - - - - - - - - 14%  100%
. . - - - - - - - - 11% _ 100%
- - - - - - - - - - 14%  100%
. - - - - - - - - - 129%  100%
- - - - - - - - - - [1%  100%
- - - - - - - - - - 10%  100%
- - - - - - - - - - 8%  100%
- - - - - - - - - - 8%  100%
- - - - - - - - - - 6%  100%
- - - - - - - - - 02% 6%  100%
- - - - - - - - - 0.3% 7% 100%
- - - - - - - - - 05% 8%  100%
- - - - - - - 0.1% - 0.5% 6%  100%
05%  04% - - 0.6% 0.7% - 0.1% - 0.7% 1%  100%
06%  04% - - 0.6% 0.6% 0.3% 0.1% 0.1% 1.0% 05%  100%
07%  05% - - 0.6% 0.5% 0.3% 0.1% 0.1% 1.7% 2%  100%
07%  08% - 0.6% 0.6% 0.5% 0.3% 0.1% - 27% 04%  100%
07%  03% 0.8% 1.1% 0.6% 0.6% 0.3% 0.1% 0.1% 32% 1%  100%
08%  03% 1.0% 1.3% 0.6% 0.6% 03% 0.1% 0.1% 4.4% 2%  100%

*  Includes volumes produced from Extended Drill Stem Tests (EDST).

Source: Yearbook of China's Economy, various years; China National Offshore Oil Corporation; China Energy Statistical Yearbook, various

years; China, Energy Annual Review, 1994; China National Petroleum Corporation.
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Table II-13. China’s Crude Oil Production by Oilfield, 1950-1994 (continued)

4. Million Tonnes *

Year Daqing Shengli Liaohe Huabei Zhongyuan Xinjiang Dagang Jiin Henan Changqing

1950 - - - - - 0.1 - - - -
1951 - - - - - 017 - - - -
1952 - - - - - 009 - - - -
1953 - - - - - 009 - - - -
1954 - - - - - 009 - - - -
1955 - - - - - 009 - - - -
1956 - - - - - 009 - - - -
1957 - - - - - 0.16 - - - -
1958 - - - - - 070 - - - -
1959 - - - - - - . 133 - - - -
1960 079 - . - - 159 - - - -
1961 1.08 - - - - 1.89 - - - -
1962 199 005 - - - 1.70 - . - -
1963 265 032 - - - 136 - - - -
1964 339 059 - - - 304 - - - -
1965 423 073 - - - 397 - - - .
1966 538 199 - - - 429 0.10 . - -
1967 578 261 - - - 2.57 020 - - .
1968 6.17 324 - - - 215 040 - - -
1969 1278 - 386 - - - 244 050 - - -
1970 17.59 448 0.14 - . 146 096 . - -
1971 22,05 647 074 - . 132 1.63 . - -
1972 22.88 7.17 156 - - 217 1.89 - . -
1973 28.18 876 219 - - 195 299 . - - -
1974 = 3386 1195 282 - - 130 4.10 - . -
1975 4208 1494 403 - - 127 432 - . -
1976 4304 1648 299 399 - 082 409 - - -
1977 4681 8.13 273 996 - 205 375 - . -
1978 49.80 1892 382 1095 - 273 34| - - -
1979 5029 20.17 409 1195 - 341 307 - - -
1980 5168 1997 250 1123 - 409 273 - - -
1981 5175 16.11 497 1047 - 405 255 - - -
1982 5173 1629 529 1131 215 401 290 - - -
1983 52.14 1829 608 1051 302 425 278 - - -
1984 5372 2307 767 1023 487 451 317 - - -
1985 55.10 27.60 900 1030 515 495 3.19 - - -
1986 5555 2951 1001 1000 630 550 391 - . -
1987 5555 31.60 1135 795 6.80 575 4.17 - - -
1988 5570 3330 1258 612 722 6.15 422 - 2.57 -
1989 - 5556 3336 1335 548 698 640 408 341 2.55 143
1990 55.66 3351 13.60 535 6.30 6.80 383 355 252 147
1991 5562 3355 1370 501 6.10 702 38! 341 2.38 .54
1992 55.66 3346 13.85 480 5.80 7.30 390 342 230 .64
1993 5590 3270 1420 460 550 7.60 405 335 2.13 .80
1994 5601 3090 1502 464 483 7.90 425 330 205 196

1 tonne crude oil = 7.33 barrels. Because a different source was used, total production figures for 1950-1985 differ slightly from the figures
in Table Ii-1, Primary Production.

Source: Yearbook of China's Economy, various years; China National Offshore Oil Corporation; China Energy Statistical Yearbook, various
years; China, Energy Annual Review, 1994; China National Petroleum Corporation.
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Table II-13. China’s Crude Oil Production by Oilfield, 1950-1994 (continued)

4. Million Tonnes (continued)

Turpan- Qing- ) :
Qinghai Yumen Hami Tarim Jiangsu Jianghan Jidong Sichuan qian-gui Offshore* Others Total
. - - - - - - - - - 0.08 020
. . - - - - - - - - 0.14 030
. - - - - - - - - - 034 043
- - - - - - - - - - 052 0.62
. . - - - - - - - - 0.70 0.79
- - - - - - - - - - 0.88 096
. . - - - - - - - - 1.07 I.16
- - - - - - - - - - 129 145
- - - - - - - - - - 152 222
- - - - - - - - - - 2.35 3.68
- . - - - - - - - - 261 499
. - - - - - - - - - 251 548
- . - - - - - - - - 223 598
- - - - - - - - - - 214 647
- - - - - - - - - - 197 899
- - - - - - - - - - 252 1145
- - - - - - - - - - 2.68 1444
. - - - - - - - - - 278 1394
- - - - - - - - - - 302 1498
- - - - - - - - - - 4.33 2390
- - - - - - - - - - - 525 29.88
- - - - - - - - - - 6.63 38.84
- - - - - - - - - - 927 4494
- - - - - - - - - - 1020 54.28
- - - - - - - - - - 1144 6548
- - - - - - - - - - 7.56 7420
- - - - - - - - - - 11.98 8339
- - - - - - - - - - 9.90 9332
. . - - - - - - - - 14.04 103.67
- - - - - - - - - - 12.68 105.67
- N - - - - - - - - 11.35 105.56
. . - - - - - - - - 1029  100.19
- - - - - - - - - - 8.15 101.83
- - - - - - - - - - 8.50 10557
. - - - - - - - - - 740 11464
- - - - - - - - - 028 793 12349
- - - - - - - - - 038 954 13069
- - - - - - - - - 071 1026 134.14
- - - - - - - 0.12 - 075 831 137.05
0.73 0.54 - - 0.80 0.93 - 0.12 - 0.95 099 137.65
0.8l 0.55 - - 0.86 0.83 0.35 0.13 009 143 0.68 13831
1,02 0.69 - - 087 0.73 037 0.14. 0.10 239 254 14099
1.06 1.08 - 0.89 0.86 077 0.39 0.14 - 3.87 0.62 141.80
1.08 045 I.15 1.60 086 0.81 043 0.15 0.14 4.63 1.77 144.92
1.13 043 141 1.95 092 0.87 046 0.16 0.12 6.48 285 147.65

1 tonne crude oil = 7.33 barrels. Because a different source was used, total production figures for 1950-1985 differ slightly from the figures
in Table 1I-1, Primary Production.

Source: Yearbook of China's Economy, various years; China National Offshore Oil Corporation; China Energy Statistical Yearbook, various
years; China, Energy Annual Review, 1994; China National Petroleum Corporation.

Chapter II, Energy Production China Energy Databook II-51

:
-
ST

2 taeda




Figure II-10. Crude Oil Production Growth Rates,

Shengli, Daqing, and Total
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Figure II-12. Crude Oil Production by Field
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Table II-14. Selected Technical Indicators of Crude Oil Production, 1970-1992

Oilfield Oilfield Crude Oilfield Electricity
Self-Use* Crudelosses Total Production Use &Loss Consumption
Year (%) (%) (%) (M¢t) (Mt) (kWhltonne)
1970 1.34% 1.89% 323% 29.88 097 -
1971 1.01% 2.12% 3.13% 38.84 122 -
1972 1.22% 2.90% 4.12% 4494 1.85 3270
1973 1.34% 2.55% 3.89% 54.28 211 24.60
1974 1.22% 2.64% 3.86% 65.48 253 24.70
1975 1.25% 2.93% 4.18% 74.20 3.10 25.73
1976 1.68% 2.58% 426% 83.39 3.55 28.80
1977 1.56% 2.65% 421% 9332 393 3255
1978 1.74% 2.37% 4.11% 103.67 426 35.01
1979 1.84% 2.49% 4.33% 105.67 458 40.82
1980 1.64% 227% 391% 105.56 4.13 38.84
1981 1.54% 2.30% 3.84% 100.19 3.85 39.82
1982 1.50% 229% 3.79% 101.83 386 4296
1983 1.50% 2.30% 3.80% 105.57 40! 45.08
1984 1.46% 2.03% 3.49% 114.64 4.00 47.24
1985 1.52% 1.65% 3.17% 123.49 391 51.58
1986 1.55% 1.57% 3.12% 130.69 4,08 53.39
1987 1.64% 1.55% 3.19% 134.14 428 64.50
1988 1.70% 1.90% 3.60% 137.05 493 7327
1989 1.82% 1.76% 3.58% 137.65 493 78.75
1990 201% 1.80% 3.81% 138.31 5.27 8797
1991 2.10% 1.80% 3.90% 140.99 5.50 102.62
1992 215% 1.80% 3.95% 141.80 5.60 107.05

Sometimes referred to as “autoconsumption.”
Electricity consumed per tonne of crude oil produced; does not include refinery consumption.

Source: China Statistical Yearbook, various years; Yearbook of China's Industrial Economy, various years.
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Figure II-13. Petroleum Refinery Output
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Table II-16. Natural Gas Production by Source, 1949-1994

Natural Gas Productlon Natural Gas

(billion cubic meters) from NG

Natural Gas Associated Fields as

Year Total Fields * Gas { % of Total
1949 0.007 0.006 0.001 86%
1950 0.007 0.006 0.001 86%
1951 0.003 0.002 0.001 67%
1952 0.008 0.006 0.002 75%
1953 0011 0.008 0.003 73%
1954 0.015 0011 . 0.004 73%
1955 0017 0012 0.005 O 71%
1956 0.026 - : 0.021 0.005 - - 8l%
1957 0.070 0.063 0.007 90%
1958 0.110 0.085 0.025 77%
1959 0.290 0.252 0.038 87%
1960 1.040 1.015 0025 - 98%
1961 1.470 1.438 0.032 98%
1962 1.210 1.152 0.058 95%
1963 1.020 0944 0.076 93%
1964 1.060 0913 0.147 86%
1965 1.100 . 0.898 0.202 82%
1966 1.340 1.034 0.306 77%
1967 1.460 1.159 0.301 79%
1968 1.400 1.055 0345 75%
1969 1.960 1.396 0.564 71%
1970 2.870 2.028 0.842 71%
1971 3.740 2.594 1.146 69%
1972 4.840 2977 1.863 62%
1973 5980 3446 2.534 58%
1974 7.530 3975 3.555 53%
1975 8.850 4767 4,083 54%
1976 10.100 5.558 4542 55%
1977 12.120 6.746 5374 56%
1978 13.730 ’ 7770 5.960 57%
1979 14510 7.980 6.530 55%
1980 14.270 7.050 7.220 49%
1981 12.740 6.370 6.370 509%
1982 11.930 5.250 6.680 44%
1983 12210 5.380 6.830 44%
1984 12430 5480 6950 44%
1985 12.930 5.640 7.290 44%
1986 13.760 5.890 7.870 43%
1987 13.894 5.904 7.990 42%
1988 14.264 6.097 8.167 43%
1989 15.049 7.930 7.119 53%
1990 15.298 6.655 8.643 44%
1991 16073 - 6480 9.593 40%
1992 15.788 - - -
1993 16.765 - - -
1994 16972 7.067 9.906 42%

*  Virtually all of this is from natural gas fields in Sichuan

+  Most other natural gas production comes from six large oil fields. In 1991 the Daqmg, Shengli, Liaohe, Zhongyuan, Xinjiang, and Dagang
oilfields produced 2.32, 1.31, 1.75, 1.20, 0.83, and 0.40 billion cubic meters respectively, a total of 7.81 billion cubic meters, or four fifths
of associated gas production.

Source: China Energy Statistical Yearbook, various years; China Statistical Yearbook, various years; Zhongguo Nengyuan [China Energy],
1995, no.2; China National Petroleum Corporation.
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Figure II-14. Natural Gas Production
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*For 1989 and 1990 only aggregate data were available, so production breakdown was estimated using 1988 production shares.
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Table II-17. Gross Electricity Generation, 1949-1994

Total Hydroelectric

Growth Rate Growth Rate Percentage

Generation (% over pre- Generation (% over pre- Share

Year (TWh) vious year) (TWh) vious year) of Total
1949 43 - 0.7 - 16.3%
1950 46 7.0% 08 14.3% 17.4%
1951 57 239% 09 12.5% 15.8%
1952 73 - 28.1% 13 44.4% 17.8%
1953 92 26.0% 1.5 154% 163%
1954 11.0 19.6% 22 46.7% 20.0%
1955 123 11.8% 24 9.1% 19.5%
1956 166 35.0% 35 45.8% 21.1%
1957 193 16.3% 48 37.1% 24.9%
1958 275 425% 4.1 -14.6% 14.9%
1959 423 53.8% 44 7.3% 104%
1960 594 40.4% 74 682% 12.5%
1961 480 -19.2% 74 0.0% 15.4%
1962 458 4.6% 9.0 21.6% 19.7%
1963 490 7.0% 87 -33% 17.8%
1964 560 14.3% 106 21.8% 18.9%
1965 67.6 207% 104 -1.9% 15.4%
1966 825 22.0% 126 21.2% 15.3%
1967 774 - -62% 13.1 4.0% 16.9%
1968 716 -7.5% L5 -12.2% 16.1%
1969 940 31.3% 160 39.1% 17.0%
1970 1159 23.3% 205 28.1% 17.7%
1971 1384 - 19.4% 25.1 224% 18.1%
1972 1524 10.1% 288 14.7% 18.9%
1973 166.8 9.4% 389 35.1% 23.3%
1974 168.8 1.2% 414 64% 24.5%
1975 195.8 16.0% 476 15.0% 24.3%
1976 203.1 37% 45.6 -4.2% 225%
1977 2234 10.0% 476 4.4% 21.3%
1978 256.6 14.9% 44.6 -6.3% 174%
1979 2820 9.9% 50.1 12.3% 17.8%
1980 3006 - 6.6% 582 16.2% 194%
1981 309.3 29% 65.5 12.5% 212%
1982 3277 5.9% 744 13.6% 22.7%
1983 3514 7.2% 864 16.1% 24.6%
1984 3770 7.3% 86.8 0.5% 23.0%
1985 4107 8.9% 924 6.5% 225%
1986 449.6 9.5% 945 23% 21.0%
1987 4973 10.6% 1000 5.8% 20.1%
1988 5452 9.6% 1092 9.2% 20.0%
- 1989 5848 7.3% 1183 8.3% 20.2%
1990 6212 6.2% 1267 7.1% 204%
1991 6775 9.1% 1247 -1.6% 18:4%
1992 7539 11.3% 1307 4.8% 17.3%
1993 839.5 11.4% 151.8 16.1% 18.1%
1994 909.0 8.3% (704 12.2% 18.7%

N.B.: The figures for total and fossil gross generation for 1988 and 1989 are each 0.1 TWh higher than in previous versions of the Databood

because they were revised to conform with State Statistical Bureau data rather than former Ministry of Energy data.

