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Foreword
I I III I

e Energy Analysis Program (PAP) at the enterprises is counted as industrial consumption in
awrence Berkeley Laboratory (LBL) first China; only fuel use by vehicles belonging to enter-

ecame involved in Chinese energy issues prises engaged primarily in transportation is count°
_._ through a joint China-L1.S. symposium on ed as transportation use. The estimated adjustment

markets and demand for energy held in Nanjing in to count all fuel use by vehicles as transportation enero

November of 1988. Discovering common interests, gy use is quite large, since a large fraction of motor

PAP began to collaborate on projects with the Energy vehicles belong to industrial enterprises. Similarly,

Research Institute (ERI) of China's State Planning Chinese industrial investment figures are skewed

Commission. In the course of this work it became compared to those collected in the U.S. because a

clear that a major issue in the furtherance of our large portion of enterprises' investment funds is

research was the acquisition of reliable data. In directed towards providing housing and social ser-
addition to other, more focused activities--evalu- vices for workers and their families.

ating programs of energy conservation undertaken Notably absent are data on energy prices, key

in China and the prospects for making Chinese elements in the analysis of energy issues. Although

industries more energy-efficient, preparing historical some price information is available, none is very

reviews of energy supply and demand in the People's useful from the perspective of the market-oriented ana-

Republic of China, sponsoring researchers from lyst. While it may have been tempting to include here

China to work with experts at LBL on such topics as some of the sketchy figures that have been pub°
energy efficiency standards for buildings, adapta- lished, we felt that the topic was best excluded until

tion of U.S. energy analysis software to Chinese more complete information is made accessible.

conditions, and transportation issues_we decided This volume does not include data on Taiwan,

to compile, assess, and organize Chinese energy which is not shown on any of the maps.

data. We are hopeful that this volume will not only Since new energy and other data become avail-

help us in our work, but help build a broader com- able constantly, we plan to issue updates to this

munity of Chinese energy policy studies within the volume annually, lt is our intention to reissue the
U.S. entire volume on a bi- or triannual basis. We encour-

In order to select appropriate data from what was age any comments and corrections users may have,

available we established several criteria. Our primary as well as any suggestions for categories of data to

interest was to use the data to help understand the be included in future volumes.

historical evolution and likely future of the Chinese

energy system. A primary criterion was thus that

the data relate to the structure of energy supply and MDL and IES
demand in the past and indicate probable devel- 23 July 1992

opments (e.g., as indicated by patterns of invest-

ment). Other standards were accuracy, consisten-

cy with other information, and completeness of

coverage. This is not to say that ali the ck'atapresented

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 LI.S. For instance,

fuel used by motor vehicles belonging to industrial

China Energy Databook i
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Energy Units and Conversions (a)

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

Fuel (GJ) coal equivalent) oil equivalent) (million kcal)
II II I

Coal

Standardcoal(conne) 29.310 1,0(30 5,147 7.00
Chineseaveragerawcoal(conne) 20,934 0.714 3,676 5.00
Chineseaveragewashedcoal(conne) 26,377 0,900 4,632 6.30
BituminouscoaJs(mnne)(b) 19,92m 33.11 0.68to I.I 3 3.50to 5,82 4,76to7.91
Browncoal_lignices(conne)(b) 7.91co19,92 0.27co0.68 1.39co3.50 1.89to4.76
Utilie/Coal(conne)(c) 18,729 0,639 3,289 4,47
Coke(conne) 28.470 0,971 5,000 6,80
CokingCoalGas(thousandm3) 16.75co18.00 0.57co0.61 2.94to3.16 4,00co4.30

(avg:17.24) (a_ 0.59) (avr..3.03) (avg:4.12)
Petroleum

Chineseaver'_gecrudeoil (conne)(cO 41.868 1.463 7.353 10.00
Chineseaveragecrudeoil (bbl) 5.694 0.199 t.0Q0 1.36
FuelOil (conne) 41.868 1.427 7.353 10.00
Gasoline(conne) 43.124 h471 7.574 10.30
Kerosene(conne) 43.124 1.471 7.574 10.30
Diesel(conne) 4_.705 1,457 7.500 10.20
LPG(conne) 50.241 1.714 8,823 12.00
RefineryGas(conne) 46,055 1.571 8.088 II.00 _

NaturalGas

Chineseaveragenaturalgas(thousandm3) 38.98 1,33 6.846 9.3I
Standardnaturalgas(thousandm3) 37.68 1.29 6.617 9.00

Electricity
Electricity(thousandkwh) (e) 11,841 0,404 2.080 2.83
I kW = 1,341hp

Biomass

Fuelwoo_air<lried(conne)(b) 14co17 0.48to 0.58 0,084co0,102 3.34to4.06
Cropresidues,air_lried(conne)(b) 12co16 0.41to 0.55 0.072co0,097 7.87co3.82
Drieddung(conne)(b) I! co14 0.38to 0.48 0.067co0,084 7.63to 3.34
Peat(conne)(b) 7,5co 10.5 0.26co0.36 0,046co0.063 1.79to 2.5I
Biogas(thou_ndm3)(t) 21co27 0.71co0.93 3.7to 4.8 5.0co6.5

(a) Unless otherwise noted ali conversions are from the Energy Statistical Yearbook of China, 1989.
(b) From Stall, 1988.

(c) Coal used in utility boilers generally has a lower heat content than average co,'d (Wang OJngyt, 1988).
(d) This is the same factor used for toe by British Petroleum.
(e) 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.

(f) From Taylor, 1981.

Source: Energy Statistical Yearbook of China, 1989 (SSB, Beijing); Vaclav Smil, Energy in Shina's Modernization (Sharpe, 1988);
Wang Qjngyl, Energy in China's Modernization (Metallurgical Industry Press, 1988); Energy Statistics Handbook, 1987 (Energy
Press, TlanJin); British Petroleum Statistical Review of World Energy, 1990 (London); RobertTaylor, Rural Energy Development in China
(Resources for the Future, Wash., D.C.).
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Resources and Reserves
II III I IIIII IIII --

hina is richly endowed with conventional unlikely that the figure will rise above eight million

energy resources. In this chapter two mea- tonnes peryear before 2O00.3The most promising off-
sures of available energy are presented: shore fields are in the Bohai (northeast), the Pearl

energy resources (Table I-1), or the esti- Riverbasin, and the Beibuwan Basin near Hainan.
mated amount tn place; and energy reserves (Table
I-2), or the amount judged to be recoverable given
current economic and technological constraints. _ NATURAl.. GAS
Estimates are for fossil fuels, uranium, and hydro-
electrici W only. Natural gas resources in China are also small by

world standards. With the exceptions of Sichuan
Province, where large gas fields are close to con-

COAL sumption centers, and offshore, where there has
been foreign investment, natural gas has been tel-

Estimated coal resources are second only to the atively neglected both in exploration and develop-
United States, although proved reserves rank behind ment. Geologic formations have led to expectations
both the United States and the formerSoviet Union that natural gas resources are much greater that
due mainly to a lack of exploration. Northern China, current discoveries. Determining the magnitude of
especially Shanxi Province, contains most of China's natural gas resources is probably the most significant
easily accessible high quality coal. Southern coals issue regardingChina's commercial energy resources.
are generally higher in sulfur and ash, making them
unsuitable for many applications. Consequently

large amounts of coal are shipped from north to URANIUM
south, putting a great strain on the rail system.

With the successful testing in 1992 of the first
Chinese-designed and built pressurized water reac-

CRUDE OIL torat Qinshan near Shanghai, uranium resources are
likely to play a more important role in China's ener-

China's oil resources are not large by world start- gy future. China's resources will certainly be enough
dards, ranking eleventh among oil-producing coun- to meet long-term demand from the several GW of
tries, z The easily-reached oil fields in the North and nuclear capacity currently under construction, but
Northeast have been in production since the early the potential to supply a large number of reactors is

1960s. Production at China's largest oil field, Daqing uncertain.
in Heilongjiang, has peaked. Most exploration has
been near currently producing basins, but devel-

opment of more remote resources, such as in the HYDROELECTRICITY
Tarim and lunggar Basins in Xinjiang, will be required
to meet long-term demand. Though China has the largest potential capacity in

The results of offshore exploration have been the world, it is significantly behind the former Soviet
disappointing so far. In the early 1980's some experts Union in termsof actual generation. China's hydropow-
predicted that offshore production in 1990 would er reserves are nonetheless impressive-370 GW of
be tens of millions of tonnes per year, but actual potentially usable capacity4--and hold the promise
production in that year was 1.4 million tonnes (just of meeting a significant portion of future energy
over 1% of total crude oil production), and it is demand. The majority of large sites are in Southwest

I-2 China Energy Databook Chapter I, Resources and Reserves



China, which possesses two-thirds of the country's
potential generation. Most of the large sites, however,
are far from the load centers near the coast, and

long-distance transmission lines would have to cross
formidable terrain.

OTHER RENEWABLE ENERGY SOURCES

China's biomass, solar, wind, tidal, and other renew-

able energy resources have not been well charac-
terized. Some attempts have been made to estimate
sustainable harvests of fuelwood and crop wastes (see
Table IV-2 l),S but others are harder to estimate.

Biogas digesters have been promoted since the
1970s, especially in the Southwest. According to
some estimates, the potential biogas resource is
about 82 Mice, 6 or about 7% of total energy con-
sumption in 1987 (commercial and biomass). Solar,
wind, and tidal power have already been exploited
on a small scale, but the capital-intensive nature of

technologies for harnessing renewable energy sources
will probably prevent widespread reliance on these
alternatives in the near term.

INTERNATIONAL COMPARISONS

Most energy resource and reserve figures are based
on data provided by the countries surveyed. Since
data collection standards and definitions vary from
country to country it is best to consider compar-
isons of country data as rough guides only, accu-

rate to one significant figure at best. This is espe-
cially true for mineral resource estimates, which are
based not on detailed site surveys, but on similari-
ties of the geography of unexplored sites to the fea-
tures of known mineral-bearing structures.

NOTES

1 Resources figures generally refer to the sum of the World
EnergyConferencecategories"provedamountinpiace"and
"estimatedadditionalamountInpiace".Reservesfiguresrefer
mainlyto theBritishPetroleumcategoryof"provedreserves".