Source: Energy in China, various years; China Statistical Yearbook, various years; China Energy Annual Review, 1994; China Energy

Research Society, 1994; State Statistical Bureau.
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Table 1I-17. Gross Electricity Generation, 1949-1994 (continued)

Fossil Fuel Nuclear
Growth Rate Percentage Growth Rate Percentage
Generation (% over pre- Share Generation (% over pre- Share
Year (TWh) vious year) of Total (TWh) vious year) of Total
1949 36 - 83.7% - - -
1950 38 5.6% 82.6% - - -
1951 48 26.3% 84.2% - - -
1952 6.0 25.0% 82.2% - - -
1953 77 28.3% 83.7% - - -
1954 838 14.3% 80.0% - - -
1955 9.9 12.5% 80.5% - - -
1956 13.1 32.3% 789% - - -
1957 145 107% 75.1% - - -
1958 234 61.4% 85.1% - - -
1959 379 62.0% 89.6% - - -
1960 520 37.2% 87.5% - - -
1962 1952 40.6% -21.9% - - -
1962 368 -9.4% 80.3% - - - -
1963 40.3 9.5% 82.2% - - -
1964 454 12.7% 81.1% - - -
1965 572 26.0% 84.6% - ‘ - -
1966 69.9 222% 84.7% - - -
1967 64.3 -8.0% 83.1% - - -
1968 60.1 -6.5% 83.9% - - -
1969 780 29.8% 83.0% - - -
1970 95.4 22.3% 82.3% - - -
1971 1133 18.8% 81.9% - . - -
1972 123.6 9.1% 81.1% - - -
1973 1279 35% 767% - - -
1974 1274 -04% 75.5% - - -
1975 148.2 16.3% ’ 757% - - -
1976 157.5 6.3% 775% - - -
1977 175.8 11.6% 78.7% - - -
1978 2120 20.6% ‘ 82.6% - - -
1979 . 231.9 94% 82.2% - - -
1980 2424 4.5% 80.6% - - -
1981 2438 0.6% 78.8% - - -
1982 . 2533 39% 77.3% - - -
1983 265.0 4.6% 754% ’ - - -
1984 290.2 9.5% 770% - - -
1985 3183 9.7% 77.5% - - -
1986 355.1 11.6% 79.0% - - -
1987 3973 11.9% 79.9% - - -
1988 4360 9.7% 80.0% - - -
1989 466.5 7.0% 79.8% - - -
1990 4945 6.0% 79.6% - - -
1991 55238 11.8% 81.6% - - -
1992 6232 12.7% 82.7% - - -
1993 686.1 10.1% 81.7% 1.6 - 0.2%
1994 724.8 5.6% 79.7% 139 769% 1.5%

N.B.: The figures for total and fossil gross generation for 1988 and 1989 are each 0.1 TWh higher than in previous versions of the Databood because
they were revised to conform with State Statistical Bureau data rather than former Ministry of Energy data.

Source Energy in China, various years; China Statistical Yearbook, various years; China Energy Annual Review, 1994; China Energy Research
Society, 1994; State Statistical Bureau.
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Figure II-15. Electricity Generation
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Table II-18. Electricity Generation and Consumption, * 1980-1993 (TWh)

Power Total
Gross Sector Net Net T&D End
Year Generation Consumption}  Generation Imports Losses || Use
1980 3006 19.4 2812 0.00 25.1 256.1
1981 309.3 19.8 289.5 0.30 260 2638
1982 3277 207 307.0 033 265 280.8
1983 3514 21.8 3296 043 28.1 3019
1984 3770 237 3533 080 29.3 3249
1985 410.7 264 3843 1.07 314 3540
1986 4495 294 420.1 117 342 387.0
1987 4973 33.1 4642 1.25 394 426.1
1988 5452 365 508.7 147 416 468.6
1989 584.7 39.8 5449 1.72 437 5029
1990 621.3 429 5784 1.84 46.6 5336
1991 677.6 470 630.6 285 514 582.0
1992 7539 528 701.1 472 58.1 6477
1993 8395 584 781.4 4.39 66.5 7145

*  Figures in italics are estimates.

¥ Power sector consumption, which is composed

Consumption)

of in-plant consumption and other power sector use (see Table IV-14, Power Sector Electricity

{ Transmission and distribution losses; includes only losses from grids that have >500 kW of installed generation capacity and does not include
losses from end user grids (mainly industry). Inclusion of lineloss from end user distribution lines would approximately double line loss figures
(MOE, 1991). A 1988 Ministry of Energy survey of line losses found losses from main transmission lines (2220 kV) to be 2-4%, 3-6% from urban
networks (<110 kV), 7-10% from rural grids (<10 kV), and 3-6% from industrial end user grids. The approximate share of total line losses was
found to be: main transmission lines, 24%, urban and rural grids, 26%, heavy industry user grids, 25%, light industry user grids, 8%, rural
industry user grids, 5%, rural household and other distribution grids, 12%. Totals are slightly different than in Table IV-33, End Use Electricity
Consumption by Sector, due to different methods of calculation. Whereas the totals in Table IV-33 are derived by subtracting power sector use
and transmission and distribution losses from gross generation, the totals in this table are the sum of reported sectoral end use minus power sec-

tor consumption.

Source: China Energy Statistical Yearbook, various years; Energy in China, various years; National Rural Energy Planning, 1990; Joint Survey Group,

MOE, 1991; China Energy Annual Review, 1994.
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Table II-19. Electricity Generation Capacity and Growth Rates, 1949-1994

1. Capacity (GW)
Year Hydro Fossil Nuclear Total
1949 0.16 1.69 - 1.85
1950 0.17 170 - 1.87
1951 018 170 - 1.88
1952 0.19 177 - 196
1953 033 202 - 235
1954 041 219 - 1260
1955 050 250 - 3.00
1956 0.90 293 - 383
1957 1.02 36l - 4.63
1958 122 507 - 629
1959 1.62 792 - 9.54
1960 194 9.98 - 1192
1961 233 1053 - 12.86
1962 238 10.66 - 1304
1963 243 1090 - 1333
1964 268 11.38 - 14.06
1965 3.02 12,06 - 15.08
1966 364 1338 - 17.02
1967 3.84 14.15 - 1799
1968 439 1477 - 19.16
1969 5.05 1599 - 2104
1970 623 754 - 2377
1971 7.80 1848 - 2628
1972 870 20.80 - 2950
1973 10.30 2362 - 3392
1974 11.82 2629 - 3811
1975 1343 2998 - 4341
1976 14.65 3250 - 47.15
1977 1576 35.69 - 5145
1978 17.28 39.84 - 57.12
1979 19.11 4391 - 63.02
1980 - 2032 45.55 - 65.87
1981 21.93 4720 - 69.13
1982 2296 4940 - 7236
1983 24.16 5228 - 7644
1984 25.60 5452 - 80.12
1985 2642 60.63 - 8705
1986 27.54 6628 - 9382
1987 30.i9 7270 - 102,90
1988 3270 8280 - 11550
1989 34.58 9206 - 12664
1990 36.05 101.84 - 137.89
1991 37.88 11359 - 15147
1992 40.68 125.85 - 16653
1993 44.59 137.12 120 18291
1994 - - 2.10 199.00

Source: Energy in China, various years; China Statistical Yearbook, various years; China Energy Research Society, 1994; Ministry of Electric
Power Industry.
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Table II-19. Electricity Generation Capacity and Growth Rates, 1949-1994 (continued)

2. Growth Over Previous Year
Year Hydro Fossil Nuclear Total
1949 - - - -
1950 6.3% 0.6% - 1.19%
1951 5.9% 0.0% - 0.5%
1952 5.6% 4.1% - 4.3%
1953 73.7% 14.1% - 19.9%
1954 24.2% 8.4% - 10.6%
1955 22.0% 14.2% - 154%
1956 80.0% 172% - 27.7%
1957 13.3% 23.2% - 209%
1958 19.6% 40.4% - 35.9%
1959 32.8% 56.2% - 51.7%
1960 19.8% 26.0% - 24.9%
1961 20.1% 5.5% - 79%
1962 2.1% 1.2% - 1.4%
1963 2.1% 2.3% - 22%
1964 10.3% 4.4% - 5.5%
1965 127% 6.0% - 7.3%
1966 20.5% 10.9% - 12.9%
1967 5.5% 5.8% - 5.7%
1968 14.3% 44% - 6.5%
1969 15.0% 8.3% - 9.8%
1970 234% 9.7% - 13.0%-
, 1971 25.2% 5.4% - 10.6%
1972 11.5% 12.6% - 123%
1973 18.4% 13.6% - 15.0%
1974 14.8% 11.3% - 12.4%
1975 13.6% 14.0% - 13.9%
1976 9.1% 84% - 8.6%
1977 7.6% 9.8% - 9.1%
1978 9.6% 11.6% - 11.0%
1979 10.6% 10.2% - 10.3%
1980 6.3% 37% - 4.5%
1981 79% 3.6% - 4.9%
1982 4.7% 4.7% - 4.7%
1983 52% 5.8% - 5.6%
1984 6.0% 4.3% - 4.8%
1985 32% 11.2% - 8.6%
1986 4.2% 9.3% - 7.8%
1987 9.6% 9.7% - 9.7%
1988 8.3% 13.9% - 12.2%
1989 5.8% 112% - - 9.6%
1990 4.2% 10.6% - 8.9%
1991 5.1% 11.5% - 9.9%
1992 7.4% 10.8% - 9.9%
1993 9.6% 9.0% - 9.8%
1994 - - 75.0% 8.8%

Source: Energy in China, various years; China Statistical Yearbook, various years; China Energy Research Society, 1994; Ministry of Electric Power

Industry.
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Table II-19. Electricity Generation Capacity and Growth Rates, 1949-1994 (continued)

3. Shares of Total

Year Hydro Fossil Nuclear
1949 8.6% 91.4% -
1950 9.1% 90.9% -
1951 9.6% 90.4% -
1952 9.7% 90.3% -
1953 14.0% 86.0% -
1954 15.8% 84.2% -
1955 16.7% 83.3% -
1956 235% 76.5% -
1957 22.0% 78.0% -
1958 194% 80.6% -
1959 17.0% 83.0% -
1960 163% - 837% -
1961 18.1% 81.9% -
1962 18.3% 817% -
1963 182% 81.8% -
1964 19.1% 80.9% -
1965 20.0% 80.0% -
1966 21.4% 78.6% -
1967 213% 787% -
1968 229% 77.1% -
1969 24.0% 76.0% -
1970 262% 73.8% -
1971 297% 70.3% -
1972 29.5% 705% -
1973 304% 69.6% -
1974 31.0% 69.0% -
1975 30.9% 69.1% -
1976 31.1% 68.9% -
1977 30.6% 69.4% -
1978 30.3% 69.7% -
1979 30.3% 69.7% -
1980 - 30.8% 69.2% -
1981 317% 68.3% -
1982 31.7% 68.3% -
1983 31.6% 684% -
1984 32.0% 68.0% -
1985 3049% 69.6% -
1986 294% 70.6% -
1987 29.3% 707% -
1988 28.3% 71.7% -
1989 27.3% 727% -
1990 26.1% 739% -
1991 25.0% 75.0% -
1992 24.4% 75.6% -
1993 24.4% 75.0% 0.7%
1994 - - 1.1%

Source: Energy in China, various years; China Statistical Yearbook, various years; China Energy Research Society, 1994; Ministry of Electric Power

Industry.
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Figure II-16. Electricity Generation Capacity
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Table II-20. Installed Thermal Generation Capacity, by Type of Turbine, * 1974-1993

High - Low Efficiency Units | of total:
Efficiency Med. Temp./ Low Temp./ Gas Cogeneration
Units } Med. Press. Low Press. Subtotal Turbines Diesel ¥ Total §
Year  (GW) W) W) @W)  ©GW)  ©W) W) ©W
1974 1297 - - - 0.19 - 2323 333
1975 15.84 - - - 021 . - 2647 353
1976 17.89 - - - 021 - 2872 357
1977 2022 - - - 0.28 - 3142 373
1978 23.83 - - - 028 - 35.36 399
1979 2694 1147 1147 0.29 - 38.70 4.15
1980 2848 1145 0.27 1172 0.30 - 4050 443
1981 29.62 11.60 026 11.86 030 - 41.78 454
1982 3141 11.74 026 1200 030 - 4371 4.68
1983 34.49 11.88 022 12.10 029 - 46.88 491
1984 3675 1192 022 12.14 027 - 49.16 5.14
1985 41.99 12.16 021 1237 047 - 54.83 535
1986 4641 12.65 021 12.86 052 021 60.00 592
1987 51.64 13.13 02l 1334 062 0.2l 65.81 623
1988 5941 1338 023 1361 091 028 7421 759
1989 66.56 1491 022 15.13 0.85 0.36 8291 8.3l
1990 7379 1578 022 16.00 " 125 053 91.57 9.99
1991 82.50 1673 027 17.00 149 091 101.90 12.12
1992 93.03 1791 028 18.19 176 137 11434 1340
1993 10322 19.16 029 1945 203 2.18 126.88 14.65

¥

§

Includes only thermal power generation units over 6 MW capacity.

“High-efficiency” units are those which are designed to operate under high temperature and pressure.

According to a 1988 source, large, domestically manufactured high-efficiency generating units consume 375-400 g of coal per kWh (43-46% gross
generation efficiency), large imported units consume about 335 g/KWh (51% efficiency), while low-efficiency units can consume 550 gkWh (31%
efficiency) (Wang, 1988).

Before 1985, total does not include diesel generators. Totals for 1974-1978 are greater than sums of categories for which there are figures. These
figures differ from those in Table II-19, which include units with less than 6 MW capacity. .

In 1985 the total installed cogeneration capacity was 6.5 GW (including units with capacities under 6 MW) and in 1987 the total was 6.68 GW.

Source:  China Energy Statistical Yearbook, various years; Wang, 1988; Electric Power Industry in China, 1990; Electric Power Industry in
China, various years; Energy Research Institute.
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Table II-21. National Average Capacity Factors for Electric Power Generation, *

1978-1994
Total Hydro
Installed Gross Installed Gross
Capacity Generation Capacity Capacity Generation Capacity

Year, (GW) (TWh) Factor GwW) (TWh) Factor
1978 57.12 256.6 051 17.28 4.6 029
1979 63.0! 2820 051 19.10 50.1 0.30
1980 65.87 300.6 052 2032 582 033
1981 69.00 309.3 051 2193 ' 65.5 034
1982 72.36 3277 0.52 . 2296 744 037
1983 ! 7644 3514 052 24.16 864 04|
1984 80.12 377.0 054 25.60 86.8 0.3%
1985 87.05 410.7 054 2641 924 040
1986 93.82 449.6 055 27.54 94.5 0.39
1987 102.90 497.3 055 30.19 1002 038
1988 115,50 545.1 054 3270 109.2 0.38
1989 126.64 584.7 0.53 34.58 1184 039
1990 137.89 621.2 051 36.05 1267 040
1991 151.47 6775 051 37.88 1247 038
1992 166.53 7539 052 40.68 130.7 037
1993 18291 815.9 051 4459 146.0 0.37
1994 199.00 909.0 0.52 - 1704 -

*  These figures represent an average for all generation capacity. Capacity factors (CF) for different units may vary substantially from these
values.

Source: China Energy Statistical Yearbook, various years; Energy in China, various years; Electric Power Industry in China, various years.
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Table 1I-21. National Average Capacity Factors for Electric Power Generation, *
1978-1994 (continued)

Fossil Nuclear
Installed Gross Installed Gross
Capacity Generation Capacity Capacity Generation Capacity

Year Gw) (TWh) Factor (GW) (TWh) Factor
1978 39.84 2120 06l - -
1979 4391 2319 0.60 - -
1980 4555 2424 06l - - -
1981 47.07 2438 0.59 - - -
1982 49.40 2533 - 058 - - -
1983 5228 265.0 0.58 - - -
1984 5452 2902 06l - - -
1985 60.64 3183 0.60 - - -
1986 6628 355.1 06l - - -
1987 7271 397.1 0.62 - - -
1988 82.80 4359 0.60 - - -
1989 9211 4663 0.58 - - -
1990 101.84 4945 0.55 - - -
1991 11359 552.8 056 - - -
1992 125.85 - - 6232 0.56 - - -
1993 137.12 666.8 0.55 1.2 1.6 0.15
1994 - 7240 - 2.1 139 076

* " These figures represent an average for all generation capacity. Capacity factors (CE) for different units may vary substantially from these '
values.