2 Rankingisintermsofprovedreserves(WorldEnergyConference,
1989).

3 Larry Chuen-ho Chow, 1991.
4 Currently slightly less than 10% of harnessable capacity (35

GW in 1989) has been exploited.
5 SeealsoVaclavStall, 1988.
6 RobertTaylor,1981.
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Table I-1. Energy Resources, Selected Countries (a), 1987

,,, Coal (billion tonnes) , Crude Oil (c) Natural Uranium (d)
Bituminous & Sub- (billion Gas (c) (million

Country Subtotal Anthracite bituminous Lignite tonnes) (trillion m3) tonnes U)
II II I I I I ilill I

China (b) 4,000 - 9.6 8.4 I - 2
India 245 239 6 I. I 1.4 0.06

Japan 9 8 - <l
USA 1,570 696 440 434 13.4 19.4 2.04
USSR 5,487 2,230 1,947 1,310 24.7 87.6 2-5

(a) Unless otherwisenoted, "resources"here refersto the sumof World EnergyConferencecategoryof ProvedAmount in Piaceand
Estimated Additional Amount in Place.ProvedAmount in Place is defined as "the [amount] that has been carefullymeasured
and has also been assessedas exploitable under present and expected local economic conditions with existing available
technology". EstimatedAdditional Amount in Place isdefinedas "the indicatedand Inferred [amount] additional to the Proved
Amountin Piace. It includesestimatesofamountswhichcouldexistin unexploredextensionsof knowndepositsor in undiscovered
depositsin known fuel-bearingareasaswell asamounts inferredthroughknowledgeof favorablegeologicalconditions.Deposits
whoseexistenceis merely speculativeare not included"(World EnergyConference,1989).Ali figuresarebasedon data provided
by the countriesin which the resourcesare located.Sincedefinitionsof resourcecategoriesare notuniformamongcountries,data
may not be strictlycomparableand comparisonsshouldbe madewith caution.

(b) Coal data for China comefrom the Chinese Ministry of Energy.Coal resourcesare those located within a depth of 1,500m.
(c) Figuresaresumof identifiedreservesandan averagevaluefora rangeofestimatesof undiscoveredresources.Figuresdo not include

natural gasliquids.
(d) For India,Japan,and theLISA, figurescorrespondto the sumof the WEC categoriesof ProvedReservesand EstimatedAdditional

AmountsRecoverable.Proved Reservesrefersto "recoverableuranium that occursin knownmineraldepositsof suchsize,grade
and configurationthat lt couldbe recoveredwithin the statedproductioncostrangeswith currentlyprovenminingand processing
technology"(World EnergyConference,1989). EstimatedAdditionalAmountsRecoverablerefersto expectedadditionaldeposits,
estimatedfromextension,.;of already knowndeposits. ForChina and the USSR,figurescorrespondto EstimatedTotal Potential
Resources,which Includeselementsof, but is notstrictly comparableto the sumof ProvedReservesand EstimatedAdditional
AmountsRecoverable.

- Not available.

Source:uranium & coal -- 1989 Survey of Energy Resources(World Energy Conference);Chinesecoal -- Energy in China, 1990
(MOE, Beijing);oil & natural gas -- ResourceConstrair._.in Petroleum ProductionPotential,C.D.Masters, et al., Science352:146-
152(12luly 1991).
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Figure I-1. Coal Resources
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Figure I-3. Crude Oil Resources
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Table I-2. Energy Reserves, Selected Countries, end of 1989 (a)

Coal (Mtonne$) Crude Natural Hydropower

Bituminous & Subbituminous Oil Gas (b) Uranium (c)

Country Subtotal Anthracite & Lignite (Mtonne$) (billion m3) (T_Yh/year) (tonnes U)
I I I II I iiiii

China 167,075 (d) 153,701 (d) 13,374(d) 3,200 1,000 1,923 -
India 62,283 60,283 2,000 1,000 700 205 45,540

Japan 852 835 17 <50 <50 134 6,600
USA 261,253 130.194 131,059 4,300 4,700 376 387,000
USSR 239,647 102,980 136,667 8,000 42,500 3,831 -

(a) Unless otherwise noted, "reserves" here refers to the British Petroleum category of Proved Reserves which are defined as "those
quantitieswhichgeologicaland engineeringinformationindicate with reasonablecertaintycan be recoveredin the future from
knownreservoirsunder existingeconomicand operatingconditions."

(b) Correspondsto theWEC categoryof ExploitableCapability, defined as "the amountof GrossTheoreticalcapability that can be
exploitedwithin the limitsof current technologyand underpresentand expectedlocaleconomicconditions".GrossTheoretical
Capability is "the annual energypotentiallyavailable in thecountry if ali natural flowswereturbined downto sea levelor to the
water level of the border of the country...with 100 percentefficiency from the machinery and drivingwater.works." Includes
output from bothsmall and largehydropowerschemes.Data arefor end of 1987. FigureforChina Is fromWang, 1988.

(c) Correspondsto WEC categoryof ProvedReserves.Provedreservesrefersto "recoverableuranium that occursin known mineral
depositsof suchsize, gradeand configurationthat lt couldbe recoveredwithin thestatedproductioncostrangeswith currently
provenminingand processingtechnology,Estimatesof tonnageandgradeare basedon specificsampledataand measurments
of the depositstogetherwith knowledgeof depositcharacteristics"(World EnergyConference,1989). FigureIs forend of 1987.

(d) Accordingto a recentMinistry of Energyreport(Jla,1991),provencoalreservesin Chinaareabout 696anthracite,7996bituminous
coal (59% steam coal and 20% coking coal), and 15% lignite. Earlierbreakdownsfrom the Ministry of Energyusually cite a
largerpercentageof anthracite and correspondinglysmallerpercentag_=of bituminouscoal,

- Not available.

Source:hydropower & uranlum--1989 Surveyof Energy Resources(World Energy Conference);Wang Qlngyi, Energy in China,
1988 (Metallurgical Industry Press,Beijing);coal, oil & gas---BPStatisticalReviewofWorld Energy,June 1990 (BritishPetroleum,
London); Coal in Asia Pacific, Quarterly Report, vol.3, no. 3, Dec. 1991 (New Energyand Industrial TechnologyDevelopment
Organization,Japan).
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Figure I-5. Coal Reserves
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Figure 1-7. Crude Oil Reserves
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Table I-3. Exploitable Hydropower Resources by Province, 1980 (a)

Share of
Potential Potential Total
Installed Annua_ Potential

Capacity Generation Annual
Re_,ion or Province (GW) (TVVh/yr) Generation

I I IIII I I III In IIIIII

Northsubtotal 6.9 23,2 1.2%
Hebei(b) 1.8 4,2 0.2%
Shanxi 2,6 10.7 0.6%
InnerMongolia 2.4 8,4 0.4%

Northeastsubtotal 12.0 38,4 2,0%
Liaoning 1.6 5.6 0.3%
Jilin 4.3 II .0 0.6%
Heilongjiang 6.0 21.9 I. I%

Eastsubtotal 17,9 68,8 3,6%
Shanghai& Jiangsu 0.I 0.3 0.0%
Zhejiang 4.7 14.6 0.8%
Anhui 0.9 2.6 0.I%
Fujian 7. I 32.0 1,7%
Jiangxi 5.I 19,I 1.0%
Shandong 0. I 0,2 0,0%

South-Centralsubtotal 67.4 297,4 15.5%
Henan 2.9 II ,2 0.6%
Hubei 33.I 149,4 7.8%
Hunan 10,8 48.9 2.5%
Guangdong 6.4 24,0 1.2%
Guangxi 14,2 63,9 3,3%

Southwestsubtotal 232.3 1,305,0 67.9%
Sichuan 91.7 515,3 26.8%
Guizhou 12.9 65.2 3.4%
Yunnan 71,2 394.5 20,5%
Xizang 56.6 330.0 17.2%

Northwestsubtotal 41.9 190.5 9.9%
Shaanxi 5.5 21.7 I. I%
Gansu 9,I 42.4 2.2%
Qinghai 18,0 77.2 4,0%
Ningxia 0,8 3.2 0.2%
Xinjiang 8,5 46.0 2.4%

NationalTotal 378.5 1,923.3 100,0%

(a) StatisticsinthistablearecalculatedonthebasisofsiteswhichcanaccommodatepowerplantsofaSOOkWof installedcapacity.
(b) IncludingBeijingandTianJin.

Source:WangO.jngyi,Energyin China,1988(MetallurgicalIndustryPress,Belling).
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Energy Production
I I] I ] ] ]]

ince 1949, sustained growth in energy pro- coalisclassh_edas cokingcoal(thoughconsiderablyless

duction has been the rule. From 1949-1971 is actuallyused in coking; see TableII-9).

total energy production growth averaged Most coal is mined in North and Northeast
13%(Table II-1). This period encompasses China, with one province, Shanxi, accounting for

both the Great Leap Forwardof the late 1950s,when over one-quarter of total output (Tables II-2 and li-
coal production was reported to have tripled in three 3). Virtually ali of the large state-owned mines are
years, and the subsequent collapse and stagnation in this region (Table II-6). Even in the major coal-
of energy production in the 1960s. The period since producing regions, with the exception of Shanxi,
1971has seen production increases interrupted only coal consumption outstrips production in most
in 1980 and 1981, with annual growth averaging provinces (Table II-7). As a consequence coal
6.8% and 5.7% over 1971-1980 and 1981-1990 accounts for a largerpercentage of freight than any
respectively. Although coal clearly is the dominant other commodity(about one-third in terms of tonne-
cor;_mercialenergy source, petroleum began con- km; Table II-28). Coal as a percentage of tonnage
tributing a significant share in the mid-1960s, peak- of freight handled is higher than as a percentage of
ing at nearly 25% in 1976 and now accounting for tonne-km,indicatinoothat, on average,coal is shipped
about 20% of total energy production._ There was shorter distances than other commodities.
a spurtofgrowthin naturalgasproductionin the 1970s, Trends in coke production have followedclose-
but production fellin the early 1980sand did not sur- ly those of coal production (Table II-8). I'wokinds
pass its 1979 peak until 1990. Natural gas now ofcokeare producedin China,whichwehave termed
accounts for about 2% of primary energy produc- "modem"and "antique". The formeris cokeproduced
tjon, down from a high of 3% in 1979-1980. on a large scale with modern industrial equipment,
Hydroelectrici W production has grown in ali ht'; while the latter is made with rather backward tech-
five years since 1949, and has grown at a faster nologythat produces an inferiorproduct, and at the
overall rate since 1971than any other energy source, same time consuming more coal and emitting more
Hydroelectricity's share of primary energy produc- pollutants per unit of output. The spike in produc-
tion has increased to nearly 5%. tion during the Great Leap Forward (1957-1960)

was due to the encouragement of local production
of steel and consequently coke. ThousancJsof inef-

COAL AND COAL PRODUCTS ficient coke ovens were constructed, and millions
of tonnes of coke were turned out for use in local

Since the early 1980s the central government has smelters, the output of which was largely useless.
encouraged the development of small, collectively- Lessthan 20%of mwcoal output is washed,and
and individually-owned coal mines in rural areas nearly aliwvshed coal is used in coking(TableII-10).
to alleviate local shortages. Although output from The low rate of washingmeans that most of the coal
centrally- and locally-owned state-run mines has transported contains relativelylarge amounts of dirt
increased over the past decade, 61% of the growth and rocks, taxing an already overburdened rail sys-
in output between 1980 and 1989 came from the tem. Prospects for increasing the percentage ofcoal
new rural mines, which now account for over one- washed are hampered by the dearth of water in the
third of output (Table II-4). Very little coal comes most productive coal mining regions.
from open-cast mines (3% in 1989; MOE, 1990). Coalgas production, mainly fromcokingovens,

About 75%of coal mined is bituminous, most of has increased steadily (Table II-11). Most coal gas
the rest isanthracite,with lignitemakingup the remain- _sconsumed on-site,but an increasingshare is deliv-
ing4% (TableII-5).Nearlytwo-thirdsofthe bituminous ered to households forcooking.
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PETROLEUM AND ELECTRICITY

PETROLEUM PRODUCTS
ElectriciW generation has grown faster and more

Crude oil production increased rapidly in the 1960s consistently in recent years than production of any

as pumping began at the giant Daqing field in other energy source, more than doubling between 1980
Heilongjiang and the Shengli field in Shandong and 1990 to 621TWh (Table II-16). The share ofgen-
(Table II- 12). Growth was strong throughout the eration from hydropower plants has declined slight-

1970s, but predicted new discoveries failed to mate- iysince the mid-1980s. Nearly four-fifthsof electricity
rialize and growth leveled off in the 1980s. Both is generated thermally, reflecting heavier investment
the Daqing and Shengli fieldsappear to have peaked, in thermal generation over much of China's history
and with no fields of comparable size likely to come since 1949. Hydropowergeneration capacityhas tend-
on line in the near future oil fields will be hard ed to increase at a faster rate than thermal capaci-
pressed to keep output from falling. Development V/, however, and in 1989 made up 27% of total
of potentially rich fields in remoteXinjiang will prob- capacity, as opposed to 9% in 1950. The generation
ably be required for China's future oil independence, capacity growth rates in Table II-18 show that
since demand continues to rise (Tables IV-1and IV- hydropower developed more rapidly than thermal
29). While the rate of crude oil loss at oil fields has power (though from a smaller base) during the peri-
been declining, oil field consumption of crude and od of rapid capacity expansion in the late 1950s.
electricity per unit of output has been increasing, Again between 1964 and 1971 hydropower capac-
indicating the greater effort needed to extract oil iv/grew at a much faster rate than thermal capaci-
from older fields (Table If-13). v/. Thereafter generation capacity increased at slm-

The mix of refined oil products has shifted ilarrates, until the late 1980s, when thermal power
somewhat over the past decade (Table II-14). While received heavier emphasis.
the shares of total refinery output of fuel oil and Estimates of plant efficiency can be gained
kerosene have declined somewhat over the past fromdata on capacity of largegenerating units (units
decade, shares of gasoline, diesel oil, LPG, and over 6 MW, which made up 74 GW of a total of 83
"Light Oil for the Petrochemical Industry" (probably GW installed capacity in 1988; see Table II-19).
mostly napl:tha) have increased, especially that of The share of capacity provided by "high-temperature,
gasoline. This reflects increasingdemand forpetroleum high-pressure" units has increased from 56% to 80%
products in the transportation and residential sac- between 1974 and 1988. At the same time the
toes. Refinerycapacity has consistently been less than capacity of "medium-temperature, medium-pres-
petroleum extraction capacity, reflecting China's sure" units has grown slowly, and that of "low-tem-
position as a net exporter of crude oil. perature, low-pressure" (i.e. inefficient) units has

dropped. While the capacity of cogeneration units
has risen steadily, its share of total thermal capac-

NATURAL GAS iv/shrank from 14% to 1096between 1974 and 1988.
National averagecapacity factorshave increased

Natural gas production grew rapidly from a very overall since the late 1970s, peaking in 1986-1987
low level during the late 1960s and 1970s, but fell mainly through increased utilization of thermal
in the 1980s as increased output of associated gas capacity (Table II-20). In general, larger plants,
from oil fields was unable to offsetproductiondeclines both thermal and hydropower, tend to have larger
at natural gas fields, nearly ali of which are in Sichuan capacity factors (Tables II-21 and II-23). National
(Table II-15). Most associated gas comes from a average capacity factors for thermal power plants
few large oil fields; in 1987 the Daqing, Shengli, have been steady at 60% -,-2% since the late 1970s,

Liaohe, Zhongyuan and Dagang oil fields account- while capacity factors for hydropower plants have
e.t for over 80% of associated gas production. A increased over the same period, from 29% to 39%.
large fraction of production is flared at oil fields Capacity factors for individual plants can be very
because of the expense of transporting it to con- high (Tables II-24 and II-25), and for grids as well
sumers, e.g. in 1985 the grid which supplies Shanghai had
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a capacity factor of 80%. Some capacity, especial- NOTES
ly at smaller plants, is left idle through lack of fuel I Because coal Isthedominantenergysource,alienergy sources
or water. Self-generators (i.e. non-utility generators Inthisdatabook,Includingrawandprocessedcoal,arecon-venedintostandardcoalequivalent(29.310 Gl/tonnestan-
like large factories), which account for less than 896 dardcoal)forpurposesof comparison.
of gross generation, tend to have capacity factors 2 ChenYingrong,1991.ChenstatesthatbiogasmakesupO.5%
under 0.5 (Table II-22). to 1%oftotalbiomassenergyconsumption.TherestoftheInformationin thissectionalso comesfromthissource.

China has been very successful in extending
grids into most rural areas. Currently nearly 90% of
villages have electricity available (Table II-26). In
remote areas in the Southwest this has been accom-

plished mainly through the construction of small
hydropower projects.

RENEWABLE ENERGY RESOURCES

Renewable energy, in the form of biomass, ts the
prima_ source of energy for many rural households;

wood, crop wastes, and dung are the primary fuels.
In 1979 and 1987 about 224 Mtce and 266 Mtce

of biomass energy were consumed, and largeamounts
of firewood were harvested unsustainably (See Table
IV-21 for estimates of biomass consumption and
sustainable yield). About 4.6 million biogas digesters,
producing 1to 1.5 cubic meters of biogas per day for
six to eight months per year, are currently in use,
mainly in the Southwest. 2 Most serve individual
families, but some community and factory digesters

also are in operation.
Small hydropower projects have been a key

element of developing rural areas. Tidal power sta-
tions have been built (5.92 MW installed capaci-

ty), but the resource base is small and capital costs
are higher than for ordinary small hydropower pro-
jects. Wind generators have been used to provide

power to remote communities. Most are less than
one kW capacity (about 100,000 of this type are in
use), although a few demonstration wind farms with
units of several tens of kW have also been set up.
Geothermal resources, the most promising of which
are in Xizang and Yunnan, have been exploited on

a small scale. Most projects are less than 300 kW,
but one station near Lhasa has an installed capac-
ity of 25 MW.
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Table II- 1. Primary Energy Production, 1949-1990

1. Production in Physical Units
Natural Hydro-

Raw Crude Gas (a) electricity

Coal Oil (million (billion

Year (Mt) (Ht) cubic m) kWh)
II I II I IIII

1949 32 O.12 7 0,7
1950 43 0.20 7 0.8
1951 53 0.31 3 0.9
1952 66 0.44 8 1.3
1953 70 0.62 I I 1.5
1954 84 0.79 15 2.2
1955 98 0.97 17 2.4
1956 I10 1.16 26 3.5
1957 131 1.46 70 4.8
1958 270 2.26 I I0 4. I
1959 369 3.73 290 4.4

1960 397 5.20 1,040 7.4
1961 278 5.31 1,470 7.4
1962 220 5.75 1,210 9.0
1963 217 6.48 1,020 8.7
1964 215 8.48 1,060 10.6
1965 232 I 1.31 I, I00 10.4
1966 252 14.55 1,340 12.6
967 206 13.88 1,460 13.I
968 220 15.99 1,400 I 1.5
969 266 21.74 1,960 16.0

970 354 30.65 2,870 20.5
971 392 39.41 3,740 25. I
972 4 I0 45.67 4,840 28.8
973 417 53.61 5,980 38.9
974 413 64.85 7,530 41.4
975 482 77.06 8,850 47.6

1976 483 87.16 I0, IO0 45.6
1977 550 93.64 12,120 47.6
1978 618 104.05 13,730 44.6
1979 635 106.15 14,510 50. I

1980 620 105.95 14,270 58.2
1981 622 I01.22 12,740 65.5
1982 666 102.12 I 1,930 74.4
1983 715 106.07 12,210 86.4
1984 789 I 14.61 12,430 86.8
1985 872 124.89 12,930 92.4
1986 894 130.69 13,760 94.5
1987 928 134.14 13,890 100.2
1988 980 137.05 13,9I0 109.2
1989 1,054 137.65 14,493 118.4

1990 1,080 138.31 15,298 126.7

1991 (b) 233 34.26 3,874 23.2

(a)Figuresfor1984and 1987areslightlydifferentthanInTableII-15becausedatasourcesaredifferent.
(b) First three months of 1991 only. Data are from China Statistics Monthly and should be considered preliminary.