Source: China Energy Statistical Yearbook, various years; Energy in China, various years; Electric Power Industry in China, various years.
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Table 1I-22. Installed Capacity and Performance of Large Power Networks, 1991

‘ Implied

Installed Average Average Load

Capacity Utilization Capacity Factor
Network (MW) (hours) Factor (%)
North China 18,835.8 5532 0.63 902%
Northeast China 230125 4,763 0.54 85.5%
East China 237573 5243 0.60 90.1%
Central China 22,0035 4,905 . 056 90.8%
Northwest China 9:405.6 5,041 058 834%
Shandong Province 90640 5879 0.67 87.0%
Fujian Province 32380 4,253 049 82.6%
Sichuan Province 7,0059 4,874 056 85.0%
Guangdong Province 89369 5723 0.65 85.9%
Guangxi Province 1,7465 4513 0.52 84.4%
Yunnan Province 29355 4234 048 81.8%
Guizhou Province 2,1983 4,969 057 86.6%
Total/Average 132,139.8 5,126 0.59 -
National Total 151,473.0 - - -

Map II-8.China’s Regional Power Networks

Nortﬁeast
China

Xinjiang
Autonomous

Province
Northwest y
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Guizhou g angdong
. , rovince
Province  Guangxi O Hai
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Source: Electric Power Industry in China, 1992.
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Table II-23. Thermal Power Generation and Capacity by Plant Size, 1978-1993

Power Plants > 6 MW Power Plants < 6 MW
Gross Installed Gross Installed-
Generation Capacity Capacity Generation Capacity Capacity
Year (TWh) (GW) Factor (TWh) (GW) Factor
1978 - 35.36 - - 448 -
1979 22235 38.70 0.66 9.55 521 0.21
1980 234.29 4050 0.66 8.11 505 0.18
1981 236.76 41.78 0.65 7.04 542 0.15
1982 24690 4371 0.64 640 5.69 0.13
1983 258.88 46.88 0.63 6.12 5.40 0.13
1984 28396 49.16 0.66 6.25 536 0.13
1985 31020 54.83 0.65 8.10 5.80 0.16
1986 347.82 600l 0.66 727 627 0.13
1987 389.96 65.82 0.8 713 6.68 0.12
1988 427.28 73.02 0.67 8.6l 9.78 0.10
1989 457.50 85.11 061 870 695 0.14
1990 486.80 94.56 0.59 8.17 7.28 0.13
1991 544.52 105.97 0.59 8.13 7.62 0.12
1992 61232 117.82 0.59 1040 8.04 0.15
1993 - 122.69 - - 1532 -
Power Plants > 500 kW Power Plants < 500 kW
Gross Installed Gross Installed
Generation Capacity Capacity Generation Capacity Capacity
Year (TWh) (GW) Factor (TWh) (GW) Factor
1980 24106 4363 063 1.34 192 0.08
1981 242.12 4495 06l 1.69 225 009
1982 252.20 46.94 06l [.i0 260 0.05
1983 26401 50.69 059 0.99 1.59 0.07
1984 289.14 5234 063 1.06 2.i8 0.06
1985 31643 58.09 0.62 1.87 254 0.08
1986 352.18 6340 0.63 292 287 0.12
1987 394.70 69.57 0.65 240 314 0.09
1988 43237 78.69 063 353 4.11 0.10
1989 46297 87.52 0.60 3.33 4.54 0.08
1990 49192 97.08 0.58 305 4.76 0.07
. 1991 550.25 108.60 058 240 499 0.05
1992 619.05 120.52 0.59 3.68 533 0.08
1993 679.38 13291 058 643 5.10 0.14

Source: China Annual Energy Review, 1994; China Energy Statistical Yearbook, various years; China Statistical Yearbook, various years;
Electric Power Industry in China, various years; Energy Research Institute.
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Table 1I-24. Generation by Self-Producers, *

1980-1993
Gross Installed
Generation Capacity Capacity
Year (TWh) (GW) Factor
1980 1551 3.86 0.46
1981 15.05 4.17 041
1982 17.99 4.89 042
1983 20.53 5.55 042
1984 2353 5.96 045
1985 26.11 6.36 047
1986 31.69 7.62 047
1987 35.19 8.8l 046
1988 39.10 9.72 046
1989 44,03 10.50 048
1990 47.16 119 048
1991 50.33 1252 046
1992 59.96 1457 047
1993 - 15.50 -

* Thermal generation units operated by non-utility generators, for instance large factories.

Source: China Energy Statistical Yearbook, various years; Electric Power Industry in China, various years.
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Table II-25. Hydropower Generation and Capacity by Plant Size, 1980-1992

I. Hydropower Generation for plants with installed capacities 2500 kW and <500 kW.

Total *

Gross Power Plants 2500 kW Power Plants <500 kW

Hydro Gross Instailed Gross Installed

Generation Generation Capacity Capacity Generation Capacity  Capacity

Year (TWh) (TWh) (GW) Factor (TWh) (GW) Factor
1980 582 5395 16.87 036 425 345 0.14
1981 65.5 61.36 1841 0.38 4.14 352 0.13
1982 744 69.65 1945 041 475 351 0.15
1983 864 81.30 2067 045 5.10 349 0.17
1984 86.8 81.87 21.93 043 493 3.67 0.15
1985 924 86.71 2272 044 5.69 3.69 0.18
1986 94.5 89.13 2393 042 537 3.6l 0.17
1987 100.2 9374 2645 040 646 374 0.20
1988 109.2 10230 28.82 040 690 387 020
1989 1184 111.09 3042 042 731 4.17 020
1990 1264 11795 31.75 042 845 423 023
1991 1249 117.54 33.65 040 731 423 020
1992 1315 12351 36.69 038 796 422 022

2. Hydropower Plant Capacity and Generation by Size, 1983
Shares of:
Plant Installed Gross Installed Annual
Size Capacity Generation  Capacity Capacity Generation
(Mw) Number (GW) (TWh) Factor (percent) (percent)
Total 4,546 3365 117.54 040 100% 100%
>250 25 1593 60.84 044 47% 52%
25-250 95 762 25.63 038 23% 22%
<25 4426 10.10 31.07 035 30% 26%
of which:
12-25 MW 125 1.84 6.14 038 5% 5%
05-12 MW 4,095 753 248l 038 22% "21%

* The totals in Table 1I-23.2 and 1I-23.3 are different probably because many small hydropower stations were taken out of service in the
early 1980s (e.g., due to poor maintenance or silting of reservoirs). The figures also come from different sources, which may be the
cause of the discrepancy. ’

Source: China Energy Statistical Yearbook, various years; Wang, 1988; Energy in China, various years; Electric Power Industry in China,
various years; Water Resources Development in China, various years; Energy Research Institute.
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Table 1I-25. Hydropower Generation and Capacity by Plant Size, 1980-1992 (continued)

3. Small Hydropower Generation & Installed Capacity, 1987

1987 1993
Installed Capacity, Number Total Installed Total Installed
Individual Station of Capacity Output Capacity Output
kw) Stations (GW) (TWh) (GW) (TWh)

500 - 25,000 4,567 7.355 2240 - -
100 - 500 13417 2490 436 - -
100 45,265 1.155 204 - -
Total 63,249 . 11.000° 28.80 15.050 47.00

Source: China Energy Statistical Yearbook, various years; Wang, Energy in China, 1988; Energy in China, various years; Electric Power
Industry in China, various years; Water Resources Development in China, various years; Energy Research Institute.
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1

Source:

Table II-26. Principal Thermal Power Plants >600.MW, 1991

Plant Capacity (MW)
Name of Location Existing in
Power Plant  (Province) Design 12/31/91 Configuration * Fuel
Jianbi Jiangsu 1,625 1,625 3x100, 4x300 coal
Harbin No.3 Heilongjiang 1,600 400 2x200, 2x600 coal
Douhe Hebei 1,550 1,550 2x125, 4x200, 2x250 coal
Qinghe Liaoning 1,300 1,300 5x100, 4200 coal, oil
Shentou Shanxi 1,300 1,300 6x200 coal
Xuzhou Jiangsu 1,300 1,300 4x125, 4x200 coal
Xingtai Hebei - 1,290 1,290 6x200 coal
Jiaozuo Henan 1,224 1,024 6x200 coal
Beilungang Zhejiang 1,200 . 1 2x600 coal
Changshu Jiangsu 1,200 1 4x300 coal
Datong No.2 Shanxi 1,200 1,200 6x200 coal
Fularji No. 2 Heilongjiang 1,200 1,200 6x200 coal
Hanchuan Hubei 1,200 600 4x300 coal
Hualu Shandong 1,200 600 43300 coal
Jinzhou Liaoning 1,200 1,200 6x200 coal
Pingwei Anhui 1,200 600 2x600 -coal
Shajiao A Guangdong 1,200 400 3x200, 2x300 coal
Shalingzi Hebei 1,200 300 45300 coal
Shidongkou Shanghai 1,200 1,200 4x300 coal
Shidongkou No 2 Shanghai 1,200 + 2x600 coal
Tieling Liaoning 1,200 1 4300 coal
Tongliao Inner Mongolia 1,200 800 4200 coal
Weihe Shaanxi 1,200 300 4x300 coal
Xibaipo Hebei 1,200 + 4x300 coal
Yaomeng Henan 1,200 1,200 4x300 coal
Zhouxian Shandong 1,200 1,200 4x300 coal
Huangpu Guangdong 1,100 1,100 4x125, 2x300 caal, oil
Wangting Jiangsu 1,100 1,100 3x300 coal, ol
Liaoning Liaoning 1,050 1,050 13x50, 2x200 coal, oil
Qinling Shaanxi 1,050 1,050 2x125, 4x200 coal
Zhenhai Zhejiang 1,050 1,050 2x125, 4x200 coal, oil
Zhangze Shanxi 1,040 1,040 2x100, 4x210 coal
Shentou No.2 Shanxi 1,000 1 2x500 coal
Huaibei Anhui 950 750 2x125, 3x200 coal
Waujing Shanghai 950 750 I1x100, [x[25, 2x300 coal
Huangtai Shandong 925 925 2x100, 2x300 coal
Yuanbaoshan  Inner Mongolia 900 900 1300, 1x600 coal
Jilin Jilin 850 650 2x100,-2200 coal, oil
Matou Hebei 850 850 2x100, 3x200 coal
Junliancheng Tianjin 840 640 3x200 coal, oil

In some cases reported configurations do not match plan capacities because units under 100 MW are not reported, except for Liaoning

Power Plant.
No units commissioned.
Cogeneration plant.

Electric Power Industry in China, 1992.
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Table 1I-26. Principal

Thermal Power Plants >600 MW, 1991

(continued)
Plant Capacity (MW)
Name of Location Existing in

Power Plant (Province) Design 12/31/91 Configuration *  Fuel
Mudanjiang Heilongjiang 820 820 4x100, 2x210 coal
Shuangyashan Heilongjiang 820 610 2x200, 2210 coal
Minhang Shanghai 818 818 2x1 10, 4x125 coal
Jinagyuan Gansu 800 600 4200 coal
Taizhou Zhejiang 750 750 6x125 coal
Shiheng Shandong 735 735 2x300 coal
Baoshan Shanghai 700 700 2350 coal,
blast furmace gas

Dalian Liaoning 700 700 - coal
Fuzhou Fujian 700 700 2x350 coal
Ligang Jiangsu 700 i 2x350 coal
Luohuang Sichuan 700 700 3502 coal
Nantong Jiangsu 700 700 2x350 coal
Shajiac B Guangdong 700 700 2x350 coal
Shang'an Hebei 700 700 2x350 coal
Yueyang Hunan 700 700 2x350 coal
Chongqing Sichuan 696 696 2x200 coal
Changshan Jilin 693 693 2x200 coal
Qingshan Hubei 674 674 2x100, 1x200 coal, oil
Huangdao Shandong 670 670 2x125,2x210 coal
Jiangyou Sichuan 660 660 2x330 coal
Qingzhen Guizhou 658 658 2200 coal
Jivjiang Jiangxi 650 450 2x125, 2200 coal
Dagang No. | Tianjin 640 640 2320 ail
Dagang No. 2 Tianjin 640 640 2x321 coal
Shiliquan Shandong 625 625 5x125 coal
Shaoguan Guangdong 624 624 2x200 coal
Daba Ningxia 600 300 2300 coal
Dagqing Heilongjiang 600 200 3x200 coal
Fengzhen Inner Mongolia 600 400 3x200 coal
Gaojing Beijing 600 600 6x100 coal
Huainan Anhui 600 600 2x120, 2x125 coal
Jingmen Hubei 600 600 2x100, 2x200 coal
Jinzhushan Hunan 600 600 4x125 coal
Longkou Shandong 600 600 2x100, 2x200 coal
Luohe Anhui 600 600 23300 coal
Nanjing Jiangsu 600 1 2300 coal
Shenzhen Guangdong 600 1 2x300 coal
Shijingshant[ Beijing 600 600 3x200 coal
Weifang Shandong 600 T 2300 coal
Xindian Shandong 600 600 2x100, 2x200 oil
Yangluo Hubei 600 t 2x300 coal
Zhujiang Guangdong 600 T 2x300 coal

axieiaefa.

*  Insome cases reported configurations do not match plan capacities because units under 100 MW are not reported, except for Liaoning Power
Plant.

1 No units commissioned.

Y Cogeneration plant.

Source: Electric Power Industry in China, 1992.
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Table II-27. Capacity Factors for Principal Hydropower Plants 2250 MW, 1991

Installed

Capacity Annual
Name of Location ' 12/21/91 Generation
Power Plant Province River Commissioned MW (TWh)
Ertan Sichuan Yalongjiang * 3,300 17.00
Gezhouba Hubei Changjiang (Yangtze R) 1981-1989 2715 14.10
Lijiaxia + Qinghai Huanghe (Yellow R) * 2,000 590
Baishan Jilin Songhuajiang 1983-1991 1,500 204
Shuikou Fujian Minjiang * 1,400 495
Longyangxia Qinghai Huanghe (Yellow R) 1987-1989 1,280 598
Liujiaxia Gansu Huanghe (Yellow R) 1969-1974 1,225 5.58
Geheyan Hubei Qingjiang * 1,200 304
Guangzhou Pumped
Storage Guangdong Liuxihe tributary * 1,200 2.83 gen/
Tiansheng- -
qiao | Guizhou, Guangxi Nanpanjiang * 1,200 5.38
Wugiangxi Hunan Yuanshui * 1,200 537
Yantan Guangxi Hongshuihe * 1,100 537
Ankang Shaanxi Hanjiang 1990 1,000 2.86
Manwan - Yunnan Lancangjiang * 1,000 548
Danjiangkou Hubei ' Hanjiang 1968-1974 900 383
Tiansheng- )
qiao Il Guizhou, Guangxi Nanpanjiang * 880/1,320 492/8.20
Lubuge Yunnan, Guizhou Huangnihe 1989-1991 750 275
Gongzui Sichuan : Daduhe 1972-1978 700 4.12
Xin'anjiang Zhejiang Xin'anjiang 1960-1965 662.5 1.86
Baozhusi Sichuan Bailongjiang * - 640 228
Fengman Jilin Songhuajiang 1943-1959 639 1.96
Shuifengt Liaoning Yalujinag 1941-1958 630 393
Wiujiangdu Guizhou Woujiang 1979-1983 630 334
Tongjiezi Sichuan Daduhe * 600 321
Dongfeng Guizhou Woujiang * 510 242
Dongjiang Hunan Laishui 1987-1989 500 1.32
Wan'an Jiangxi Ganjiang 1990 500 1.05
Zhaxi Hunan , - Zishui 1962-1964 4475 : 220
Dzhua | Guangxi Hongshuihe 1983-1985 400 205
Fengtan Hunan Youshui 1978-1980 400 204
Yunfeng} Jilin Yalujiang 1965-1984 400 1.75
Yan'guoxia Gansu Huanghe (Yellow R)) 1961-1990 396 2.15
Lachushaot Jilin Yalujiang 1986- 390 1.20
Panjiakouf] Hebei " Luanhe 1981- 390 0.56
Bikou Gansu Bailongjiang 1976-1977 300 146
Jinshuitan Zhejiang Quijiang 1987-1989 300 049
Shaxikou Fujian Shaxi 1987-1990 300 096
Fuchunjiang Zhejiang Qiantangjaing 1968-1977 2972 093
Xinfengjiang Guangdong Xinfengjiang 1960-1969 2925 117
Qingtongxia Ningxia Huanghe (Yellow R) 1967-1978 272 1.04
Sanmenxia Henan Huanghe (Yellow R) 1973-1975 250 1.31

* Under construction. .

1 The output of hydropower plants on the Yalu River are shared equally by China and North Korea. Their entire capacity and output
are included here in calculating the average capacity factor.

¢ Includes 150 MW conventional and 240 MW pumped storage capacity.

Source: Electric Power Industry in China, 1992.
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Table I1-28. Coverage of Rural Electric Grids, *

Selected Years
Northeast North Northwest East South-Central* Southwest National Average
Percent of Townships with Electricity
1979 98% 88% 70% 90% 93% 83% 87%
1983 98% 94% 77% 95% 91% 85% 90%
1984 99% 94% 77% 95% 90% 86% 90%
1990 - - - - - - 96%
Percent of Villages with Electricity
1979 95% 78% 48% 61% 64% 47% 63%
1983 97% 87% 56% 77% 71% 59% 73%
1984 96% 86% 60% 78% 74% 69% 75%
1990 - - - - - - 88%
1993 - - - - - - 92%
Percent of Rural Households with Electricity
1991 - - - - - - 80%
1993 - - - - - - 87%

*  The decrease in coverage in some areas may reflect a change in organizational structure in rural areas, e.g., some townships were reclassified
as municipalities.