Source: 1949-1989 -- Energy in China, 1990 (MOE, Beijing); 1990 -- China Statistical Yearbook, 1991 (SSB, Beijing); 1991 -- China
Statistics Monthly, May 1991 (China Statistical Information and Consultancy Service Center & the University of Illinois at Chicago).
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Table II- 1. Primary Energy Production, 1949-1990 (continued)

2. Production in Mtce

Raw Crude Natural Hydro-
Coal Oil Gas (a) electricity Total

Year (Mtce) (Mtce) (Mtce) (Mtce) (Mtce)
• I III i •

1949 23 O.17 0.01 0.28 23
1950 31 0.29 0.01 0.32 3I
1951 38 0.44 0.00 0.36 39
1952 47 0.63 0.01 0,53 48
1953 50 0.89 0.01 0.61 5 I
1954 60 I.13 0.02 0,89 62
1955 70 1.39 0.02 0.97 73
1956 79 1.66 0.03 1.41 82
1957 93 2.09 0,09 1.94 98
1958 193 3.23 O.15 1.66 198
1959 264 5.33 0.39 1.78 27I
1960 284 7,43 1.38 2,99 295
1961 198 7.59 1.96 2.99 21I
1962 157 8.21 1.61 3,64 170
963 155 9.26 1.36 3.51 169
964 153 12.I I 1.41 4.28 17I
965 166 16.16 1.46 4.20 187
966 180 20,79 1.78 5.09 208
967 147 19.83 1.94 5.29 174
968 157 22,84 1.86 4.65 186
969 190 31.06 2.61 6.46 230
970 253 43.79 3.82 8.28 309
971 280 56.30 4.97 I0.14 35I
972 293 65,24 6,44 II ,64 376
973 298 76.59 7.95 15.72 398
974 295 92.64 I0,01 16,73 414
975 344 110,09 1.77 19.23 485
976 345 124.52 3.43 18.42 501
977 393 133.77 6,12 19,23 562
978 441 148.65 8.26 18,02 626
979 454 151,65 9.30 20.24 645
980 443 151.36 8.98 23.51 637
981 444 144.60 6.94 26.46 632
982 476 145.89 5.87 30.06 668

1983 5I0 151.53 6.24 34.91 713
1984 564 163,73 6.52 35.07 779
1985 623 178.42 7,20 37.33 856
1986 639 186,70 8.30 38,18 882
1987 663 191,63 8,45 40,48 913
1988 700 195,79 8.50 44.12 958
1989 753 196.65 19.28 47,83 1,017
1990 771 197.58 20.35 51.20 1,04I
1991(b) 167 48,94 5.15 9.37 230

(a) Figuresfor 1984and 1987are slightlydifferentthan in Table11-15because data sources are different.
(b) First three months of 1991only. Data are fromChina Statistics Monthlyand should be considered preliminary.

Source: 1949-1989_ EnergyinChina, 1990 (MOE, BeiJing); 1990-- ChinaStatisticalYearbook,1991 (SSB, BeiJing);1991--China
StatisticsMonthly,May 1991 (ChinaStatistical Informationand Consultancy ServiceCenter &the Universityof Illinois at Chicago).
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Figure II- 1 Commercial Energy Production in China 1950-1990
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Table II- 1. Primary Energy Production, 1949-1990 (continued)

Shares of Total

Raw Crude Natural Hydro,,
Coal Oil Gas (a) electricity

Year (Mtce) (Mtce) (Mtce) (Mtce)
I III III

949 98.096 0.7% 0,0% 1,2%
950 98,0% 0.9% 0,0% 1.0%
951 97.9% I. I% 0,0% 0.9%
952 97.6% 1.3% 0,0% I, I%
953 97.1% 1.7% 0,0% 1.2%
954 96.7% 1,8% 0.0% 1.4%
955 96,7% 1,9% 0,0% 1.3%
956 96,2% 2,0% 0,0% 1.7%
957 95.8% 2,1% O.1% 2.0%
958 97.5% 1.6% 0.1% 0.8% il!.::::::::::_::_:!:!:'.:::::_

_:::::::_:_:::::::::::::::::::::::::::::::::

959 97.2% 2.0% 0.1% 0.7% :i_ Avera,,e Shares of Total:
960 96.0% 2.5% 0.5% 1.0% !ii!
961 94,I% 3.6% 0.9% 1.4% _i_i _i!

962 92.1% 4.8% 0.9% 2.1% i!!
963 91.6% 5,5% 0,8% 2.I% i!il Coal ii_
964 89,6% 7.I% 0,8% 2.5% i!ii 1949-1990 85% _i_
965 88.4% 8.6% 0.8% 2.2% 1981- 1990 72% :
966 86,7% 0.0% 0.9% 2,5% iil _
967 84.5% 1.4% I. 1% 3.0% Petroleum _:
968 84.3% 2.2% 1,0% 2.5% 1949-1990 13% _
969 82.6% 3.5% I, I% 2.8% iiii 1981-1990 21% ii
970 81.9% 4.2% 1.2% 2.7% ::_: i::

971 79.7% 6.0% 1.4% 2.9% illi !
972 77.9% 7.3% 1.7% 3.I% i Natural Gas

973 74.8% 9.2% 2,0% 3.9% ! 1949-1990 1.4% _i'_
974 71.2% 22.4% 2.4% 4.0% 1981- 1990 2. 1% _
975 70,9% 22.7% 2,4% 4.0%

1976 68.8% 24.8% 2.7% 3.7% Hydroelectricity :_::
1977 69,9% 23.8% 2.9% 3.4% 1949-1990 2.9% !_i
1978 70.5% 23.7% 2.9% 2.9% iiil 198I-1990 4.5% i!
1979 70.3% 23.5% 3.0% 3.I% i_i_ __
1980 69.6% 23.8% 3.0% 3.7% iill )_i_iiii:i:::!:!:i:i:i:i:::i:f:i:i:i:i:i:_:i:i:i:::::::::::::::::::::::::::::::::::::::::::::::::::::::::i:i:i:}:i:i::i:i:i:i:::::::::::::::::::::::::::::::.:.:i:i:t::i
1981 70.3% 22.9% 2,7% 4.2%
1982 71.3% 21.8% 2.4% 4.5%
1983 71,6% 21.3% 2.3% 4.9%
984 72.4% 21.0% 2.I% 4.5%
985 72.8% 20.8% 2.0% 4,4%
986 72.4% 21.2% 2.I% 4.3%
987 72.6% 21.0% 2.0% 4.4%
988 73,0% 20.4% 1.9% 4.6%
989 74,I% 19,3% 1.9% 4.7%
990 74,I% 19.0% 2.0% 4.9%
991 (b) 72.4% 21.3% 2,2% 4.1%

(a) Figuresfor1984and 1987areslightlydifferentthaninTableII-15becausedatasourcesaredifferent.
(b) Firstthreemonthsof 1991only.Dataare fromChinaStatisticsMonthlyandshouldbeconsideredpreliminary.

Source:1949-1989--EnergyinChina,1990(MOE,Beijing);1990--ChinaStatisticalYearbook,1991(SSB,Beijing);1991--China
StatisticsMonthly,May 1991(ChinaStatisticalIn[ormatlonandConsultancyServiceCenter& theUniversityofl[llnoisatChicago).
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Table II-1. Primary Energy Production, 1949-1990 (continued)

Growth Rates (percent over previous year)

Raw Crude Natural Hydro-
Coal Oil Gas (a) electricity Total

Year (Mtce) (Mtce) (Mtce) (Mtce) (Mtce)
i I I I iiiii I

1950 34.I% 66.7% 0,096 14.396 34,I%

_951 23.7% 55.0% -57._% _2.5% 23.8% iii................................................_.........................._ .................................1952 24.3% 41,9% 166,7% 44,4% 24,7%
1953 5.7% 40.9% 37,5% 15.4% 6,2% i Average Rates of Growth:
1954 20.0% 27.4% 36,4% 46.7% 20.4%

1955 17.6% 22.8% 13,3% 9.1% 17.6% :_
1956 12.2% 19,6% 52.9% 45.8% 12.8% i_ii Coal
1957 18.5% 25.9% 169,2% 37.I% 19.0% .... 1949-1971 12.1%

1958 106.5% 54.8% 57.1% -14.6% 102.9% :_ 1971-1980 4.7%
1959 36.7% 65.0% 163,6% 7.3% 37,0% i!_i 1981-1991 5.5%
1960 7.6% 39,4% 258,6% 68.2% 9,0% _
1961 -30.I% 2.I% 41,3% 0.096 -28.6% :_

i_ Petroleum962 -20.9% 8,3% -17,7% 21.6% -19.2% ._
963 - I, I% 12.7% -15,7% -3,3% -0,6% 1949-1971 30. 1%
964 -1.2% 30,9% 3.9% 21.8% I, I% 1971- 1980 9.8%
965 8.0% 33,4% 3,8% -1.9% 9,5% 198I- 1991 3.3%
966 8.7% 28,6% 21,8% 21.2% 10.8% i
967 -18.3% -4.6% 9.0% 4.096 -16.1% iii_Natural Gas
968 6.8% 15.2% -4.1% -12.2% 7.1% :!iii_ 1949-1971 33.0%
969 20.9% 36.0% 40,096 39.I% 23.4% ::_i_!!_ 1971- 1980 12.8%
970 33.I% 41.0% 46.4% 28.I% 34,2% _ 1981- 1991 1.9%971 10.7% 28,6% 30.3% 22.4% 13,8%
972 4.6% 15.9% 29.4% 14.7% 7.0%
973 1.7% 17.4% 23,6% 35.I% 5.8% Hydroelectricity
974 -1,0% 21,0% 25,9% 6.4% 4.I% 1949-1971 17.7%
975 16.7% 18,8% 17.5% 15.0% 17,1% 1971- 1980 8. 1%
976 0,2% 13.I% 14,I% -4.2% 3.3% 1981- 1991 6.5%
977 13.9% 7,4% 20.0% 4.4% 12.1% _
978 12.4% I I. I% 13.3% -6.3% 11.5% Total
979 2,8% 2.0% 5.7% 12.3% 2.9% _i 1949-1971 13.1%
980 -2.3% -0.2% -1.7% 16.2% -1.2% _ 1971- 1980 6.0%981 0.3% -4,5% -10.7% 12.5% .0.7% _

1981- 1991 5.0%
982 7.2% 0.9% -6.4% 13,6% 5.6%
983 7.2% 3.9% 2.3% 16.I% 6.8% ii!

[i:.::':;:_'_::_:::_:::!_;_: _;:;_:_'_::_ _::_ .__. .... ' " _ _ _ .