Source: Wang,1988; Jingj! Ribao [Economic Daily], 5 August 1991; Electric Power Industry in China, 1992; Redian Jishu [Cogeneration
Technology], 1994, no. 1.
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Table II-29. Railway and Pipeline Transportation of Coal and Oil,

*

Selected Years
Subtotal: Total Energy Qil and
Energy Railway Products as Gas
Coal Coke Qil Products Freight % of Total Pipelines
Year (Gt-km)  (Gt-km) (Gt-km) (Gt-km) (Gt-km) Freight (Gt-km)
1965 7929 317 17.16 1 99.62 269.64 369% -
1970 95.00 407 3502 134.09 349.14 38.4% -
1975 11020 495 4124 156.39 424.61 36.8% 262
1978 148.13 6.62 35.64 190.39 533.35 357% 430
1979 164.68 7.28 33.07 205.03 558.87 36.7% 47.6
1980 176.67 6.87 3007 2136l 570.73 374% 49.1
1981 183.17 692 28.68 21877 570.13 384% 49.9
1982 199.76 649 2885 235.10 610.90 385% 50.1
1983 213.15 730 29.96 25041 66345 37.7% 534
1984 23355 7.68 3126 27249 72348 37.7% 572
1985 259.59 9.59 3407 30325 8ll.16 374% 60.3
1986 27700 1038 3753 32491 87501 37.1% 61.2
1987 285.74 1261 39.69 33804 945.57 35.7% 625
1988 299.51 1536 39.12 35399 986.02 35.9% 65.0
1989 316.18 17.28 3999 37345 1,037.30 36.0% 629
1990 34464 1946 4200 406.10 1,060.12 38.3% 627
1991 34142 18.06 43.77 403.25 1,094.81 36.8% 62.1
1992 35771 1940 46.18 42329 1,154.85 36.7% 61.7
1993 35886 ° 24.65 4990 43341 1,192.34 36.3% 608

*

Source: Statistical Yearbook of China, various years; China Transportation Yearbook various years.

In terms of tonnage handled, coal, coke, and oil accounted for 41.7%, 2%, and 4.5%, for a total of 48% in 1993.

Figure II-17 Railway Transport of Energy Products
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Table II-32. National Renewable Energy Production Capacities, End of 1992

Agricuttural household biogas digesters (6-10 m?)

Large-scale biogas digesters
Biomass gasifiers

Geothermal power stations
Directly used geothermal heat

Tidal power stations

Small-scale hydropower stations

. Technology , Total Capacity
Solar water heaters 2 million m?
Solar heated houses 500 thousand m?
Greenhouses (plastic sheeting covered) 400 thousand ha
Solar dryers I3 thousand m?
Solar cookers 120 thousand units
Photovoltaic cells (operational) 1.8 MWe
Small-scale wind generators 120 thousand units
Wind farms (six farms) 5 MWe
Wind pumps 1,700 units

4.5 million units

300 thousand m3
300 units

25 MWe
89.5 Pliyr

8.5 MWe

1441 GW

Source: China Energy Development Report, 1994.
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Energy Industry Investment

of the priorities of Chinese energy policy and

planning. Capital in China is scarce and meted
out carefully, so for any sector to capture a large
share of investment clearly indicates its importance
to Chinese planners. The energy sector has been the
largest single civilian recipient of industrial capital
in China, accounting for nearly 20% of total invest-
ment in state-owned units in 1993 (Table III-1) and
12% of total investment in units of all types of own-
ership (state-, collective-, and individual-owned;
Table I1I-2).! This actually represents a steep decline
from the peak in 1990, when the respective per-
centages were 29% and 19%; much of the state's
resources have been directed to other mining and man-
ufacturing industries, and to other sectors, espe-
cially transportation, construction, and utilities (other
than electricity).?

In the early 1980s, oil and natural gas extrac-
tion and refining accounted for the largest share
(between 38% and 40% in 1981-1985) of total invest-
ment in the state-owned energy sector, with the elec-
tricity subsector taking the next largest and the coal
subsector the smallest share (Table III-3).3 In
response to a worsening electricity shortage causing
slack industrial capacity (a condition that persists to
this day), investment in electricity generation and dis-
tribution has taken an increasing share, from 32%
in the early 1980s to over 50% in 1993. Growth in
investment has been slowest in the coal subsector,
the backbone of China’s energy supply.

Chinese investment data are often difficult to
interpret because of inconsistencies in coverage,
inadequate coverage of rapidly expanding non-state
enterprises, inclusion of investments in “nonpro-
ductive” facilities like worker housing and services,
and the difference between reported and actual
investment. As described in the Technical Note at
the end of this section, there are some significant
problems with the information presented in this sec-
tion. Awareness of these shortcomings, however,
should make the data more useful in gauging past
and future trends in energy production and the

I nvestment is perhaps the most important indicator

importance of the energy industry in China’s econ-
omy.

CoaL

In the 1980s the central government adopted a
policy of relying on rural collective and private mines
to fill growing demand for coal, and they provided
most of the increase in production. State coal indus-
try investment consequently leveled off in the late
1980s (Table III-3). Underinvestment, partly due
to very low controlled coal prices, contributed to
coal shortages that began in the late 1980s and at the
time prevented many power plants and factories
from operating at full capacity. Since 1990 invest-
ment in state-owned coal mines has picked up again,
growing at an average annual rate of 11% (still much
slower than the 17% for the energy supply indus-
try as a whole). Most of the new funds have been
in the form of capital construction investments, i.e.,
opening up of new mines (Tables III-4). Asis the case
for other segments of the energy supply sector, the
ratio of nonproductive to productive investments
has declined overall since the mid-1980s (Table III-
5). At present stockpiles of coal are quite large,
rural coal mines are ubiquitous, and a basically free
market for coal exists, so that most customers are able
to purchase what they need (although rail transport
capacity remains in shortage).

Rural mines are generally very small and poor-
ly equipped, often requiring no more than a few
farmers with hand tools, rope, and baskets. Unit
investment in such mines is therefore much lower than
that for larger ones. In the late 1980s rural mines used
10 to 70 yuan of investment per annual ton of capac-
ity, whereas the large, mechanized state-run mines
needed 140 to 240 yuan per annual ton of capaci-
ty, and that relationship has probably changed lit-
tle since. The inclusion of investment data on rural
collective and private mines would certainly increase
the investment figures presented here to an uncer-
tain degree, but probably by no more than 20%.5

Investment in coal washing has been consistently
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overlooked, even though the many benefits—includ-
ing reduced burden on the overloaded transportation
system, increased end-use efficiency, and reduced emis-
sions—are well known. Coal products investment
is an order of magnitude higher than a decade ago,
reflecting the attention focused on improving urban
fuel supplies with coal briquettes and town gas.

OIL AND NATURAL GAS

Rising investment in crude oil extraction has
outpaced modest gains in production capacity in
recent years (Tables III-3 and III-11). This is in part
due to the rising cost of production from older fields
in the North and Northeast (resulting in substan-
tial losses for the sector under the pre-May 1994
regime of fixed low prices); to increased use of sec-
ondary recovery techniques; and to the higher
expense associated with prospecting in remote and
offshore areas.

0il refining (including most oil-based petro-
chemical investment under the China National
Petrochemical Corporation, or Sinopec) accounts
for most of the rest of investment in this sector, and
its share increased (Tables III-3 and III-5). This
trend has reflected the rapid buildup of large ethy-
lene facilities after 1986 as well as a surge of invest-
ment in refinery capacity and secondary process-
ing units in order to meet growing demand for light
and middle distillates.

Available statistics show the neglect previous-
ly accorded natural gas development , with invest-
ment actually decreasing in real terms in the late
1980s. Recently, however, new gas fields have been
discovered and exploitation begun, most impor-
tantly in the offshore fields near Hainan, from which
a pipeline to Hong Kong was recently completed
(with gas deliveries expected to start in January
1996). Exploration in the Northwest's ShaanGanNing
region has also uncovered substantial gas resources,
large-scale production from which is expected before
the end of the century.

ELECTRICITY

As mentioned above, the capital-intensive elec-
tricity subsector currently accounts for half of total
energy industry investment and three fifths of cap-
ital construction investment (Table III-3 and III-4).

Funding for thermal capacity has consistently out-
stripped that for hydropower plants (Table III-5).
Thermal power plants can be built more quickly
and in a wider variety of locations than hydropow-
er plants, providing planners with more flexibility
in meeting urgent demand for supply expansion.
Much of the investment has been in plants of small-
er capacities (25 MW or less), which are easier for
local authorities to build but which offer lower effi-
ciencies and less effective emissions controls. While
increments of thermal power generation have been
completed fairly consistently over the years, many
hydropower stations, begun in the 1980s, began
coming on line in the early 1990s at a rate of five to
seven GW per year, compared to less that one GW
per year throughout the 1980s (Table III-11).
Investment in nuclear power generation has been sub-
stantial, with unit investment for currently operating
plants reportedly substantially higher than for con-
ventional plants. Investment funding for electrici-
ty distribution has been at about the same level as
that for hydropower generation.

Unless otherwise noted, the electricity genera-
tion and supply subsector includes the production
and supply of heat and steam. This is generally a dis-
tinction of small significance, e.g., in 1990 just over
1% of capital construction investment in electric
power was for steam and hot water.

ENERGY CONSERVATION

The Chinese government has paid special atten-
tion to investments in energy conservation, establishing
a corporation to administer program of grants and low-
interest loans in the early 1980s. From 1981 to
1990 total investment in energy conservation amount-
ed to 30 billion yuan, and another 10 billion yuan
was spent between 1991 and 1993 (Table III-8).
Overall, about half of the investments have been
designated capital construction, and half technical
updating (which latter channel is also used for most
environmental protection and waste management
projects; Tables III-7 to 8). Most funding initially
came from the central government in the form of
grants, which were later converted to loans. At pre-
sent, local governments and enterprises account for
the largest share of investment funds (Table 111-9).
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Targeted technologies included cogeneration,
recovery and use of waste heat and gas, overhaul-
ing small and inefficient power plants and fertilizer
plants, and improvements to steel manufacturing
technologies. Conservation investment has been
small compared to supply investient, ranging from
nearly 12% of combined energy supply and con-
servation investment in 1983 to just over 7% in 1992
(Table III-8), but its impact on China’s economy
has been significant, probably accounting for more
than 10% of observed reductions in industrial ener-
gy intensity (energy consumed per unit of econom-
ic output) in the 1980s.¢ Efficiency improvements
resulting from these programs should include not
just the demonstration projects that received fund-
ing, but the other facilities that were upgraded by
managers who were persuaded through the demon-
strations to adopt similar technologies. Analysis of
investments suggests that the cost of energy sav-
ings was generally below the cost of new energy
supply, which in 1990 was over 1,000 yuan per
annual ton of delivered coal, including transporta-
tion capacity (Tables III-9 and III-10).7

There has been considerable interest in resi-
dential energy conservation, particularly the improve-
ment of biomass combustion in rural households
through the introduction of improved stoves.® Efforts
have also been made to consolidate boilers for apart-
ment buildings, replacing separate boilers for each
building with a single larger boiler, and to substi-
tute coal briquettes for raw coal used in cooking
and heating. These improvements are intended in
large measure to address environmental problems,
e.g., biomass stoves should reduce stress on rural
ecosystems resulting from overharvesting of fuel
wood and other biomass, and consolidation of res-
idential boilers and popularization of briquettes
should help improve urban air quality.

SOURCES OF INVESTMENT FUNDS

Statistics for capital construction investment

show that by 1990 direct government investment?® in

the energy industry decreased slightly in real terms
(Table I11-12). It decreased substantially as a share
of total investment, from well more than half (all
segments of the energy supply industry) in the early
1980s, to less than a fifth in 1990 (petroleum and elec-
tricity). This reflects the trend towards encourag-

ing local financial responsibility for projects, as the
central government's budget has shrunk a portion of
GDP. :
For the coal industry, bank loans and self-raised
funds accounted for an increasing share, and coal sub-
stitution funds!? also played an important role.
Direct investment, however, continued to be the
single largest source of capital for state-owned coal
mines. The oil and natural gas industry has come
to rely to a remarkable degree on foreign capital!!
(peaking at 52% of capital construction investment
in 1988), replacing direct government investment
as the primary source. Direct government investment
in the electric power industry dropped precipitous-
ly as well, forcing it to rely more on self-raised funds
(including bond issues and out-of-plan bank loans),
loans, foreign and other sources (e.g., special taxes
levied by local governments and utilities). The bulk
of oil substitution funds were used by utilities to
pay for the conversion of oil-fired boilers to coal.

TeECHNICAL NOTE: INVESTMENT
CATEGORIES

Official statistics on total investment, referred
to as “fixed assets investment” (guding zichan touzi),
are the sum of three investment categories, “capital
construction” (jiben jianshe), “technical updating
and transformation” (gengxin gaizao), and “other
fixed assets investment” (gita guding zichan touzi).
Capital construction and technical updating and
transformation investments are further character-
ized as “productive” or “nonproductive” (shengchan-
xing and feishengchanxing). Data on investment
are generally available only for state-owned and
urban collective enterprises; rural enterprise statis-
tics tend to be less complete and less accurate.

CAPITAL CONSTRUCTION INVESTMENT

Capital construction generally refers to con-
struction of new facilities as well as purchases and
installation of equipment which result in net addi-
tions to productive capacity. At present, capital
construction funds are administered mainly through
the State Planning Commission system, which
extends down to the county level. Capital con-
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struction accounts for the majority of investment in
state-owned units (currently about 60%; Table III-
1). Time series data for energy industry capital con-
struction investment are available for a much longer
period than for total investment (41 years as opposed
to 13 years), so it is a convenient proxy for total
energy industry investment. Since the 1980s the
share of energy industry investment from capital
construction funds has been similar to the share for
all industry from capital construction, providing
some support for this.

TECHNICAL UPDATING INVESTMENT

Investment in this category covers mainly the
repair and renovation of existing plant; according to
the strict definition, projects are not intended to
expand capacity, but often do in practice (especial-
ly for projects involving only local government sup-
port). Technical updating investments currently are
approved and administered through the State
Economic and Trade Commission's network, which,
like the planning commission system, extends down
to the county level. About one-third of investment
in state-owned units is for technical updating and
transformation, although the share for the energy
industry was consistently lower in the 1980s.

OTHER INVESTMENT

While not a large category compared to the
two above, the category of “oil field maintenance
and development projects” accounts for more than
half of all “other” investment. This is reflected in the
larger contribution of “other” investment to energy
industry investment compared to all investment.
Most of the balance is made up of miscellaneous
small purchases of fixed assets (valued at 20,000-50,000
yuan). The energy industry also uses some other funds
in this category, but the total must be inferred from
other breakdowns of energy industry investment.

“PRODUCTIVE” AND “NONPRODUCTIVE”
INVESTMENT

Because work units in China are responsible
for worker welfare, they invest a substantial amount

in services not related to production, e.g., housing,
education, and health care of work unit personnel
and their dependents. To reflect this, investment
funds are categorized as either “productive” or “non-
productive”. The former category refers to investments
in factories, mines, railways, bridges harbors, farm-
land, and water conservancy facilities, while the lat-
ter refers to the construction of schools, hospitals,
stores, and living quarters and the purchase of
machinery and equipment. The share of “nonpro-
ductive” investment in the energy industry has
decreased in recent years.!?

OWNERSHIP: STATE, COLLECTIVE,
PRIVATE AND OTHER UNITS

Until recently, the State Statistical Bureau divid-
ed industrial enterprises into four ownership cate-
gories: state-owned, collective-owned, private, and
other.!3 State-owned units are those whose means
of production and income are owned by any organ
or division of the central government or any level of
local government. Collective-owned units are those
whose means of production and income are owned
by collectives in cities (chengshi), counties (xian), and
townships (zhen), as well as village (xiang) and rural
(cun) enterprises. Individual-owned enterprises are
owned by individuals in urban and rural areas,
including enterprises belonging to individuals who
have pooled capital and management but have
received an individual-enterprise license. Other
enterprises include: those belonging to joint ventures
belonging to state-owned units and collectives, state-
owned units and individual investors, or collectives
and individual investors; foreign joint ventures;
enterprises owned by overseas Chinese; other whol-
ly foreign-owned enterprises; and any other enter-
prises not fitting into the above categories.

Breakdowns of investment funds by energy
industry subsectot are generally available only for
state-owned units, although urban collective-owned
units are sometimes also included (specific coverage
is noted in footnotes to the various tables). Some invest
ment data cover village level enterprises and above,
excluding rural level and below. The latter catego-
ry includes rural enterprises, rural joint ventures,
and rural individual industry. Investment in state-
owned units accounted for between 61% and 67%
of all investment between 1983 and 1993, while
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urban collectives received between 3% and 6% over
the same period. The most important category of invest-
ment missing is probably investment in rural mines
and small hydroelectric plants owned by rural col-
lectives and individuals.

INVESTMENT TARGETS AND ACTUAL
INVESTMENT

Most investment figures are based on budget price

at time of project approval. The amount of money
ultimately spent on a project may differ significant-
ly from these figures, which are often the only ones
available. Most data in this section are for budget-
ed amounts, although a few tables contain data on
actual investment. Given this limitation, as well as
those described above, the figures in this section
should not be taken as accurate guides to total
investment levels, although we believe they provide
a reasonable guide to the relative size of investment
in different sectors.

1 “Unit” refers to a Chinese “work unit” (danwei), which could
be an industrial enterprise, a school, a government agency, etc.
Since industrial enterprises are a type of work unit, the terms “enter-
prise” and “unit” are for all practical purposes interchangeable
in the context of this volume.

Hereafter “total investment” will refer only to invest-
ment in state-owned enterprises, unless otherwise noted. State-
owned enterpriSes are those owned by all levels of government
down to the county level, and at least nominally subject to cen-
tral control through ministry and commission branches. Excluded
are units under township- and village-level governments, col-
lectives, privately owned enterprises, and domestic and foreign
joint ventures. Some sources refer to state-owned units as those
“owned by the people” (quanmin suoyouzhi).