984 10.5% 8,I% 1.7% 0.5% 9.3%
985 10,5% 9.0% 4.I% 6.5% 9.9%
986 2.5% 4.6% 6.4% 2.3% 3.0%
987 3.8% 2,6% 0.8% 6.0% 3.6%
988 5.6% 2.2% 0.3% 9.096 4.9%
989 7.6% 0.4% 4.2% 8.4% 6. I%

1990 2.5% 0.5% 5.6% 7.0% 2.3%
1991(b) -1,6% 0.9% 0.2% -2.9% - 1.2%

(a) Figuresfor 1984and 1987areslightlydifferentthanInTableII-15 becausedatasourcesaredifferent.
(b) DataarefromChina'sLatestEconomicStatisticsandshouldbeconsideredpreliminary,

Source:1949-1989--EnergyinChina,1990(MOE,Beijing);1990--ChlnaStatisticalYearbook,1991(SSB,Beijing);1991--Chlna's
LatestEconomicStatistics,January1992(ChinaStatisticalInformationandConsultancyServiceCenter,HongKong)
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Table 11-2. Commercial Energy Production by Province and Energy Source, 1989

Total

Natural Gas ,,.Electricity('FVVh) Energy
Planning Coal Crude Oil (million Hydro Thermal Total Production
Region Province (Ht) (Mt) cubic m) Subtotal Subtotal Electricity (Htce) (a)
__ I I I II I IIII II III II II II III II I

North Beijing 10.17 (b) (b) 0.22 I I.72 11.94 7,35
Tianjin (b) 4,70 0.38 0 9,66 9,66 7.23
Hebei 63.24 5,78 0.23 0,66 35,90 36.56 53.98
Shanxi 275,01 (b) 0.08 0.80 29.51 30.31 196.78
InnerMongolia 43.82 (b) (b) 0.05 15.32 15.37 31.3I

Northeast Liaoning 49.80 13,45 2.00 1.66 40.21 41,87 58.12
Jilin 24.38 3,42 O.I0 3,I I 12,64 15.75 23.70
Heilon_iang 76.16 5,.5,56 2.25 0.42 27.49 27,91 136,99

East Shanghai (b) (b) (b) 0 27.83 27.83 0
Jiangsu 24,46 0.83 0,04 0.05 36.58 36.64 18,72
Zhejiang 1.44 (b) (b) 6.36 13,67 20.04 3.60
Anhui 3I,16 0.02 (b) I.15 16.13 17,29 22.74
Fujian 9.45 (b) (b_ 6.84 6.12 12.96 9.5I
Jiangxi 20.63 (b) (b) 3,06 8.91 I 1,97 15.97
Shandong, 56.95 33.35 1.54 0.01 41.97 41,98 90.42

South-Central Henan 88.58 9,53 1.32 1.69 28.59 30.28 79.31
Hubei 10.38 0,93 0,07 25.37 8.00 33.37 19.08
Hunan 36.90 (b) (b) 9.51 8.82 18.33 30.19
Guangdong 9.82 0.35 (b) 7.02 22,82 29,84 10.35
Guangxi II .40 0,II (b) 5,86 5.07 10.93 10,66
Hainan 0.00 (b) (b) O.78 0,46 1.24 0.32

Southwest 5ichuan 71.35 0,13 6,46 14.68 18,01 32.70 65.65
Guizhou 34.96 (b) 0.02 4.12 5.54 9,65 26.65
Yunnan 21.81 (b) (b) 5.91 5.50 I 1,41 17.96
Xizang 0.01 (b) (b) 0.27 0.01 0.28 O.I I

Northwest Shaanxi 31.49 0,55 0.00 1.30 13.56 14,85 23.80
Gansu 14.15 1,47 0,03 10.52 5.80 16,31 16.49
Qinghai 3.02 0.73 0.04 4,41 1.41 5.82 5.02
Ningxia 13.39 0.29 0.01 1.23 4.I9 5.42 10,48
Xinjiang 20.20 6.44 0.50 1.31 4,99 6.30 24.83

NatsonalTotal 1,054.15 137.65 14.49 I 18.40 466,30 584,70 1,016.61
Balance(c) 0.01 0.01 -0.56 0,01 -0.12 -0.I I -0.72

(a) Sumofcoal,oii, naturalgas,and hydroelectricityproduction.Hydroelectricityconvertedat 0.404kgceJkWh.
(b) Not available.
(c) Becauseofdifferencesin thecoverageofstatisticsandconversionsto standardcoal,thesumof localstatisticsdoesnotequal

thenationaltotal.

Source:ChinaStatisticalYearbook,1990 (SSB,Beijing).
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Table 11-3. Commercial Energy Production by Province and Energy Source, 1990

Total

Natural Gas Electricity ,,(TVYh) , Energy
Planning Coal Crude Oil (million 'Hydro ..... Thermal Total Production
Region Province (Mt) (Mt) cubic m) Subtotal Subtotal Electricity (Pltce) ta)

I II IIIII I IIIII III IIIII I

North Beijing 10 (b) (b) 0.21 12,33 12.54 7.2
Tianjin (b) 4,70 0,37 0.00 9,50 9.50 7.2
Hebei 62 5.71 0.29 0,70 36.19 36,90 53.I

Shanxi 286 (b) 0.06 0.72 30.70 31.42 204,6

Inner Mongolia 48 Ib) ........ (b) 0.07 16.88 16.95 34,3
Northeast Liaoning 51 13.69 2.04 3,55 40.04 43.58 60. I

jilin 26 3.57 0,10 4.58 12,86 17,45 25,6
Heilon_iang 83 55.63 2.25 0,59 28,92 29.52 142.0

East Shanghai (b) (b) (b) 0,00 28,41 28.41 0.0
Jiangsu 24 0.88 0,04 0.05 40,39 40.45 18,5
Zhejiang I (b) (bi 5.60 15.27 20.87 3.0
Anhui 32 0.02 (b) 1.33 18.09 19.42 23.4
Fujian 9 (b) (b) 7.81 5.85 13.67 9.6
Jiangxi 20 (b) (b) 2.78 9.36 12.14 15.4

Shandong 60 33.51 1.44 0,04 44.59 44,64 92.7
South-Central Henan 91 8.82 1.39 1.54 30.37 31.91 80. I

Hubei 9 0.83 0,08 24.19 9.85 34.04 17.5

Hunan 34 (b) (b) 10.61 9,53 20.14 28.6
Guangdong 9 0,49 (b) 7.72 26.68 34,40 10,2
Guangxi 10 0.12 (b) 6.89 5.67 12.56 10.I

blainan (b) (b) (b) 0.78 0.62 1.40 0.3
Southwest Sichuan 68 0,16 6,62 15.14 19.13 34.26 63.7

Guizhou 37 (b) 0.03 3,75 6.64 10.39 28.0

Yunnan 22 (b) (b) 7.55 5.03 12.58 18.8
Xizang {b) (b) (b) , 0.32 0.01 0.33 0.1

Northwest Shaanxi 33 0.70 0,01 1.26 13.71 14.97 25. I
Gansu 16 1,46 0.03 10.65 6.49 17,14 17.9

Qinghai 3 0.81 0,05 5.73 1.33 7,06 5,7
Ningxia 14 0.26 0.01 I. 10 4.50 5,60 10.8

Xinjiang 21 6.97 0,50 I 43 5.55 6,98 26.2
Natsonal Total 1,080 138.31 15.30 126.72 494.48 621,20 1,040.4
Balancetc) I 0.00 0.00 0.02 -0.02 0.00 0.7

ta) Sum of coal, off, natural gas, and hydroelectricity production. Hydroelectricity converted at 0.404 kgce/kWh.
(b) Not available.
tc) 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 StatisticalYearbook,1991 (SSB,Beijing).
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Table II-4. Raw Coal Production by Producer, 1950-1991

TOTAL CENTRALLY ADbtlNISTERED
, i lm i ii i i i i i

Production Growth Over Production Growth Over Share of

Year (Mt) Previous Year (Plt) Previous Year Total
II I

1950 42.92 30,18 70.3%
1951 53.08 23,7% 37.14 23,1% 70.0%
1952 66.58 25.4% 48,43 30.4% 72.7%
1953 69.73 4.7% 52.18 7.7% 74.8%
1954 83.66 20.0% 62.28 19.4% 74,4%
1955 98.38 17,6% 73.00 17,2% 74.2%
956 110.36 12,2% 81.51 I 1,7% 73.9%
957 130,78 18,5% 94.33 15,7% 72, I%
958 270.00 106,596 157.77 67,3% 58,4%
959 368.79 36,6% 216.43 37,2% 58.7%
960 397.21 7.7% 240.36 I I, I% 60.5%
961 277.62 -30. I% 175.54 -27,0% 63,2%
962 219.55 -20.9% 147.55 - 15,9% 67,296
963 217.07 - I. I% 151.29 2.5% 69.7%
964 214.57 - 1.2% 150.56 -0.5% 70.2%
965 231.80 8,0% 164.28 9. I% 70.9%

1966 251.47 8,5% 180,72 10,0% 71.9%
1967 205.70 - 18.2% 135.88 -24.8% 66. I%
1968 219.59 6.8% 147.30 8.4% 67. I%
1969 265.95 2 I, I% 178.57 21.2% 67. I%
1970 353.99 33. I% 226.72 27,0% 64.0%
1971 392.30 10.8% 246.58 8.8% 62.9%
1972 410.47 4.6% 249.22 I. 1% 60.7%
1973 416.97 1.6% 247.67 -0.6% 59.4%
1974 413,17 -0.9% 242.78 -2.0% 58.8%
1975 482.24 16.7% 279.95 15.3% 58.1%
1976 483.45 0.3% 273,64 -2.3% 56.6%
1977 550,68 13.9% 295.27 7.9% 53.6%
1978 617.86 12.2% 341.84 15.8% 55.3%
1979 635.57 2.9% 357.77 4.7% 56.3%
1980 620.09 -2.4% 344.39 -3.7% 55.5%
1981 621.69 0.3% 335.09 -2.7% 53.9%
1982 666.32 7.2% 349.90 4.4% 52,5%
1983 714.53 7.2% 363.12 3.8% 50.8%
1984 789.23 10.5% 394.70 8.7% 50.0%
1985 872.31 10.5% 406.29 2.9% 46.6%
1986 894,04 2.5% 413.92 1.9% 46.3%
1987 928.09 3,8% 420.20 1.5% 45.3%
1988 979.87 5.6% 434.45 3.4% 44.3%
1989 1,054.15 7.6% 458.30 5.5% 43.5%

1990 (a) 1,079.30 2.4% 480.22 4.8% 44.5%
1991 (b) 1,062.43 -I.6% 501.34 4.4% 47.2%

(a) Data are from an article by a Ministry of Energy author 0la, 1991) and should be considered preliminary only. Other sources have
reported different figures (e.g. the Ministry of Energy Publication, Energy in China 1990, reported 1990 production of 1,053 Mt
(a 0.1% decrease over the previous year), while the 1991 China Statistical Yearbook reports 1,080 Mt.)

(b) Data are from "China's Latest Economic Statistics" and should be considered preliminary only.