2 China Statistical Yearbook, various years.

3 Statistics on capital construction — the largest category of
state investment funds, usually used to construct new facilities
— show similar patterns (Table III-3). Until 1993, however, a
larger share of technical updating funds, generally used for
expanding existing facilities, was used in the coal industry than
in power generation and distribution (Tables III-3 and II-5; see
Technical Note). '

4 Lu, 1988; Levine and Liu, 1990.

5 Investment in state-owned and urban collective coal mines
was 76 billion yuan (constant 1980 yuan, subsequent figures
the same) between 1981 and 1990. Multiplying the net increase
in rural mine output over that period (a conservative estimate of
capacity increase) by a central estimate of rural mine cost (40
yuan/t capacity) gives a total investment in rural mines of 11 bil-

lion yuan, or 13% of the resulting total investment.
6 Sinton and Levine, 1994.

7 Liu et al., 1994.

8 Guetal., 1991.

9 Direct government investment includes grants from the cen-
tral government, loans that replace grants, and funds invested by
local governments at the direction of the central government.

10 «“Coal substitution” (mei dai you) funds are capital con-
struction funds and loans intended to reduce dependence on rel-
atively scarce petroleum. After it became clear that the large oil
production increases predicted in the 1970s were not going to
materialize, this fund was established to convert oil-using util-
ity and industrial boilers and other equipment, which had been
overbuilt based on those predictions, to coal.

11 Foreign capital includes not only funds from abroad, but
equipment, materials, and technology. It does not include for-
eign equipment and materials purchased with Chinese foreign
exchange reserves charged to the import accounts China pre-
viously had with Eastern Europe's former centrally planned
countries.

12 This is the outcome of declining portions of investment in all
segments of the energy supply industry allocated to “nonproductive”
investment, and an increase in the share of capital flowing to the
electric power industry, which has in the past spent the least on
“nonproductive” projects. :

13 The statistical categories have changed — through refinement
of the “private” and “other” categories — with the publication
of the 1994 China Statistical Yearbook. Ownership categories
now include: state-owned; collective; private; individual;
associated (a mixture of two or more of the preceding), equity
participation (registered joint stock companies); foreign-fund-
ed (joint and cooperative ventures); Hong Kong, Macao, and
Taiwan (joint and cooperative ventures, and wholly owned enter-
prises); and other.
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Table 1II-1. Investment by State: Total and Capital Construction
Compared to Energy Industry Investment, * 1953-1993

1. Billion Current Yuan
Energy
Total Total Industry Industry
Energy Capital Capital Capital
Total Industry Construction Construction Construction
Year Investment Investment { Investment Investment § Investment §
1953 9.16 - 9.04 283 0.70
1954 10.27 - 9.91 3.84 1.02
1955 10.52 - 10.04 4.30 1.36
1956 16.08 - 1553 6.82 197
1957 1512 - 1433 7.24 225
1958 2791 - 2690 17.30 413
1959 36.80 - 3497 20.89 5.78
1960 41.66 - 3887 2296 6.34
1961 15.61 - 1274 7.68 275
1962 873 - 7.13 401 1.57
1963 I 1.67 - 9.82 492 1.65
1964 1659 - 14.41 7.21 217
1965 21.69 - 1796 890 256
1966 25.48 - 2094 9.50 270
1967 18.77 - 14.02 10.20 290
1968 15.16 - 11.31 10.80 310
1969 24.69 - 20.08 11.50 3.30
1970 3681 -, 31.26 12.20 350
1971 4173 - 34.08 14.80 5.00
1972, 41.28 - 3280 17.40 5.70
1973 4381 - 338! 20.00 6.40
1974 46.32 - 3477 22.60 6.80
1975 54.49 - 4093 23.10 7.15
1976 52.39 - 37.64 20.87 699
1977 54.83 - 38.24 21.74 7.87
1978 66.87 - 50.10 27.32 1147
1979 6994 - 52.35 25.69 11.10
1980 74.59 - 55.89 2756 11.57
1981 66.75 14.19 44.29 21.60 9.46
1982 84.53 1741 55.55 26.06 1022
1983 95.20 21.34 5941 2823 1276
1984 11852 2790 74.32 3416 - 16.60
1985 168.05 36.83 10744 44.65 20.53
1986 197.85 4477 117.61 53.16 2671
1987 229.80 55.00 134.31 68.28 34.01
1988 276.28 65.27 157.43 79.61 4101
1989 25355 7056 155.17 82.25 44.64
1990 291.86 84.67 170.38 95.26 55.83
1991 36228 95.68 211.58 11472 64.61
1992 52736 1164l 301.27 145.83 80.36
1993 765.80 149.77 461.55 20045 109.73

*  Figures are for state-owned units unless otherwise noted. State investment was 67% of all investment in 1983 and 61% in 1993. Total investment
refers to the State Statistical Bureau's category of “fixed assets investment,” which is the sum of “capital construction,” “technical updating and
transformation, “ and “other” investments. Capital construction investments are intended primarily for building new production capacity, while
technical updating and transformation funds are for repair and retrofitting of existing capacity. Most of the “other” investment in the energy sec-
tor is for further development of existing oilfields. All investment figures include some funds intended for “nonproductive” uses, e.g., worker
housing, schools, etc. The magnitude of this “nonproductive” investment can be gauged from its share of capital construction investment, detailed
in Table I1I-5, Energy Industry Capital Construction Investment by Subsector and Purpose. Please refer to general notes at the beginning of this
section regarding coverage and significance of these figures.

+ Energy industry fixed assets investment figures are for state- and urban collective-owned units, except 1989 and later years, which are for state-
owned units only.

§ For 1966-1970 and 1971-1974 only total capital construction investment figures are available (54.151 billion current yuan and 74.96 billion cur-
rent yuan respectively). Here we have approximated the division of investment funds among the years in these two periods by linear extrapola-
tion, using the investment totals as control sums and reported investment in 1965 and 1975 as the endpoints. “Industry capital construction invest-
ment"” is part of “total capital construction investment,” and “energy industry capital construction investment” is part of "industry capital
construction investment.”

Source: Yearbook of China's Economy, various years; China Energy Statistical Yearbook, various years; China Statistical Yearbook, various years;
Energy Research Institute.
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Table III-1. Investment by State: Total and Capital Construction
Compared to Energy Industry Investment, * 1953-1993 (continued)

2. Billion 1980 Yuan §
Energy
Total Total Industry Industry
Energy Capital Capital Capital
Total Industry Construction Construction Construction

Year Investment Investment Investment Investment Investment |
1953 7.03 - 6.94 2.18 0.54

. 1954 842 - 8.12 3.14 0.84
1955 891 - 850 3.64 .15
1956 1490 - 1438 632 1.83
1957 12.89 - 1222 6.17 192
1958 2392 - 23.06 14.83 354
1959 3139 - 29.83 1781 493
1960 3578 - 3338 : 19.72 545
1961 12.81 - 1046 6.30 ) 225
1962 691 - 564 3.7 1.24
1963 9.33 - 7.85 393 1.32
1964 1321 - 148 574 1.73
1965 1839 - 1523 754 247
1966 2256 - 1854 841 239
1967 16.80 - 1255 9.13 260
1968 13.88 - 10.35 9.89 284
1969 2346 - 19.08 10.93 3.14
1970 36.09 - 30.64 11.96 : 343
1971 41.10 - 3357 14.58 492
1972 4099 - 3256 17.28 5.66
1973 43.67 - 3370 19.93 6.38
1974 46.18 - 34.66 2253 6.78
1975 55.00 - 41.32 2332 72|
1976 5304 - 38.11 2113 7.07
1977 55.80 - 3891 2212 8.0l
1978 67.68 - 5071 27.65 11.61
1979 69.88 - 52.30 25.66 11.09
1980 7459 - - 55.89 - 2756 11.57
1981 66.55 14.15 44.16 21.54 9.44
1982 84.40 17.38 5547 2602 10.21
1983 95.22 21.35 5943 2824 1276
1984 115.64 2723 7251 3333 16.19
1985 15597 34.19 99.71 4144 19.05
1986 17821 4032 105.93 47.89 24.06
1987 196.15 46.94 114.64 5828 ’ 29.03
1988 217.86 5147 124.15 6278 32.34-
1989 183.98 51.20 112.60 59.68 32.39
1990 21095 -~ 6120 123.14 68.85 40.35
1991 25345 6693 148.02 80.26 45.20
1992 351.87 77.67 201.02 97.30 5362
1993 474.83 9286 286.18 124.28 68.04

*  Figures are for state-owned units unless otherwise noted. State investment was 67% of all investment in 1983 and 61% in 1993. Total investment
refers to the State Statistical Bureau's category of “fixed assets investment,” which is the sum of “capital construction,” “technical updating and
transformation,” and “other” investments. Capital construction investments are intended primarily for building new production capacity, while
technical updating and transformation funds are for repair and retrofitting of existing capacity. Most of the “other” investment in the energy sec-
tor is for further development of existing oilfields. All investment figures include some funds intended for “nonproductive” uses, e.g., worker
housing, schools, etc. The magnitude of this “nonproductive” investment can be gauged from its share of capital construction investment, detailed
in Table III-5, Energy Industry Capital Construction Investment by Subsector and Purpose. Please refer to general notes at the beginning of this
section regarding coverage and significance of these figures.

1 Energy industry fixed assets investment figures are for state- and urban collective-owned units, except 1989 and later years, which are for state-
owned units only.

g For 1966-1970 and 1971-1974 only total capital construction investment figures are available (54.151 billion current yuan and 74.96 billion cur-
rent yuan respectively). Here we have approximated the division of investment funds among the years in these two periods by linear extrapola-
tion, using the investment totals as control sums and reported investment in 1965 and 1975 as the endpoints. “Industry capital construction invest-
ment” is part of “total capital construction investment,” and “energy industry capital construction investment” is part of “industry capital
construction investment.”

§ Investment figures are deflated using the industrial final sector deflators given in Table X-6.

Source: Yearbook of China's Economy, various years; China Energy Statistical Yearbook, various years; China Statistical Yearbook, various years;

Energy Research Institute.
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Table III-1. Investment by State: Total and Capital Construction
Compared to Energy Industry Investment, * 1953-1993 (continued)

3. Annual Increase
Energy
Total Total Industry Industry
Energy Capital Capital Capital
Total Industry Construction Construction Construction
Year  Investment Investment § Investment Investment | Investment
1953 - - - - -
1954 20% - 17% 45% ’ 56%
1955 6% - 5% 16% 37%
1956 67% - 69% 74% 59%
1957 -13% - -15% -2% 5%
1958 86% - 89% 1409 84%
1959 31% - 29% 20% 39%
1960 14% - 12% 11% 10%
1961 -64% - -69% -68% -59%
1962 -46% - -46% -50% -45%
1963 35% - 39% 24% 6%
1964 42% - 46% 46% 31%
1965 39% - 33% 31% 26%
1966 23% - 22% 11% 10%
1967 -26% - -32% 9% 9%
1968 -17% - -18% 8% 9%
1969 69% - 84% 11% 10%
1970 54% - 61% 9% 9%
1971 14% - 10% 22% 44%
1972 0% - -3% 19% 15%
1973 7% - 3% 15% 13%
1974 6% - 3% 13% 6%
1975 19% - 19% 4% 6%
1976 -4% - -8% ~9% 2%
1977 5% - 2% 5% 13%
1978 21% - 30% 25%: 45%
1979 3% - 3% 7% 4%
1980 7% - 7% 7% 4%
1981 -11% - -21% -22% -18%
1982 27% 23% 26% 21% 8%
1983 13% 23% 7% 9% 25%
1984 21% 28% 22% 18% 27%
1985 35% 26% 38% 24% 18%
1986 14% 18% 6% 16% 26%
1987 10% 16% - 8% 22% 21%
1988 1% 109% 8% ° 8% 1%
1989 -16% -1% -9% -5% 0%
1990 15% 20% 9% 15% 25%
1991 20% 9% 209 17% 129
1992 39% 16% 36% 21% 19%
1993 35% 20% 42% 28% 27%

*  Figures are for state-owned units unless otherwise noted. State investment was 67% of all investment in 1983 and 61% in 1993. Total investment
refers to the State Statistical Bureau's category of “fixed assets investment,” which is the sum of “capital construction,” “technical updating and
transformation,” and “other” investments. Capital construction investments are intended primarily for building new production capacity, while
technical updating and transformation funds are for repair and retrofitting of existing capacity. Most of the “other” investment in the energy sec-
tor is for further development of existing oilfields. All investment figures include some funds intended for “nonproductive” uses, €.g., worker
housing, schools, etc. The magnitude of this “nonproductive” investment can be gauged from its share of capital construction investment, detailed
in Table III-5, Energy Industry Capital Construction Investment by Subsector and Purpose. Please refer to general notes at the beginning of this
section regarding coverage and significance of these figures.

+ Energy industry fixed assets investment figures are for state- and urban collective-owned units, except 1989 and later years, which are for state-
owned units only.

¢ For 1966-1970 and 1971-1974 only total capital construction investment figures are available (54.151 billion current yuan and 74.96 billion cur-
rent yuan respectively). Here we have approximated the division of investment funds among the years in these two periods by linear extrapola-
tion, using the investment totals as control sums and reported investment in 1965 and 1975 as the endpoints. “Industry capital construction invest-

. ment” is part of “total capital construction investment,” and “energy industry capital construction investment” is part of "industry capital
construction investment.”

Source: Yearbook of China's Economy, various years; China Energy Statistical Yearbook, various years; China Statistical Yearbook, various years;
Energy Research Institute.
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Table III-1. Investment by State: Total and Capital Construction
Compared to Energy Industry Investment, * 1953-1993 (continued)

4. Shares, Billion Current Yuan
Energy
Total Total Industry Industry
Energy Capital Capital Capital
Total Industry Construction Construction Construction
Year Investment Investment } Investment Investment Y| Investment |
1953 100% - 99% 31% 8%
1954 100% ’ - 96% 37% 10%
1955 100% - 95% 41% 13%
1956 100% - 97% 42% 12%
1957 100% - 95% 48% 15%
1958 100% - 96% 62% 15%
1959 100% - 95% S7% 16%
1960 100% - 93% 55% 15%
1961 100% - 82% 49% : 18%
1962 100% - 82% - 46% 18%
1963 100% - 84% 42% 14%
1964 100% - 87% 43% 13%
1965 100% - 83% 41% 129
1966 100% - 82% 37% 11%
1967 100% - 75% 54% 15%
1968 100% - 75% 71% 20%
1969 100% - 81% 47% 13%
1970 100% - 85% 33% 10%
1971 100% - 82% 35% 12%
1972 100% - 79% 42% 14%
1973 100% - 77% 46% 15%
1974 100% - 75% 49% 15%
1975 100% - 75% 42% 13%
1976 100% - 72% 40% 13%
1977 100% - 70% © 40% 14%
1978 100% - 75% 41% 17%
1979 100% - 75% 37% 16%
1980 100% - 75% 37% 16%
1981 100% 21% 66% 32% 14%
1982 100% 21% 66% 31% 12%
1983 1009 22% 62% 30% 13%
1984 100% 24% 63% 29% 14%
1985 100% 22% 64% 27% 12%
1986 100% 23% 59% 27% 13%
1987 100% 24% 58% 30% ) 15%
1988 100% 24% " 57% 29% 15%
1989 100% 28% 61% 32% 18%
1990 100% 29% 58% 33% 19%
1991 100% 26% 58% 32% 18%
1992 10095 22% 57% 28% 15%
1993 100% 20% 60% 26% 14%

** Figures are for state-owned units unless otherwise noted. State investment was 67% of all investment in 1983 and 61% in 1993. Total investment
refers to the State Statistical Bureau's category of “fixed assets investment,” which is the sum of “capital construction,” “technical updating and
transformation,” and “other” investments. Capital construction investments are intended primarily for building new production capacity, while

" technical updating and transformation funds are for repair and retrofitting of existing capacity. Most of the “other” investment in the energy sec-
tor is for further development of existing oilfields. All investment figures include some funds intended for “nonproductive” uses, e.g., worker
housing, schools, etc. The magnitude of this “nonproductive” investment can be gauged from its share of capital construction investment, detailed
in Table III-5, Energy Industry Capital Construction Investment by Subsector and Purpose. Please refer to general notes at the beginning of this
section regarding coverage and significance of these figures.

t+ Energy industry fixed assets investment figures are for state- and urban collective-owned units, except 1989 and later years, which are for state-
owned units only. -

§ For 1966-1970 and 1971-1974 only total capital construction investment figures are available (54.151 billion current yuan and 74.96 billion cur-
rent yuan respectively). Here we have approximated the division of investment funds among the years in these two periods by linear extrapola-
tion, using the investment totals as control sums and reported investment in 1965 and 1975 as the endpoints. “Industry capital construction invest-
ment” is part of “total capital construction investment,” and “energy industry capital construction investment” is part of "industry capital
construction investment."