Source: Yearbook of Coal Industry in China 1982-1988 (Coal Industry Press, Beijing); Energy in China, 1990 (MOE, Beijing); China's
Latest Economic Statistics, Ian 1992 (Chtna's Statistics Information Consultancy Service Centre, Hong Kong);/la Yunzhen, Coal in
Asia Pacific, Quarterly Report, vol.3, no. 3, Dec. 1991 (New Energy and Industrial Technology Development Organization, Japan).
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Table 11-4. Raw Coal Production by Producer, 1950-1991 (continued)

LOCAL STATE-OWNED RURAL COLLECTIVE
ii i ii

Production Growth Over Share of Production Growth Over Share of
Year (Mt) Previous Year Total (Mt) Previous Year Total

i i i iiii

1950 12,74 29,7% 0
1951 15.94 25,I% 30,0% 0
1952 18,15 13,9% 27.3% 0
1953 17,55 -3.3% 25.2% 0
1954 21.38 21.8% 25.6% 0
1955 25.38 18,7% 25.8% 0
1956 28.85 13,7% 26.I% 0
1957 36.45 26,3% 27.9% 0
1958 78,23 114,6% 29.0% 34.00 12.6%
1959 124.36 59.0% 33.7% 28.00 -17.6% 7.6%
1960 134.85 8,4% 33,9% 22,00 -21,4% 5.5%
1961 102.08 -24.3% 36.8% 0
1962 72.00 -29,5% 32.8% 0
1963 65.78 -8,6% 30.3% 0
1964 64.01 -2,7% 29.8% 0
1965 67.52 5.5% 29.I% 0
1966 70.75 4.8% 28,I% 0
1967 61.82 -12.6% 30,I% 8.00 3.9%
1968 59.29 -4.I% 27,0% 13.00 5.9%
1969 69.38 17.0% 26.I% 18.00 6,8%
1970 96.27 38.8% 27.2% 31.00 8.8%
1971 13,72 18.1% 29.0% 32.00 8.2%
1972 25,25 I0.I% 30,5% 36.00 8,8%
1973 27.30 1.6% 30.5% 42.00 I0,1%
1974 18.39 -7.0% 28.7% 52,00 12.6%
1975 45.29 22.7% 30,I% 57.00 I 1.8%
1976 44.81 -0.3% 30.0% 65.00 13,4%
1977 76,41 21.8% 32.0% 79.00 14.3%
t978 89.02 7.1% 30.6% 87.00 14.I%
1979 71.50 -9,3% 27,0% 106.30 16.7%
1980 62.I0 -5.5% 26,I% I 13.60 6.9% 18,3%
1981 60.00 -1.3% 25.7% 126.60 I 1.4% 20.4%
1982 70.35 6.5% 25.6% 146,07 15.4% 21,9%
1983 81.34 6.5% 25.4% 170.07 16.4% 23,8%
1984 77.65 -2.0% 22.5% 216.88 27.5% 27,5%
1985 82.78 2.9% 21,096 283.24 30.6% 32.5%
1986 82.21 -0.3% 20.4% 297.91 5.2% 33.3%
1987 83.20 0.5% 19.7% 324,69 9.0% 35,0%
1988 93.89 5.8% 19,8% 351.53 8,3% 35.9%
1989 215.51 I 1.2% 20.4% 380,34 8,2% 36.i%
1990(a,c) 599,08 55.5%
1991(b,c) 561.1I -6.3% 52.8%

(a) Dataare froman articleby a Ministryof Energyauthor(Jia,1991)and shouldbeconsideredpreliminaryonly. Othersourceshave
reporteddifferentfigures.

(b) Data are from"China'sLatestEconomic Statistics"and shouldbe consideredpreliminaryonly.
(c) Forali local mines, includingstate-run,collectively-and individually-ownedmines.

Source:Yearbookof Coal Industryin China1982-1988(Coal IndustryPress, Beijing);Energyin China, 1990 (MOE,Beijing);China's
Latest EconomicStatistics, Ian 1992 (China'sStatisticsInformationConsultancyService Centre,Hong Kong);|la Yunzhen,Coalin
Asia Pacific,quarterly Report, vol.3, no. 3, Dec. 1991(New Energyand IndustrialTechnologyDevelopmentOrganization,lapan).

II-20 China Energy Databook Chapter II, Energy Production



Figure II-3 Raw Coal Production, 1950-1991
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Table 11-5. Raw Coal Production by Type of Coal, 1952, 1957, 1965 and 1979-1989 (Mt)

Bituminous Coal

Coking Other

Year Total Subtotal Coal Bitum. Anthracite Lignite I

1952 53.96 46.16 I 1.36 34.80 7,72 0.08
1957 124.24 101.24 45.86 55.38 20,14 2.86
1965 231.80 183.38 106.73 76.65 39.59 8.83

1979 635,54 484.45 249.49 234,96 125.84 25.25
1980 620,15 466.86 308.33 158.53 128,97 24.3I
1981 621,64 467,14 303.99 163.15 13I, I I 23.39
1982 666.33 502.31 331.14 171.17 139.05 24,97
1983 714,53 535.77 347.84 187.93 151.86 26.90
1984 789.23 589.40 373.82 215.58 169.72 30.I I
1985 872.28 657,78 391.09 266.69 182.28 32.22
1986 894,04 677,27 415.71 261.56 184.75 32.02
1987 927.96 702.42 454.94 247,48 192.34 33.20
1988 979,88 740.56 462.72 277,84 202,61 36.70
1989 1,054.15 793.39 499.66 293,73 217.98 42.78

Source: Energy Statistical Yearbook of China, 1989 (SSB, Beijing); Coal Industry
Yearbooks,1982 and 1990 (MOE, BeiJing).

Figure II-5 Raw Coal Production by Type of Coal, 1979-1989
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Table II-6. Major Coal Mining Enterprises:
Annual Production • 5 Million Tonnes of Raw Coal, 1980 and 1985-1989 (a)

Annual Production (million tonnes of raw coal)
i i i i

Name of Mine Province 1980 1985 1986 1987 1988 1989
II1| I I I I II I I I

I Datc_g Sh_nxi 24,520 30.805 29.184 28.738 29.229 29.990
2 Kailuan Hebei 19,287 6.663 18,496 18.809 17.524 17.962
3 Pingdingshan Henan 13.651 5,966 16,683 17.236 17.434 17,613
4 Jixi Heilongjiang 12.700 2.997 13.486 13.440 13.322 17.270
5 Hegang Heilongjiang 12.732 4.298 14.477 14.586 14.451 16.250
6 Xishan Shanxi 9.308 1.772 12.573 13.557 13.I I I 15,701
7 Yangquan Shanxi 12,178 3.932 14,298 14.972 15.089 15,681
8 Huaibei Anhui 13.284 4.247 14.350 14.278 14.096 14.147
9 Xuzhou Jiangsu 12.558 12.830 12.479 12.639 12.517 12.923
10 Fu×in Liaoning 11.749 11.500 11.235 11.043 10.945 12.630
I Fengfeng Hebe* 10.312 11.305 11.356 II .491 II ,540 11,575
2 Xinwen Shandong 5,631 6.667 6.696 6.828 7.519 10.837
3 Shuangyashan Heilongjiang 5.272 6.741 7.389 8.035 8.290 10.320
4 Lu'an Shanxi 4.517 6.840 8.026 8.805 10.001 I0.104
5 Yima Henan 6.416 8,304 8.497 8.233 8.252 10.082
6 Jincheng Shanxi 4.165 6,131 6,786 8,155 10.033 10,042
7 Yanzhou Shandong 2.333 5.200 6.348 7.437 8.659 10,033
8 Huainan Anhui 9.043 9,232 9.537 7.910 8.948 9.162
9 Qitaihe Heilongjiang 3,250 4.834 5,426 6.511 7.119 8.530

20 Fushun Liaoning 8.079 8.213 8.150 6,904 7.053 8,360
21 Tiefa Liaoning 2,173 4.555 4.929 5.630 6.709 8.030
22 Fenxi Shanxi 4.502 6.185 6.731 6.668 6.924 7.083
23 Pingzhuang Liaoning .... 6.330
24 Shitanjing Ningxia 5,379 5,780 5.806 5.905 6.216 6.319
25 Zaozhuang Shandong 7.509 6,613 6.316 6.388 6.161 6.213
26 Beijing 6.202 5.975 5.709 5.890 5.966 6,135
27 Tongchuan Shaanxi 6.684 7.059 6.997 6,515 5,857 5.855
28 Feicheng Shandong 3.683 3,071 3.032 3.299 3.546 5.618
29 Shenyang I_iaoning I. 126 4.953 4.816 4.279 4.616 5.520
30 ,Tonghua _ilin 4.563 4.006 3.842 4,119 4.172 5.330
31 Zhengzhou Henan 5.107
32 Zibo Shandong 5.223 4,398 4.268 3.967 4.195 5.096
33 Hebi Henan 4.683 4.854 4.917 5.135 5.181 5.009
34 Antaibao(b) Shanxi 0 0 0 0

(a) The listedminesareali keyenterprises(largestate-runprojects).
(b) The Antalbaomine (in northernShanxi near Datong)has a capacity o(over 15Mt/yr(steamingcoal), 12Mtof whichwouldbe

washed and 9 Mt of which would beexportquality. The mine is a Joint venture withOccidental Petroleumand began produc-
tion in 1988.Althoughoutput data are not available, lt is reported that productionwas about9 Mtin 1990and 12Mtin 1991.

- Not available.

Source:EnergyStatisticalYearbookof China, 1989 (SSB, Beijing):Energyin China, 1990 (MOE, Beijing);Coal IndustryYearbook,
1990 (MOE,Beijing);MartinWeil,The China Business Review,1991;Nancy Kiang,East-WestCenter.
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Table 11-7. Net Coal Production by Province, 1988

Raw Coal Coal

Planning Production Consumption Balance (a)

Region Province (Mt) (Mt) (Mt)
IUl II I

North Beijing 9,06 23, I -14.05
Tianjin (b) 17,3 (b)
Hebei 64,34 77.6 - 13.26
Shanxi 246.48 72.5 174.03

Inner Mongolia 37,35 34.0 3.40
Northeast Liaoning 45.89 79.3 -33.4

Jilin 22.28 36.2 -13.93
Heilongjiang. 7!,72 55.9 15,81

East Shanghai (b) 24,7 (b)
Jiangsu 23.32 60.7 -37.4
Zhejiang 1.43 23.4 -21.96
Anhui 30.52 31.6 -1.05

Fujian 8.46 12.I -3.64
]iangxi 20.49 23.2 -2.72
Shandong 55.59 64,7 -9.13

South-Central Henan 82.45 62.7 19.7I
Hubei 10.01 33.7 -23.68
Hunan 35.62 41, I -5.47

Guangdong 9.28 22.8 -13.47
Guangxi 10.35 15.0 -4.6 I

Hainan 0.01 (b) {b)
Southwest Sichuan 67.07 66.8 0.26

Guizhou 32.10 23.9 8.19
Yunnan 20.55 21.0 -0.49

Xizang 0.01 (b) _b)
Northwest Shaanxi 27.65 25.5 2.12

Gansu 13.58 17.I -3.5 I

Qinghai 2.68 4.5 -1.78
Ningxia 13.28 7.3 6,01
Xiniian_ 18.13 16.0 2.17

NatJonalTotal (c) 979.88 993,5 -13.66
Balance (d) 0.18 0.04

(a) No attempt is made here to account for losses in coal transportation or processing
rb) Not available. In the cases of Tlanjln and Shanghai lt can probably be assumed that coal production Is negligible compared to con-

sumption.
(c) 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.
(d) 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: EnergyStatisticalYearbookof China, 1989 (SSB,Beijing).
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Table 11-8. Coke Production, 1949-1990--Thousand Tonnes

"Modern"
Coke as %

Year Total "Modern" (a) "Antique" (b) of Total
I I I II II llllllIII

1949 0,54 0.53 0,01 98,1%
1950 1,50 1.29 0.21 86.0%
1951 2.03 1,69 0.34 83.3%
1952 2.89 2,22 0.67 76,8%
1953 3.55 2.78 0.77 78,3%
1954 4.50 3.34 I, 16 74,2%
1955 5.48 3.90 1.58 71.2%
956 6.37 4,56 1.81 71.6%
957 8.30 5,55 2.75 66,9%
958 21.74 8,03 13.71 36.9%
959 45.04 II .24 33.80 25.096
960 56.47 16.I0 40.37 28.5%
961 28,09 12.03 16.06 42.8%
962 3.42 IO,I0 3.32 75.3%
963 1.06 9,55 1.51 86.3%
964 I,13 9,80 1.33 88.I%
965 3.33 12.03 1.30 90,2%
966 6.34 14.19 2.15 86.8%
967 1.02 I0.19 0,83 92.5%

1968 0.98 10.05 0.93 91.5%
1969 i6.76 14.50 2.26 86.5%
1970 23,30 19.16 4.14 82.2%
1971 30,23 23.12 7.I I 76.5%
1972 34.37 25.36 9.01 73.8%
1973 34.51 26.51 8.00 76,8%
1974 31.04 23.76 7.28 76.5%
1975 36.80 27.39 9.41 74.4%
1976 35.70 25.86 9.84 72,4%
1977 39.29 26.83 ' _..46 68,3%
1978 46.90 32.69 ,'_._I 69.7%
1979 45,83 33.54 12.29 73.2%
1980 43,43 34,05 9.38 78.4%
1981 38.95 31.72 7.23 81,4%
1982 40.19 33.I I 7.08 82,4%
1983 42.20 34.51 7,69 81.8%
1984 45.57 36.15 9.42 79.3%
1985 48.02 38,36 9.66 79.9%
1986 52.76 40.93 I 1.83 77,6%
1987 57.95 43.75 14.20 75.5%
1988 61.08 45.42 I5.66 74.4%
1989 66.24 46,75 19.49 70.6%
1990 73.28 51.30 21.98 70.0%

(a) "Modern"cokeiscokeproducedin Industrialcokeovens.
(b) "Anlique"cokeiscokeproducedin clayordirt kilns(usuallybyruralenterprises),whicharemuchdirtierandmoreInefficient

thanIndustrialcokeovens.

Source:EnergyStatisticalYearbookofChina,1989(SSB,Beijing);ChinaStatisticalYearbook,variousyears(SSB,Beijing).
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Figure 1I-6 Coke Production, 1949-1990
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Table II-9. Coking Coal Used in Coke Production, 1980-1988---Million Tonnes

% Coking

Coking Coal Used for Other Coke Coal Used
Year Production Coking Purposes Production for Coke

II I III i ii ulm

1980 308.33 66.82 241.51 43.43 21,7%
1981 303,99 59.09 244.90 38.95 19,4%
1982 33 I, 14 60,77 270.37 40,19 18.4%
1983 347,84 63.94 283.91 42.20 18,4%
1984 373.82 69.63 304,19 45.57 18.696
1985 391.09 73.04 318.05 48.02 18.7%
1986 415.71 80.57 335.14 52.76 19.4%
1987 454.94 87,66 367.28 57.95 19,3%
1988 462.72 88.79 373.96 61.08 19.2%

i ,

Source:EnergyStat4stlcalYearbookofChina,1989(SSB,Beijing).

,,. , , , ,, ,
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Table II- 10. Production of Washed Coal, 1949-1990 (a)

Raw Coal Washed Coal Output (c)

Input to Percentage (million ton,nes)
Coal of Total Washed ' ' Other L,osse$ and

Washing (b) Production Cokin_ Washed Middlings (f)

Year (million t) Wasb_.d Coal (d) Coal (e) (Mt)
I i iiii ii I i

1949 - 0.68 -
_950 -. 1.94 -
1951 - 1.58 -
1952 - 2.77 -
1953 5.91 8% 3.87 2.04
1954 II.i2 13% 5.19 5.93
1955 16.40 17% 7. I0 9.30
1956 18.84 17% 8,51 10.33
1957 21.11 16% 9,16 11.95
1958 28.52 I I% 14.65 13.87
1959 44.98 12% 26.13 18.85
1960 53.33 13% 41.27 - 12.06
1961 34.05 12% 24,03 - 10,02
1962 30.94 14% 15.71 15.23
1963 29.45 14% 14,56 14.89
1964 32.91 15% 14.71 - 18.20
965 40.56 17% 18.47 - 22.09
966 48.44 19% 20.41 - 28.03
967 36,31 18% 16.48 - 19.83
968 24.04 I I% i 5,74 - 8.30
969 34.91 13% 21.47 - 13.44
970 49,31 14% 29.57 - 19.74
971 78.05 20% 37._.3 - 40.62
:)72 88.04 21% 39.81 - 48.23
973 84.23 20% 40.16 - 44.07
974 79.61 19% 35.99 - 43.62
975 92.67 19% 44.38 - 48.29
976 84.00 17% 40.73 - 43,27
977 89,63 16% 44,44, - 45.19
978 13.17 8% 53.97 59.20
979 16,12 8% 54,89 - 61.23
980 14,22 8% 53.82 6.48 53.92
'_81 12,54 8% 51.59 6.73 54.22
982 22.62 8% 53,01 8.20 61.41
983 26.88 8% 56.29 8.28 62.31
984 33.99 7% 60.17 10.81 63.01
985 42,94 6% 61.45 1.60 79.89
986 52.70 7% 63.29 1.33 88.08
987 63.28 8% 72.30 2.05 88.93
988 7 I. 17 7% 74.33 0.99 95.85
989 8 I, I I 7% 80.37 -

1990 - - 68.58 -

(a) Data are from the Energy Statistical Yearbook of China unless otherwise noted.
(b) Data are from Yearbooks of China's Coal Industry. They are for key enterprises only, so they represent the majority of Input, but still less than

total input. 1989 figure based on washed percentage of raw coal output according to Energy in China.
(c) Washed coal data are from Yearbooks of Coal Industry unless otherwise noted.
(d) Data are from Statistical Yearbook of Chlna's Economy. 1990 figure is from Energy of China, 1991, no. 1.
(_) Data are from the Energy Statistical Yearbook.
(f) 1980 figure is from the Energy Statistical Yearbook. Other ';tears' figures are the difference 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."

- Not available.

Source: Energy Statistical Yearbook of China, 1989 (SSB, Beijing); Yearbook of China's Coal Industry, 1983, 1985, 1987 &1989 {Coal Industry Press,
Beiiing); China Statistical Yearbook, 1990 (SSB, Beijing); Energy in China, 1990 (MOE, Beijing); Energy oi"China, 1991, no. 2 (Energy Research Institute,
Beiiing); Statistical Yearbook of China'a Industrial Economy, 1990 (China Statistics Press, Beijing).
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Figure 11-7 Washed Coal Output, 1981-1989
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Figure 11-8 Washed Coal & Total Raw Coal Production, 198 I-1989
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Table II- 11. Coal Gas Production 1980-1989 (a)

Coal Input to Coke Input Coal Gas Coal Gas

to Coal to Coal (million cubic meters) ,, (Mtce),.(c) ,.
Gasification Gasification F'rom Coking "l:rom"Cokin'g

Year (million t) (b) (million t) Ovens Other Subtotal Ovens Other Subtotal
,11 I ii

1980 .31 0.79 10.65 1.17 11.82 0.006 0.00 0.007
1981 .37 0.80 10,74 1.30 12.04 0.006 0,00 0.007
1982 .40 0.82 10.69 1,72 12.41 0.006 0,00 0.007
!983 .48 0.89 11.89 1,52 13.41 0,007 0.00 0,008
_984 .62 1.02 _2.05 _.s6 13.6_ 0.o07 0.00 0.o08
1985 .91 0.99 13.19 1.64 14.83 0.008 0.00 0.009
1986 2.43 0.82 16.36 3,37 19.73 0,010 0.002 0.012
1987 2.24 0.29 15.53 421 19.74 0.009 0.002 0.012
1988 2.79 0.39 15.98 4,76 20.74 0.009 0.003 0,012

1989 3.69 (d) (d) (d) (d) (d) (d) (d)

(a) Data are from Energy Statistical Yearbook of China unless otherwise noted.
(b) Includes raw and washed coal. Sum is uncorrected for the different heat values of raw and washed coal.
(c) Coking coal gas is assigned a heat value of 0.59 tee/'000 cubic meters, and other coal gas is assigned a value of 0.58 Ice/'000 cubic

meters. These are central values for a range of figures fordifferent types of coal gas produced In coking ovens and by other pro-
cesses.

(d) Not available.