Source: Yearbook of China's Economy, various years; China Energy Statistical Yearbook, various years; China Statistical Yearbook, various years;
Energy Research Institute.
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Figure 1II-1. Capital Construction Investment
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Table III-2. Total Investment by Ownership of Enterprise, * 1983-1993

1. Billion Current Yuan

Joint Total Energy
State-Owned Collective-Owned Units Individual Investment Venture Industry
Year Units Urban Rural  Subtotal Urban Rural Subtotal & Other Total Investment
1983 95.196 4.565 11.068 15.633 1,672 30.505 32177 - 143.006 21.34
1984 118518 6386 17483 23.869 2989 37911 40900 - 183.287 27.90
1985 168051 12823 19.923 32746 5.679 47.843 53522 - 254319 36.83
1986 197.850 14.639 24535 39.174 7456 57482 64.938 - 301.962 4477
1987 229799 18.130 36571 54.70! 10.051 69.535 79.586 - 364.086 55.00
1988 276276 25497 45.674 71171 15.685 86.523 102.208 - 449.655 65.27
1989 253.548 18.563 38436 56999 14.023 89.203 103.226 - 413773 70.56
1990 291.864 16338 36,610 52948 12470 87.647 100.117 - 444929 84.67
1991 362811 20.383 49.398 69.781 14032 104256 118288 - 550.880 95.68
1992 527364 36449 99.486 135935 21.647 100552 122,199 - 785498 11641
1993 765797 60015 163.119  223.134 33.850 113773 147.623 109232  1245.786 149.77
2. Shares of Total

Joint Total Energy

State-Owned Collective-Owned Units Individual Investment Venture Industry

Year Units Urban Rural  Subtotal Urban Rural Subtotal & Other Totallnvestment ¥}
1983 66.6% 32% 7.7% 10.9% 1.2% 21.3% 22.5% - 100.0% 14.9%
1984 64.7% 3.5% 9.5% 13.0% 1.6% 207% 22.3% - 100.0% 15.2%
1985 66.1% 5.0% 7.8% 12.9% 22% 18.8% 21.0% - 100.0% 14.5%
1986 65.5% 4.8% 8.1% 13.0% 2.5% 19.09 21.5% - 100.0% 14.8%
1987 63.1% 5.0% 10.0% 15.0% 2.8% 19.1% 21.9% - 100.0% 15.1%
1988 61.4% 5.7% 102% 15.8% 35% 19.2% 27% - - 100.0% 14.5%
1989 61.3% 4.5% 9.3% 13.8% 34% 21.6% 24.9% - 100.0% 17.1%
1990 65.6% 37% 82% 11.9% 2.8% 19.7% 22.5% - 100.0% 19.0%
1991 65.9% 37% 9.0% 12.7% 25% 18.9% 21.5% - 100.0% 17.4%
1992 67.1% 4.6% 127% 17.3% 2.8% 12.8% 15.6% - 100.0% 14.8%
1993 61.5% 4.8% 13.1% 17.9% 27% 9.1% 11.8% 8.8% 100.0% 12.0%

*  Unlike most of the tables in this chapter, which only refer to investment in state-owned units, this table has data on collective and individual
investment as well. Breakdowns of investment in units owned by collectives and individuals are not available. The most important investment

category not well-characterized by available data is probably investment in collective- and individually-owned rural coal mines.

+ For state- and urban collective-owned units.

Source: China Statistical yearbook, various years.
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Table 11I-3. Total Energy Industry Investment by Subsector, * 1981-1993

1. Billion Current Yuan
Coking, Coal Oil and Electricity Energy Total
Coal Gas and Natural Gas Qil Generation Industry Industry
Year Extraction Coal Products  Extraction Refining and Supply Subtotal §| Investment |
1981 3.633 0.359 4.686 0737 4755 i4.170 38.043
1982 4.865 0.It4 6.199 0.700 5515 17.393 46.743
1983 6.208 0.145 7424 0.649 6.888 21314 54.662
1984 8.188 0.374- 9460 0987 8.841 27.850 65.352
1985 8.799 1072 13.029 1.209 12.166 36.275 91.365
1986 9.310 1.632 13782 1.627 17.795 44.146 115982
1987 9938 1.720 16,623 2635 23.113 54.029 140715
1988 10.796 1.996 19.690 4211 27.311 64.004 170909
1989 12.230 1.993 23294 3474 29572 70563 159.701
1990 14.633 3.284 24926 4243 36,604 83.690 180.988
1991 16.869 3577 27.469 6030 41018 94963 211320
1992 18495 39%4 32687 6.699 53621 115496 275947
1993 21.864 4507 35930 12603 . 74.863 149.767 357.157
2. Billion 1980 Yuan }
Coking, Coal QOil and Electricity Energy Total
Coal Gas and Natural Gas Qil Generation Industry Industry
Year  Extraction Coal Products  Extraction Refining and Supply Subtotal§  Investment
1981 3.622 0.358 4.672 . 0735 4741 14.128 37931
1982 4.858 0.4 6.190 0.699 5.507 17.367 46673
1983 6210 0.145 7426 0.649 6.890 21319 54.676
1984 7.989 0.365 9.230 0.963 8.626 27.173 63.763
1985 8.166 0.995 12092 1122 11.291 33.667 84.796
1986 8.386 1470 12414 1.465 16.028 39.763 104.468
1987 8483 1.468 14.189 2249 19.729 46.118 1204 H1
1988 8513 1.574 15.527 3321 21.537 50472 134774
1989 - 8.875 1.446 16903 2521 21458 51.203 115.885
1990 10576 2374 18015 3067 26456 60487 130810
1991 11.801 2502 19.217 4219 28.696 66435 147.838
1992 12341 2665 21810 4470 35778 77063 184.122
1993 13.557 2795 22278 7814 46418 92.862 221453

*  Estimates in italics. Figures before 1989 include investment in state- and urban collective-owned units only. 1989 and later figures are for
state-owned units only. Sum of sectoral figures is slightly less than total figure because only one item in the “Other Investment” category
(oilfield maintenance and development projects, amounting to about13.5 billion yuan per year) was available. Investment includes capi-
tal construction, technical updating and transformation, and other investment, the former representing the majority of investment. Please
see notes at the beginning of this section.

+ ' Deflated using the implicit deflators for the industrial sector in Table X-6.

¢ Allyears include investment in state-owned units only. ’

Source: China Statistical Yearbook, various years; China Energy Statistical Yearbook, various years; Statistical Yearbook of China's Industrial
Economy, various years; Energy Research Institute.
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Table III-3. Total Energy Industry Investment by Subsector, *
1981-1993 (continued)

3. Shares of Energy Industry Investment
Energy
Coking Coal Oil and Electricity Energy Industry as
Coal Gas and Natural Gas Qil Generation Industry Percent of Total
Year Extraction Coal Products Extraction Refining and Supply Subtotal | industry
-1981 26% 3% 33% 5% 34% 100% 37%
1982 28% 1% 36% 4% 32% 100% 37%
1983 29% 1% 35% 3% 32% 100% 39%
1984 29% 1% 34% 4% 32% 100% 43%
1985 24% 3% 36% 3% 34% 100% 40%
1986 21% 4% 31% 4% 40% 100% 38%
1987 18% 3% 31% 5% 43% 100% 38%
1988 17% 3% 31% 7% 43% 100% 37%
1989 7% 3% 33% 5% 42% 100% 44%
1990 17% 4% N 30% 5% 44% 100% 46%
1991 18% 4% 29% 6% 43% 100% 45%
1992 169 3% 28% . 6% 46% 100% 4%
1993 15% 3% 24% 8% 50% 100% 42%

*  Estimates in italics. Figures before 1989 include investment in state- and urban collective-owned units only. 1989 and later figures are for
state-owned units only. Sum of sectoral figures is slightly less than total figure because only one item in the “Other Investment” category
(cilfield maintenance and development projects, amounting to about13.5 billion yuan per year) was available. Investment includes capi-
tal construction, technical updating and transformation, and other investment, the former representing the majority of investment. Please
see notes at the beginning of this section.

Source: China Statistical Yearbook, various years; China Energy Statistical Yearbook, various years; Statistical Yearbook of China's Industrial
Economy, various years; Energy Research Institute.
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Figure III-3. Total Energy Industry Investment by Subsector
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Table III-4. Energy Industry Capital Construction Investment by Subsector,* 1953-1994

I. Billion Current Yuan
Coke & Oil and
Coal - Natural Electric

Year Coal Products Gas t Power Total §
1953 036 001 0.07 026 0.70
1954 046 0.03 0.14 0.39 1.02
1955 0.60 0.05 0.18 054 1.36
1956 038l 0.02 043 072 197
1957 075 0.05 0.38 1.07 225
1958 1.62 0.06 040 2.05 4.13
1959 217 0.33 0.52 2.76 5.78
1960 245 0.06 . 087 296 634 /
1961 1.56 0.02 040 076 275
1962 0.89 : 001 032 0.36 1.57
1963 0.82 0.0l 043 039 1.65
1964 092 001 0.59 0.65 217
1965 077 0.001 0.62 .17 256
1966 0.80 001 070 120 2.70
1967 090 0.01 , 070 1.30 290
1968 090 0.02 . 0.80 140 3.10
1969 1.00 0.03 0.80 1.40 3.30
1970 1.00 0.03 090 1.50 3.50
1971 1.30 0.03 1.20 1.90 5.00
1972 1.60 0.03 1.50 230 5.70
1973 200 0.03 1.80 260 640
1974 2.30 0.03 220 3.00 6.80
1975 1.87 0.06 216 307 7.15
1976 1.65 0.03 191 340 699
1977 226 0.06 2.08 347 7.87
1978 3.18 0.09 311 5.09 1147
1979 3.19 0.1 2.71 5.10 11.10
1980 335 0.07 334 481 1157
1981 232 0.34 2.80 401 946

11982 299 0.09 2.53 4.62 1022
1983 401 0.1l 290 575 1276
1984 551 032 3.06 7.70 16.60
1985 551 076 332 1079 2037
1986 577 092 3.86 1597 2652
1987 596 1.10 5.86 20.86 33.78
1988 6.35 1.19 8.65 24.97 41.15
1989 7.05 1.45 9.35 2679 44.64
1990 9.88 242 1007 3346 55.83
1991 11.66 259 12.59 3778 64.62
1992 12.69 291 15.80 4897 80.36
1993 15.31 340 2307 6751 109.28

*  For state-owned units only. Official statistics for energy investment for 1966-1970 and 1971-1974 are not available for individual years. Here
we have approximated the division of investment funds among the years in these two periods by linear extrapolation, using the investment
totals for each period as control sums and reported investment in 1965 and 1975 as the endpoints. Investment figures are deflated using the
implicit deflators for the industrial sector in Table X-6.

Includes investments in refining.

Does not include investment in steam and hot water supply for years before1988.

Totals for 1985-1990 differ from official data because, for consistency with previous years, we exclude electricity sector investment in steam and
hot water supply (which in 1989 amounted to 322 million yuan).

W e~

Source: China Energy Statistical Yearbook, various years; China Statistical Yearbook, various years; Energy Research Institute.
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Table III-4. Energy Industry Capital Construction Investment by Subsector,*
1953-1994 (continued)

[2. Constant 1980 Yuan
Coke & Oil and
Coal Natural Electric

Year Coal Products Gas | Power | Total §
1953 027 001 0.05 020 054
1954 037 0.02 0.12 032 0.84
1955 0.50 0.04 0.15 045 115
1956 0.75 0.02 0.39 0.67 1.83
1957 0.64 0.04 033 091 192
1958 1.39 0.05 0.34 1.76 3.54
1959 1.85 0.28 044 2.35 493
1960 2.11 - 005 075 2.55 545
1961 1.28 0.01 033 0.63 225
1962 0.70 001 0.25 028 1.24
1963 0.66 001 0.34 0.31 1.32
1964 0.73 0.00 047 052 173
1965 0.65 0.00 0.53 099 217
1966 071 0.0l 0.62 1.06 240
1967 0381 00! 063 1.16 261
1968 0.82 0.02 073 1.28 2.86
1969 095 0.02 0.76 1.33 306
1970 098 0.03 0.88 147 336
1971 1.28 0.03 [.18 1.87 436
1972 1.59 0.03 1.49 228 5.39
1973 1.99 0.03 1.79 259 64!
1974 229 0.03 2.19 299 751
1975 1.88 0.06 2.18 3.09 7.21
1976 1.67 003 193 34 707
1977 230 0.06 211 353 8.01
1978 322 0.09 3.15 5.15 1.6l
1979 3.18 O.11 270 5.09 11.09
1980 335 007 334 481 11.57
1981 231 0.34 2.79 4,00 944
1982 298 0.08 253 4.62 1021
1983 401 0.l 290 5.75 1276
1984 5.38 0.31 299 7.51 16.19
1985 5.11 0.70 3.08 1001 1891
1986 520 0.83 348 14.39 23.89
1987 5.09 094 5.00 17.81 28.84
1988 501 093 6.82 19.69 3245
1989 5.12 1.05 6.79 19.44 32.39
1990 7.14 1.75 7.28 24.18 4035
1991 8.16 1.8l 8.81 2643 45.20
1992 8.46 1.94 1054 3267 53.62
1993 9.49 211 14.30 41.86 67.76

*  For state-owned units only. Official statistics for energy investment for 1966-1970 and 1971-1974 are not available for individual years. Here
we have approximated the division of investment funds among the years in these two periods by linear extrapolation, using the investment
totals for each period as control sums and reported investment in 1965 and 1975 as the endpoints. Investment figures are deflated using the
implicit deflators for the industrial sector in Table X-6.

N s =+

Includes investments in refining.
Does not include investment in steam and hot water supply for years before1988.
Totals for 1985-1990 differ from official data because, for consistency with previous years, we exclude electricity sector investment in steam and

hot water supply (which in 1989 amounted to 322 million yuan).

Source: China Energy Statistical Yearbook, various years; China Statistical Yearbook, various years; Energy Research Institute.
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Figure III-5. Capital Construction Investment in the Energy
Industry by Subsector
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Table I11-5. Energy Industry Capital Construction Investment
by Subsector and Purpose, * 1985-1992

la. Total Energy Industry Capital Construction Investment, Billion 1980 Yuan T
Sector/Purpose 1985 1986 1987 1988 1989 1990 1991 1992
Coal 5.1 5.20 5.09 501 5.1 7.14 843 9.17
Coke, Coal Gas & Products 070 0.83 094 094 1.05 1.75 1.87 2.10
Oil & Natural Gas 3.08 348 5.00 6.83 678 728 9.10 11.42
Electric Power 10.16 1455 18.00 19.58 1943 . 24.18 2730 3539
Total 19.05 24.06 29.03 3235 32.38 40.35 4670 5808
of which;
productiveff 16.00 2133 2601 29.29 29.60 3733 4272 5331
nonproductive 3.05 273 302 3.06 277 3.02 398 477

Ib. Subsectoral Shares of Energy Industry Capital Construction Investment
Sector/Purpose 1985 1986 1987 1988 1989 1990 1991 1992
Coal 27% 22% 18% 15% 16% 18% 18% 16%
Coke, Coal Gas & Products 4% 3% 3% 3% 3% 4% 4% 4%
Qil & Natural Gas 16% 14% 17% 21% 21% 18% 19% 20%
Electric Power 53% 61% 62% 61% 60% 60% 58% 61%
Total 100% 100% 100% 100% - 100% 100% 100% 100%
of which:
productive 84% 89% 90% 91% 91% 93% . 91% 92%
" nonproductive Y[ 16% 11% 10% 9% 9% 7% 9% 8%

*  Figures refer to investment in capital construction of state-and urban collective-owned units only, and consequently differ slightly from those
in the previous table, which are for state-owned units only.

Deflated using the implicit deflators for industry sector national income presented in Table X-6.

Productive investment is for the purpose of increasing or maintaining production capacity. Nonproductive investment refers to construction
of schools, hospitals, housing and other workforce social welfare facilities.

- —t

Source: China Energy Statistical Yearbook, various years; China Statistical Yearbook, various years.
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Table III-5. Energy Industry Capital Construction Investment
by Subsector and Purpose, * 1985-1992 (continued)

2a. Coal Industry Capital Construction Investment, Billion 1980 Yuan ¥}

Sector/Purpose 1985 1986 1987 1988 1989 1990 1991 1992
Extraction 502 5.10 4.87 488 5.02 - - -
Preparation 0.10 0.10 022 0.13 0.09 - - -
Total 5.1 5.20 5.09 5.01 5.11 7.14 843 9.17
of which:
productive 390 4.17 4.15 4.16 432 6.08 7.10 7.59
nonproductive 1.21 1.03 094 0.85 0.80 1.07 133 1.58

2b. Shares of Coal Industry Capital Construction Investment

Sector/Purpose 1985 1986 1987 1988 1989 - 1990 1991 1992
Extraction 98.1% 98.1% 95.8% 97.5% 98.2% - - -
Preparation 1.9% 1.9% 4.2% 2.5% 1.8% - - -
Total 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0%
of which:
productivef[ 763% 80.2% 81.5% 83.1% 84.4% 85.1% 84.2% 82.7%
nonproductive §f 237% 19.8% 18.5% 16.9% 15.6% 14.9% 15.8% 17.3%

*  Figures refer to investment in capital construction of state-and urban collective-owned units only, and consequently differ slightly from those
in the previous table, which are for state-owned units only.

Deflated using the implicit deflators for industry sector national income presented in Table X-6.

Productive investment is for the purpose of increasing or maintaining production capacity. Nonproductive investment refers to construction
of schools, hospitals, housing and other workforce social welfare facilities.

= —t

Source: China Energy Statistical Yearbook, various years; China Statistical Yearbook, various years.

1I1-20 China Energy Databook Chapter III, Energy Industry Investment




Table 111-5. Energy Industry Capital Construction Investment

by Subsector and Purpose, *1985-1992 (continued)

3a. Coke, Coal Gas, and Coal Products Industry Capital Construction Investment, Billion 1980 Yuan |

Sector/Purpose 1985 1986 1987 1988 1989 1990 1991 1992
Coke production 0.08 0.22 0.25 024 0.34 - - -
Coal gas production 046 0.35 043 040 047 - - -
Coal gas supply 0.15 024 025 028 023 - - -
Coal products production  0.01 0.0l 001 0.0l 0.02 - - -
Total 0.70 0.83 094 094 1.05 175 1.87 210
of which;
productive 054 0.66 078 038! 0.95 1.60 1.70 1.80
nonproductive [ 0.16 0.17 0.16 0.13 0.10 0.15 0.17 030
3b. Shares of Coke, Coal Gas, and Coal Products Industry Capital Construction Investment
Sector/Purpose 1985 1986 1987 1988 1989 1990 1991 1992
Coke production 11.9% 27.1% 265% 25.5% 32.1% - - -
Coal gas production 64.9% 422% 45.7% 43.0% 44.8% - - -
Coal gas supply 21.8% 29.3% 264% 30.3% 21.7% - - -
Coal products production  1.3% 1.4% 1.4% 1.2% 1.4% - - -
Total 100.0% 100.09% 100.0% 100.0% 100.09% 100.0% 100.0% 100.0%
of which:
productive[ 774% 80.0% 832% 86.3% 90.6% 91.5% 909% 85.8%
nonproductive 22.6% 20.0% 16.8% 13.7% 9.4% 8.5% 9.1% 14.2%

*  Figures refer to investment in capital construction of state-and urban collective-owned units only, and consequently differ slightly from those
in the previous table, which are for state-owned units only.

- —t

Deflated using the implicit deflators for industry sector national income presented in Table X-6.
Productive investment is for the purpose of increasing or maintaining production capacity. Nonproductive investment refers to construc-
tion of schools, hospitals, housing and other workforce social welfare facilities.

Source: China Energy Statistical Yearbook, various years; China Statistical Yearbook, various years.
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Table III-5. Energy Industry Capital Construction Investment
by Subsector and Purpose, * 1985-1992 (continued)

4a. Oil & Natural Gas Industry Capital Construction Investment, Billion 1980 Yuan {
Sector/Purpose 1985 1986 1987 1988 1989 1990 1991 1992
Crude oil extraction 205 254 347 4.69 5.09 - - -
Natural gas extraction 046 0.14 0.13 0.13 0.13 - - -
Crude oil refining 057 0.80 1.39 2.00 156 1.8l 272 3.06
Shale oil production - - - 00l - - - -
Total 308 348 500 6.83 678 7.28 9.10 1142
of which:
productive [ 207 257 387 573 5.69 626 7.70 10.01
nonproductive § 1.00 091 1.13 1.10 i.10 1.01 1.40 141

4b. Oil & Natural Gas Industry Capital Construction Investment, Shares
Sector/Purpose 1985 1986 1987 1988 1989 1990 1991 1992
Crude oil extraction 66.6% 73.0% 69.4% 68.7% 75.1% - - -
Natural gas extraction - . 15.0% 4.1% 27% 1.9% 1.9% - - -
Crude oil refining 184% 229% 27.9% 29.3% 23.0% 24.9% 29.8% 26.8%
Shale oil production - - - 0.2% - - - -
Total 100.0% 100.09% 100.0% 100.0% 100.0% 100.0% 1000%  100.0%
of which:
productive Y| 67.4% 739% 77.5% 83.9% 83.8% 86.1% 84.6% 87.7%
nonproductive 32.6% 26.1% 22.5% 16.1% 16.2% 13.9% 154% 12.3%

*  Figures refer to investment in capital construction of state-and urban collective-owned units only, and consequently differ slightly from those
in the previous table, which are for state-owned units only.

Deflated using the implicit deflators for industry sector national income presented in Table X-6.

Productive investment is for the purpose of increasing or maintaining production capacity. Nonproductive investment refers to construction
of schools, hospitals, housing and other workforce social welfare facilities.

==~

Source: China Energy Statistical Yearbook, various years; China Statistical Yearbook, various years.
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Table I1I-5. Energy Industry Capital Construction Investment
by Subsector and Purpose, * 1985-1992 (continued)

5a. Power Industry Capital Construction Investment, Billion 1980 Yuan
Sector/Purpose 1985 1986 1987 - 1988 1989 1990 § 1991 1992
Extraction 502 5.10 4.87 4.88 5.02 - - -
Thermal Power Generation 4.64 7.68 9.10 1153 .10 - - -
Hydropower Generation 2.89 3.30 3.66 391 391 - - -
Nuclear Power Generation 0.14 0.16 079 - 071 - - - i
Other Power Generation § 0.05 0.06 0.17 0.06 0.05 20.30 - -
Power Distribution 229 3.19 4.09 377 344 3.56 - -
Steam and Hot Water - - - - - - - -
Production and Supply 0.15 0.17 0.19 03I 023 032 - -
Total 10.16 14.55 18.00 19.58 1943 24.18 2730 3539
of which: : )
productive 9.48 1393 17.21 18.59 18.65 23.39 2622 3391
nonproductive Y[ 0.68 063 079 099 0.78 079 1.08 148

5b. Shares of Power Industry Capital Construction Investment
Sector/Purpose 1985 1986 1987 1988 1989 1990 § 1991 1992
Thermal Power Generation ~ 45.7% 52.8% 50.6% 58.9% 57.1% - - - )
Hydropower Generation 284% 22.6% 20.3% 19.9% 20.1% - - -
Nuclear Power Generation 1.4% 1.1% 4.4% - 3.6% - - -
Other Power Generation § 0.5% 04% 1.0% 0.3% 0.2% 84.0% - -
Power Distribution 22.5% 21.9% 22.7% 19.3% 17.7% 147% - -
Steam and Hot Water - - - - - - -
Production and Supply 1.5% 1.1% 1.1% 1.6% 1.2% 1.3% - -
Total 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 1000% 100.0%
of which:
productive 93.3% 95.7% 95.6% 95.0% 96.0% 96.7% 960%  95.8%
nonproductive [ 6.7% 4.3% 4.4% 5.0% 4.0% 33% 4.0% 42%

*  Figures refer to investment in capital construction of state-and urban collective-owned units only, and consequently differ slightly from those
in the previous table, which are for state-owned units only.

+ Deflated using the implicit deflators for industry sector national income presented in Table X-6.

{ Productive investment is for the purpose of increasing or maintaining production capacity. Nonproductive investment refers to construction
of schools, hospitals, housing and other workforce social welfare facilities.

§ For 1990 “other power generation” includes all generation.

Source: China Energy Statistical Yearbook, various years; China Statistical Yearbook, various years.
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Table III-6. Energy Industry Technical Updating and Transformation Investment
by Subsector and Purpose, * 1981-1993

I. Total Energy Industry Technical Updating & Transformation Investment, Billion Current Yuan

Sector/Purpose 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993

Coal subtotal 1.29 135 160 1.74 243 275 3.02 347 431 475 521 58] 656
extraction 1.28 134 158 172 242 273 3.00 345 427 - - - -
processing 001 001 001 002 001 002 002 002 004 - - - -

Coke, Coal )

Gas & Products 0.02 003 004 005 030 0.63 052 071 054 086 099 109 LIl

Oil & Natural .

Gas subtotal 261 195 286 1.28 149 171 215 428 392 371 422 331 844
extraction 237 164 252 079 092 1.03 1.18 276 260 197 195 084 482
refining 024 031 034 048 058 0.68 0.96 152 132 173 227 246 362

Electric

Power subtotal 074 089 Ll4 1.14 138 182 225 288 279 319 324 465 735

.generation 035 044 053 053 0.67 0.89 1.04 141 143 185 - - -
distribution 039 045 062 06l 068 0.89 1.13 (38 130 128 - - -
steam & hot water - - - - 003 0.04 0.09 009 006 006 - - -

Total 4.66 422 563 421 559 691 793 1134 1156 1251 1366 1486 2345

2. Total Energy Industry Technical Updating & Transformation Investment, Billion 1980 Yuan }

Sector/Purpose 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993

Coal subtotal 1.29 134 160 1.70 225 247 257 274 313 343 365 388 407
extraction 127 133 158 1.68 225 246 256 272 310 - - - -
processing 0.0} 001 00l 0.02 0.00 0.0} 0.02 002 003 - - - -

Coke, Coal

Gas & Products 0.02 003 004 005 027 057 045 056 039 062 069 072 -069

Oil & Natural

Gas subtotal 2.60 195 286 124 1.38 .54 1.83 338 284 268 295 221 523
extraction 236 164 252 077 0.85 093 1.0 218 188 143 136 056 299
refining 024 031 034 047 053 06l 0.82 120 09 125 159 164 224

Electric

Power subtotal 0.74 089 Ll4 1.1 1.28 1.64 192 227 202 231 227 310 456
generation 035 044 053 . 052 062 0.80 0.89 11 104 134 - - -
distribution 0.39 045 062 060 0.63 0.80 096 109 094 093 - - -
steam & hot water - - - - 0.03 0.04 0.07 007 004 004 - - -

Total 4.65 421 564 4.l 5.19 622 677 894 839 904 956 991 1454

*  Figures refer to investment in state-and urban collective-owned units only.

Deflated using the implicit deflators for industrial sector national income presented in Table X-6.

§ From 1984 onward about 85% of technical updating and transformation investment was for “productive” purposes, i.e. directly related to pro-
duction. The balance went for “nonproductive” purposes, such as construction of schools, hospitals, housing and other workforce social wel-

fare facilities.

Source: China Energy Statistical Yearbook,various years; China Statistical Yearbook, various years; Energy Research Institute.
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Table I1I-6. Energy Industry Technical Updating and Transformation Investment
by Subsector and Purpose * 1981-1993 (continued)

3. Total Energy Industry Technical Updating & Transformation Investment, Shares

Sector/Purpose 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993

Coal subtotal 28% 32% 28% 41% 43% 40%  38% 31% 37% 38% 38% 39% 28%
extraction 27% 32% 28% 41% 43% 40%  38% 30%  37% - - - -
processing 0.3% 02% 02% 05% 0.1% 02% 02% 02% 03% - - - -

Coke, Coal

Gas & Products 04% 07% 07% 1.3% 5.3% 9.1% 6.6% 62% 47% 69% 72% 73% 47%

Qil & Natural

Gas subtotal 56% 46% 51% 30% 27% 25%  27% 38% 34% 30% 31% 2% 36%
extraction 51% 39% 45% 19% 16% * 15% 15% 24% 2% 16% 14% 6% 21%
refining 5% 7% 6% 11% 10% 10% 12% 13% 11% 14% 17% 17% 15%

Electric

Power subtotal 16% 21% 20% 27% 25% 26%  28% 25%  24%  26% 24% 31%  31%
generation 8% 10% 9% 13% 12% 13% 13% 12% 12% 15% - - -
distribution 8% 11% 11% 15% 12% 13% 14% 12% 11% 10% - - -
steam & hot water - - - - 0.5% 06% 1.1% 08% 05% 05% - - -

Total 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

*  Pigures refer to investment in state-and urban collective-owned units only. .
From 1984 onward about 85% of technical updating and transformation investment was for “productive” purposes, i.e. directly related to pro-
duction. The balance went for “nonproductive” purposes, such as construction of schools, hospitals, housing and other workforce social wel-
fare facilities.

Source: China Energy Statistical Yearbook,various years; China Statistical Yearbook, various years; Energy Research Institute.
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Figure III-7. Capital Technical Updating and Transformation Investment in Energy Industries
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Table III-7. Total Technical Updating and Transformation Investment

by Investment Category, * 1981-1992—Billion 1980 Yuan

Technical Updating and Transformation Investment

Residential
Energy Waste Environmental Energy Total
Year Conservation Management] Protection  Conservation Other Subtotal Investment
1981 0.895 0336 0.135 - 18.106 19472 66.553
1982 1.196 0411 0.225 - 23.167 24999 84.403
1983 1.327 0437 0.144 - 27212 29.120 95224
1984 1,693 0.596 0.205 0.081 27.601 30.176 115636 .
1985 1.612 0.843 - 0.094 39.136 41.685 155.969
1986 2049 1.061 - - 53564 56.674 178208
1987 2211 1.223 - - 61.317 64751 196.151
1988 2409 1.324 - - 73508 77241 217.864
1989 1.832 1.088 - - 54.317 57237 183.983
1990 1972 1.067 - - 56.964 60.002 210946
1991 2343 1.368 - - 67.873 71584 253.449
1992 2761 1.557 - - 93.172 97490 351.873

* Includes only funds actually invested in state-owned units, not investment targets. Includes investment in all sectors. About half of invest-
ment in this category goes for expansion or replacement of existing production capacity, and most of the rest is devoted to product devel-
opment (increasing variety and improving quality) and “nonproductive” construction (e.g. housing, schools, and hospitals). Technical
updating and transformation figures (including subcategory figures) are deflated using the industrial sector-national income deflators (see
Table X-6).

trial dust” and and sulfur dioxide; and waste residue (presumably solid waste).

Source:

Rational Resource Utilization Handbook, 1991; China Statistical Yearbook, various years; Energy Research Institute.

Referred to in Chinese sources as “zhili sanfei,” or management of the “three wastes,” i.e., waste water; waste gases, including soot, "indus-
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Table III-8. Energy Supply and Conservation Investments, 1981-1992 *

I. Investment in Billion Current Yuan
Energy Energy Total
Energy Conservation Conservation Energy
Supply Capital Construction Technical Updating  Conservation
Year Investment Investment | Investment Investment
1981 14.170 0.593 0.898 1491
1982 17393 0.889 1.198 2,087
1983 21.314 1.481 1.327 2.808
1984 27.850 1.481 1.735 3216
1985 36275 1.481 1.737 3218
1986 44.146 1.652 2275 3927
1987 54.029 2088 2590 4.678
1988 64.004 2439 3.055 5494
1989 70563 2461 2525 4.986
1990 83.690 2669 2728 5.397
1991 94963 4.922 3349 8271
1992 115496 4.922 4.138 9.060
2. Investment in Billion Constant 1980 Yuan
Energy Energy Total
Energy Conservation Conservation Energy
Supply Capital Construction Technical Updating  Conservation
Year Investment Investment Investment Investment
1981 14.128 0591 0.895 1.486
1982 17367 0.887 1.196 2,084
1983 21319 1.482- - 1.327 2.809
1984 27.173 1.445 1.693 3.138
1985 33.667 1.375 1612 2987
1986 39.763 1,488 2.049 3537
1987 46.118 1782 2211 3993
1988 50472 1923 2409 4332
1989 51.203 1.786 1.832 3618
1990 60492 1.929 1.972 3901
1991 66440 3443 2343 5.786
1992 77.068 3284 276l 6.045
* Estimates in italics.

For 1983-1985 and 1991-1992 only the sums of investment were available. For those periods totals were divided equally among th

three years.

Source:
Corporation; Energy Research Institute.

China Statistical Yearbook, various years; Rational Resource Utilization Handbook, 1991 ; State Energy Conservation Investment
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Table HI-8. Energy Supply and Conservation Investments, 1981-1992 * (continued)

3. Shares of Total Energy Investment
Energy Energy Total
Energy Conservation Conservation Energy
Supply Capital Construction Technical Updating  Conservation
Year Investment Investment } Investment Investment
1981 90.48% 3.78% 5.73% 9.52%
1982 89.29% 4.56% 6.15% 10.71%
1983 88.36% 6.14% 5.50% 11.64%
1984 89.65% 4.77% 5.58% 10.35%
1985 91.85% 3.75% 4.40% 8.15%
1986 91.83% 344% 473% 8.17%
1987 92.03% 3.56% 441% 797%
1988 92.09% 351% 4.40% 791%
1989 93.40% 326% 3.34% 6.60%
1990 93.94% 3.00% 3.06% 6.06%
1991 91.99% 477% 3.24% 8.01%
1992 92.73% 3.95% 332% 7.27%
* Estimates in italics.
1 For 1983-1985 and 1991-1992 only the sums of investment were available. For those periods totals were divided equally among the
three years.

Source: China Statistical Yearbook, various years; Rational Resource Utilization Handbook, 1991; State Energy Conservation Investment
Corporation; Energy Research Institute.
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Table III-9. Energy Conservation Investments, 1981-1993

unit 1981-1990 1991-1993
Capital Construction Projects
Total Investment billion yuan 17.235 14
national allocations and loans* billion yuan 9.753 6
local and enterprise funds billion yuan 7482 8
Energy savings capacity, Mtce/yr: Mtcelyr 25.04 20
Unit investment, yuan/(tce/yr) yuan/(tcefyr) 688 700
Technical Updating and Transformation Projects
Total Investment billion yuan 9.953 3
national allocations and loans* billion yuan 5219 1.6
local and enterprise funds billion yuan 4734 14
Energy savings capacity Mtcefyr 30.79 10
Unit investment yuan/(tcefyr) 324 300

* Between 1980 and 1990 national conservation technical updating investment comprised 1.397 billion in allocations and 3.822 billion in
loans. In 1987 all allocations were converted to low interest loans.

Source: Wang, et al., 1995.
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Table 11I-10. Completed Energy Conservation Capital Construction Projects, 1981-1990

Energy Unit

Total Investment, Savings Cost
Project Capacity (billion yuan) {Mtcelyr) (yuan/(tcelyr)
Cogeneration 5230 MW 995 7.83 1,270
Recovery of Waste Gases 9.32 Mm3/day 1.74 357 487
District Heating 39.8 Mm2 - ' - .
Replacement of Small Thermal
Power Sets with Large 1,5590 MW 0.67 093 720
Renovation of small
Ammonia Plants 1.29 Mt/yr 0.67 t.8 372
Coal Washing and Matching 53.69 Mt/yr 052 275 189
Continuous Casting 329 Mtiyr 038 021 476
Scrap Steel Processing 1.88 Mt/yr 0.19 1.61 354
Coal Briquette Production 12.26 Mt/yr 0.3 23 130
Waste Heat Power Generation 150 MW 0.14 0.34 412
Steel Conservation 70 ktfyr 033 0.12 2,750
Other - 1.58 1.69 935
Total - 1724 2504 688

Source: Rational Resources Utilization Handbook, 1991.
Chapter I11, Energy Industry Investment China Energy Databook I11-31
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Table III-12. Capital Construction Investment by Source of Funds, * 1981-1990

la. Former Ministry of Coal, Billion 1980 Yuan }
Direct Domestic Self-
Government Bank Foreign Coal Raised Other
Year  Expenditures | Loans Investment  Substitution Funds § Sources § Total
1981 1.66 0.08 043 - 032 - - 2.50
1982 1.95 0.09 0.67 - 051 - 323
1983 3.07 0.06 0.60 031 031 0.002 435
1984 4.14 021 035 046 051 0.04 572
1985 338 0.85 0.03 0.58 059 0.06 5.50
1986 368 071 003 0.56 0.52 0.07 5.58
1987 . 335 1.00 007 046 040 , 0.17 5.45
1988 289 0.88 0.1 0.38 051 0.08 4.86
1989 261 1.24 03! 044 1.02 0.55 6.17
1990 327 246 0.62 092 144 0.18 8.89
Ib. Former Ministry of Coal, Shares
Direct Domestic Self-
Government Bank Foreign Coal Raised Other
Year  Expenditures{ Loans Investment Substitution  Funds § Sources § Total
1981 66.6% 3.0% 17.4% - 130% - - 100.0%
1982 60.5% 29% 20.9% - 15.8% - 100.0%
1983 - 705% 1.3% 13.8% 72% 7.2% 0.04% 100.0%
1984 724% 37% 6.2% 8.1% 8.9% 0.7% 100.0%
1985 - 61.6% 15.5% 0.6% 10.6% 10.7% 1.0% 100.0%
1986 66.0% 127% 0.6% 10.1% 9.3% 1.2% 100.0%
1987 61.6% 18.3% 1.2% 8.5% 74% 3.1% 100.0%
1988 59.5% 18.0% 23% 79% 10.6% 1.7% 100.0%
1989 423% 20.1% 5.0% 7.1% 16.6% 9.0% 100.0%
1990 36.8% 27.6% 6.9% 10.3% 1622% 2.1% 100.0%

* Data up to 1988 include only funds administered by the former Ministries of Coal, Electric Power and Water Resources, and Petroleum
(which were consolidated in 1988 into the former Ministry of Energy, which was subsequently disbanded in 1993), so some totals are lower
than in other tables. Data for 1989 and 1990 are for all state-owned units.

t Deflated with the national income deflators for the industrial sector in Table X-6.

¢ 1988 and later figures for direct government investment include loans which were originally allocated as direct government investment.

§ 1981 and 1982 figures for self-raised funds include “other” investment.

Source: China Energy Statistical Yearbook, various years; China Statistical Yearbook, various years.
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Table I1I-12. Capital Construction Investment by Source of Funds, * 1981-1990 (continued)

2a, Former Ministry of Petroleum, Billion 1980 Yuan }
Direct Domestic Self-
Government Bank Foreign Coal Raised Other
Year  Expenditures Loans Investment Substitution Funds§ Sources § Total
1981 230 0.1 0.10 - 038 - 289
1982 225 0.03 035 - 0.32 - 295
1983 250 0.04 0.05 - 0.39 0.00 298
1984 219 0.06 0.14 - 036 0.00 276
1985 211 003 06l 0.001 045 0.00 320
1986 2110 001 1.19 0.003 046 0.00 377
1987 2.13 0.05 1.10 0.001 050 0.03 38l
1988 1,46 0.60 250 0.004 0.20 0.05 4.8l
1989 0.66 1.81 293 0.113 0.70 057 679
1990 094 279 208 0.111 0.86 050 728
2b. Former Ministry of Petroleum, Shares
Direct Domestic Self-
Government Bank Foreign Coal Raised . Other

Year  Expenditures Loans Investment  Substitution Funds § Sources§ Total
1981 79.6% 3.6% 3.6% - 13.29% - 100.0%
1982 76.2% 09% 11.9% - 10.9% - 100.0%
1983 83.9% 1.3% 1.7% - 13.0% 0.002% 100.0%
1984 79.4% 2.3% 5.1% - 13.1% 0.1% 100.0%
1985 66.0% 0.9% 19.0% 0.0% 14.1% 0.01% 100.09%
1986 55.9% 0.2% 31.6% 0.1% 12.1% 0.1% 100.0%
1987 56.0% 1.3% 28.8% 0.02% 13.1% 0.7% 100.0%
1988 30.3% 124% 52.0% 0.1% 42% 1.0% 100.0% .
1989 9.7% 26.7% 43.2% 1.7% 10.3% 849% 100.0%
1990 12.9% 38.3% 28.6% 1.5% 11.8% 6.8% 100.09%

* Data up to 1988 include only funds administered by the former Ministries of Coal, Electric Power and Water Resources, and Petroleum
(which were consolidated in 1988 into the former Ministry of Energy, which was subsequently disbanded in 1993), so some totals are lower -
than in other tables. Data for 1989 and 1990 are for all state-owned units.

+  Deflated with the national income deflators for the industrial sector in Table X-6.

g 1988 and later figures for direct government investment include loans which were originally allocated as direct government investment.

§ 1981 and 1982 figures for self-raised funds include “other” investment.

Source: China Energy Statistical Yearbook, various years; China Statistical Yearbook, various years.
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Table III-12. Capital Construction Investment by Source of Funds, * 1981-1990 (continued)

3.a. Former Ministry of Electric Power, Billion 1980 Yuan }
Direct Domestic Self-
Government Bank Foreign Coal Raised Other
Year Expenditures || Loans Investment Substitution Funds § Sources § Total
1981 205 .12 0.12 - 0.47 - 375
1982 1.83 1.80 008 - 0.82 - 453
1983 289 1.68 025 050 041 0.02 575
1984 395 148 055 061 0.74 0.10 743
1985 4.00 272 0.64 (01 I 1.65 0.15 9.95
{986 494 3.18 156 - 131 .77 0.66 1343
1987 . 3.88 403 0.86 131 320 2.19 1548
1988 275 4.12 057 174 444 281 1643
1989 203 448 223 1.50 5.86 334 19.44
1990 263 6.14 3.14 1.83 ' 6.13 4.30 24.18
3.b. Former Ministry of Electric Power Shares
Direct Domestic Self-
Government Bank Foreign Coal Raised Other
Year Expenditures | Loans Investment Substitution Funds § Sources § Total
1981 54.6% 29.8% 32% - 12.4% - 100.0%
1982 404% 39.7% 1.7% - 18.1% - - 100.09%
1983 50.3% 29.2% 4.3% 87% 7.1% 04% 100.0%
1984 53.1% 19.9% 74% 82% 10.0% 1.3% 100.0%
1985 40.2% 27.3% 64% 8.1% 16.5% . 1.5% 100.0%
1986 36.8% 237% 11.6% 9.8% 132% 5.0% 100.0%
1987 25.1% 26.0% 5.6% 84% 20.7% 14.2% 100.0%
1988 16.7% 25.1% 35% 10.6% 27.0% 17.1% 100.0%
1989 10.4% 23.0% 11.5% 7.7% 302% 17.2% 100.0%
1990 10.9% 25.4% 13.0% 7.6% 25.3% 17.8% 100.0%

*  Data up to 1988 include only funds administered by the former Ministries of Coal, Electric Power and Water Resources, and Petroleum
(which were consolidated in 1988 into the former Ministry of Energy, which was subsequently disbanded in 1993), so some totals are lower
than in other tables. Data for 1989 and 1990 are for all state-owned units.

+ Deflated with the national income deflators for the industrial sector in Table X-6.

{ 1988 and later figures for direct government investment include loans which were originally allocated as direct government investment.

§ 1981 and 1982 figures for self-raised funds include “other” investment.

Source: China Energy Statistical Yearbook, various years; China Statistical Yearbook, various years.
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Chapter IV—Energy Consumption
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Energy Consumption

recently undergone some changes that may

foreshadow larger alterations in the future.
Coal still dominates both the primary and end use
consumption mixes. Its share is declining, howev-
er, as oil imports grow to meet demand that stag-
nant domestic oil production cannot, and as an
increasing fraction of coal goes for thermal power gen-
eration. Use of electricity is rising faster than for
any other energy source, and only lack of supply is
preventing it from growing faster. Natural gas use has
leveled off, primarily because supplies are limited,
but recent large finds both offshore and onshore
promise to raise consumption significantly in the
near term.

The dominance of industry in the sectoral end
use mix remains unchanged, and has in fact strength-
ened. Direct coal use in industry has been giving way
to indirect coal use, as the share of electricity rises.
Remarkably, household energy use has dropped in
recent years, since the decline in coal use (due to
increased efficiency of coal use and fuel switching)
has more than offset accelerating growth in elec-
tricity use. Commercial sector energy use is rising
fastest, and now consumes more than China's huge
agricultural sector. Transportation energy use is
going up nearly as quickly, as vehicle fleets swell; the
sector now uses nearly as much oil as industry.

C hina's energy consumption patterns have

PRIMARY ENERGY

PRIMARY ENERGY CONSUMPTION

China recently became the world's second
largest consumer of energy, surpassing in 1994 the
Russian Federation. Primary modern energy use
in 1993 was about 1,113 Mtce (Table IV-1), more than
two-thirds higher than a decade previously. Coal
dominates the primary mix, followed by oil, prima-
1y electricity, and natural gas. Biomass fuel con-
sumption in 1992 is estimated to have been about
250 Mtce (with wood and crop wastes each account-

ing for half of the total, aside from a small fraction
of dung), marking a slight decline from Jevels of sev-
eral years ago (Table IV-2).

Coal is still by far the dominant fuel in the pri-
mary consumption miXx, accounting for 73%. Total
coal use, however, actually declined slightly in 1993,
and was the main factor in slow overall growth in ener-
gy use. Oil contributes one-fifth of the primary con-
sumption mix. It been the fastest growing primary ener-
gy source recently, accounting for 40% of the increase
in total primary consumption between 1990 and
1993. Nearly all this increase represents use of
imported oil, since domestic production has remained
flat. Primary electricity and natural gas together
account for 7% of primary consumption, as has been
the case since the mid-1970s. Growth of both these
energy sources has been uneven, since energy sec-
tor investment has emphasized thermal power plants
and oil. Energy consumption in China generally
has followed production closely. The shares that
each primary energy source contribute to con-
sumption are almost identical to the production
shares. The exception to this is oil, of which there
were substantial net exports in the 1970s and 1980s,
and of which China is now a net importer.

Per capita energy consumption has climbed
steadily at a rate not quite half that of economic
expansion, from 612 kgce per person in 1980 to 939
kgce per person in 1993. Over a period in which
the population more than doubled (1952-1993),
commercial energy consumption increased by a fac-
tor of 24. Growth in per capita primary energy use
has slowed considerably in recent years, increas-
ing by just over 2% in 1993 compared with an aver-
age rate of nearly 6% in the 1980s. Because the
population continues to expand, per capita energy
use is now growing more slowly than total energy use;
total consumption grew at an average annual rate of
4% between 1990 and 1993, but per capita use rose
by 3% per year.

Most of the large energy-consuming provinces
are found along the coast and in the Northeast,
although Sichuan and inland provinces in the South
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Central region with large populations are also large
consumers (Table IV-4). The highest per capita rates
of energy use (for all forms) are found in China's
three directly administered cities, Beijing, Tianjin,
and Shanghai (Table IV-5). At 2.0 to 2.5 tce/per-
son-yr, per capita rates of energy use are more than
twice the national average of under 0.9 tce/person-
yr. Most other areas with high per capita rates of ener-
gy use are in the northern half of the country, main-
ly due to coal use for winter space heating.

PRIMARY ENERGY INTENSITY

One of post-Mao China's most remarkable phe-
nomena has been the sustained economic and indus-
trial expansion characterized by slower growth in
energy use than in output. The energy intensity
(energy consumption per unit of economic output)
of the Chinese economy has decreased steadily since
1977, falling by nearly half since then, a trend unpar-
alleled in any other large developing country (Table
IV-3). If the energy intensity of China's economy were
the same now as in the late 1970s, the country
would need to consume twice as much energy as it
does currently. As a group, the sparsely populated
northwestern provinces have the highest energy
intensities, as do the centers of heavy industry and
energy production in the North and Northeast (Table
IV-6). In the South, two of the poorest provinces
(Guangxi and Guizhou) and one of the richest
(Guangdong) also exhibit high intensities.

Analysis has shown that structural change, i.e.,
shifts in the relative output shares among the major
sectors, have contributed very little to this decline.!
The driving forces behind this trend are to be found
within sectors, primarily improvements in techni-
cal efficiency (specific energy consumption) and
shifts towards more expensive products.? Govemnment-
sponsored programs and organizations for energy
conservation investments, technical assistance, and
energy management have probably played a signif-
icant role in achieving this overall improvement in
the energy efficiency of the nation's economy.?

END-UsSe ENERGY CONSUMPTION BY
SECTOR

Energy end-use in 1992 was over 990 Mtce
(Table IV-7).# Despite significant changes in pat-
terns of use among individual energy sources, the over-
all sectoral structure of energy consumption changed
relatively little between 1980 and 1992. All sectors
saw monotonic increases in levels of energy use,
excepting the agriculture and residential sectors,
both of which experienced declines in 1992.

Industry's share of total end-use, which has
fluctuated near 65.5% for years, rose to 67% in 1992,
but this may be just a short-term rise. Transportation
accounts for only a marginally larger share than a
decade ago, as coal use falls and oil use rises. Shares
of the agricultural and residential sectors have been
dropping slowly and steadily since the early 1980s.
For agriculture this is the result of declining shares
in use of all energy forms, but for the residential
sector this is the result of switching from solid fuels
to electricity for many tasks.

Average growth in energy end use (4.9% between
1980 and 1992) has been dominated by industry, the
largest consumer. The average was dragged down
mainly by slower growth in households, the second
largest energy-corisuming sector. This trend con-
tradicts the prevailing impression that increasing
energy use in the residential sector is a driving force
behind China's rising energy demand (see below).
Growth was fastest in what was until recently the small-
est consumer, the commercial sector, followed by
the transportation sector. While important, the mag-
nitude of demand increases in these two sectors is
dwarfed by that in industry.

INDUSTRY

Industrial sector® end uses—664 Mice in 1992,
excluding utility use—continue to be dominated by
solid fuels (Table IV-8). Coal and coke together
have consistently accounted for over half of end
use since 1980, although that share has declined
gradually since the mid-1980s. The shares of elec-
tricity and delivered heat have grown most rapidly,
while those for oil and nat