Source: Energy Statistical Yearbook oi China, 1989 (SSB, Beijing); "/ea_ook of Chtna's Coal Industry, !983-!989 (Coal Industry
Press, Beijing); China Statistical Yearbook, 1990 (SSB, Beijing); Energy in China, 1990 (MOE, Beijing).
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Table II- 12. China's Crude Oil Production by Oilfield, 1950-1990 (a)

Thousand Barrels per Day OILFIELD:

Year Daqing Shengli Liaohe Huabei Zhongyuan Xinjiang Dagang Offshore (c) Others Total
i iiii i ii I i I ii ii IIII

1950 2 2 4
1951 3 3 6
1952 2 7 9
1953 2 II 12
1954 2 14 16
1955 2 18 19
1956 2 21 23
1957 3 26 29
1958 14 31 45
1959 27 47 74
1960 16 32 52 I00
1961 22 38 50 I10
962 40 I 34 45 120
963 53 6 27 43 130
964 68 12 61 40 180
965 85 15 80 51 230
966 108 40 86 2 54 290
967 116 53 52 4 56 280
968 124 65 43 8 61 301
969 257 78 49 I0 87 480
970 353 90 3 29 19 105 600
971 443 130 15 26 33 133 780
972 459 144 31 44 38 186 902
973 566 176 44 39 60 205 1,090
974 680 240 57 26 82 230 1,315
975 845 300 81 25 87 152 1,490

1976 864 331 60 80 16 82 241 1,675
1977 940 364 55 200 41 75 199 1,874
1978 1,000 380 77 220 55 68 282 2,082
1979 1,010 405 82 240 68 62 255 2,122
1980 1,038 401 90 226 82 55 228 2,120
1981 1,039 324 I00 210 81 51 207 2,012
1982 1,039 327 106 227 43 81 58 164 2,045
1983 1,047 367 122 211 61 85 56 171 2,120
1984 1,079 463 154 205 98 91 64 149 2,302
1985 1,106 554 181 207 03 99 64 6 159 2,480
1986 I,II6 593 201 201 27 I10 79 8 191 2,625
1987 I,II6 635 228 160 37 115 84 14 206 2,694
1988 I,II9 669 253 123 45 124 85 15 221 2,752

1989 (b) I,II6 670 270 116 36 129 82 19 226 2,764
1990 (b) I,II6 673 270 106 27 137 88 29 233 2,777

(a) I 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.

(b) Figures collected by David Fridley, East-West Center, based on Chinese press releases.
(c) Includes volumes produced from Extended Drill Stem Tests (EDS'T).

Source: The Petroleum Resources of China (DOE, 1987); Yearbook of China's Economy, 1988-1990 (SSB, Bei)tng);Energy in China,
1990 (MOE, Beijing); China National Offshore Oil Corporation.
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Table II-12. China's Crude Oil Production by Oilfield, 1950-1990 (continued)

Growth Over Previous Year OILFIELD:
| | , | ,, ,|,1| li , • ,,

Year Daqing Shengli Liaohe Huabei Zhong,/uan Xinjiang Dagang Offshore (c) Others Total
i11 i i I

1951 44.2% 63.9% 52.5%
1952 -44. I% 147.2% 42.9%
1953 2.4% 53.6% 42.7%
1954 -4.3% 32.5% 26.8%
1955 -4.5% 25,9% 22.4%
1956 1.3% 22.3% 20.4%
957 86.2% 20.4% 25,4%
958 325.6% 18.2% 52.7%
959 92.0% 54.3% 66. I%
960 19.4% I I. I% 35,5%
961 36.4% 18.8% -3,9% 9.7%
962 85.2% -9.9% - I 1.0% 9.I%
963 33.0% 597.3% -20.0% -4.I% 8.3%
964 27.8% 85.9% 122.8% -8.I% 38.8%
965 25.0% 23,2% 30.7% 27.9% 27,4%
966 27. I% 172.1% 8.0% 6.5% 26,1%
967 7.4% 31.3% -40.0% 100.0% 3.7% -3.4%

1968 6.9% 23.8% - 16.7% 100.0% 8.9% 7.4%
1969 106.9% 19.2% 13.6% 25,0% 43.2% 59.6%
1970 37.7% 16.1% -40. I% 92.0% 21.2% 25.0%
1971 25.3% 44,4% 428.6% -9.5% 70.8% 26.4% 30,0%
1972 3,8% 10,8% I 12.2% 64.5% 15.9% 39,7% 15.7%
1973 23,2% 22.2% 40. I% - 10.2% 57.9% I0. I% 20.8%
1974 20.2% 36.4% 28,6% -33. I% 37.3% 12.2% 20.6%
1975 24.3% 25.0% 43. I% -3.0% 5.3% -33.9% 13.3%
1976 2.3% 10.3% -25,9% -35.3% -53% 58,5% 12,4%
1977 8.8% 10.0% -8.7% 149.3% 150,0% -8,3% - 17,4% I 1.9%
1978 6.4% 4.4% 40.0% 10.0% 33.3% -9.I% 41.9% I I. I%
1979 1.0% 6.6% 7. I% 9. I% 25,0% - 10,0% -9.7% 1,9%
980 2,8% - 1.0% 10.0% -6.0% 20.0% -I I. I% - 10.5% -0.I%
981 O,1% - 19.3% 10.4% -6.8% - I. I% -6,6% -9.3% -5,1%
982 0.0% I. I% 6.4% 8.0% -0.9% 13.7% -20.8% 1.6%

983 0.8% 12.3% 15.I% -7,I% 40,3% 6.0% -4.I% 4,2% 3.7%
984 3.0% 26.1% 26.0% -2.7% 61.5% 6. I% 14.1% - 12,9% 8.6%
985 2.6% 19.6% 17.3% 0,7% 5.6% 9.7% 0.5% 7.2% 7,7%
986 0.8% 6.9% I 1,2% -2.9% 22.4% I I. I% 22.7% 33.5% 20.2% 5.8%
987 0.0% 7. 1% 13.4% -20.5% 7.9% 4.5% 6.7% 90, I% 7.6% 2.6%
988 0,3% 5,4% 10.9% -23,0% 6,2% 7.0% 1,2% 5.5% 7.3% 2.2%

989 (b) -0.3% O.I% 6,9% -5.6% -6.I% 4.7% -3.3% 25.9% 2.3% 0.4%
990 (b) 0.0% 0.5% -0.2% -8.3% -7.I% 5.6% 7.8% 51.2% 2.9% 0.5%

(a) 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.

(b) Figures collected by David Fridley, East-West Center, based on Chinese press releases.
(c) Includes volumes produced from Extended Drill Stem Tests (EDST).

Source: The Petroleum Resources of China (DOE, 1987); Yearbook of China's Economy, 1988-1990 (SSB, Beijing); Energy in
China, i990 (MOE, Bei)lng); China National Offshore Oi! Corporation.
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Figure II-9 Crude O11 Production Growth rates
Daqing and Total, 195 1-1990
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Table 11-12. China's Crude Oil Production by Oilfield, 1950-1990 (continued)

Shares of Total Production OILFIELD:

Year Daqing Shengli Liaohe Huabei Zhongyuan Xinjizng Dagang Offshore(c)Others" Total
I I • II

950 58% 42% 100%
951 55% 45% 100%
952 21% 7996 100%
953 15% 85% 100%
954 12% 88% 100%
955 9% 91% 100%

1956 8% 92% 100%
1957 1I% 89% 100%
1958 31% 69% 100%
1959 36% 64% 100%
1960 16% 32% 52% 100%
1961 20% 35% 46% 100%
1962 33% 1% 29% 37% ICK)%
963 41% 5% 21% 33% 100%
964 38% 7% 34% 22% 100%
965 37% 6% 35% 22% 100%
966 37% 14% 300/0 1% 19% 100%
967 41% 19% 18% 1% 20% 100%
968 41% 22% 14% 3% 20% 100%
969 53% 16% 10% 2% 18% 100%
970 59% 15% 0% 5% 3% 18% 100%
971 57% 17% 2% 3% 4% 17% 100%
972 51% 16% 3% 5% 4% 2 I% 100%
973 52% 16% 4% 4% 6% 9% 100%

1974 52% 18% 4% 2% 6% 7% 100%
1975 57% 20% 5% 2% 6% 0% 100%
1976 52% 20% 4% 5% 1% 5% 4% 100%
1977 50% 19% 3% I I% 2% 4% 1% 100%
1978 48% 18% 4% I I% 3% 3% 4% 100%
1979 48% 19% 4% I I% 3% 3% 12% 100%
1980 49% 19% 4% I 1% 4% 3% I I% 100%
1981 52% 16% 5% 10% 4% 3% 10% 100%
1982 5 I% 16% 5% I 1% 2% 4% 3% 8% 100%
1983 49% 17% 6% 10% 3% 4% 3% 8% 10004
1984 47% 20% 7% 9% 4% 4% 3% 6% 100%
1985 45% 22% 7% 8% 4% 4% 3% 0.2% 6% 100%
1986 43% 23% 8% 8% 5% 4% 3% 0.3% 7% 100%
1987 41% 24% 8% 6% 5% 4% 3% I% 8% 100%
1988 41% 24% 9% 4% 5% 4% 3% I% 8% 100%

1989 (b) 40% 24% 10% 4% 5% 5% 3% I% 8% 100%
1990 (b) 40% 24% 10% 4% 5% 5% 3% I% 8% 100%

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

(b) Figures collected by David Fridley, East-West Center, based on Chinese press releases.
(c) Includes volumes produced from Extended Drill Stem Tests (EDST).

Source: The Petroleum Resources of China (DOE, 1987); Yearbook of China's Economy, 1988-1990 (SSB, Beijing); Energy in China,
1990 (MOE, Beijing): China National Offshore Oil Corporation.
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Figure II- 10 Crude O11 Production Shares by Field, 1950-1990
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Table II- 12. China's Crude Oil Production by Oilfield, 1950-1990 (continued)

Mtce OILFIELD:

Year Daqing Shengli Liaohe Huabei zhong,/uan Xinjiang Dagang 'Offshore(c)Others Total
I II I II I IIIIIIII

1950 0,2 O.I 0.3
1951 0,2 0.2 0,4
1952 O.I 0.5 0,6
1953 O,I 0.8 0.9
1954 O.I 1.0 I, I
1955 O.I 1.3 1.4
1956 O,I 1,5 1.7
1957 0,2 1.8 2.I
1958 1.0 2.2 3,2
1959 1.9 3,4 5.3
1960 I, I 2.3 3.7 7.I
1961 1.5 2.7 3.6 7.8
1962 2.8 O.I 2.4 3.2 8.5
1963 3.8 0.5 2.0 3.I 9.3
1964 4,8 0.8 4.3 2.8 12,9
965 6.I 1,0 5.7 3.6 16.4
966 7.7 2.8 6.I O.I 3.8 20.7
967 8.3 3,7 3,7 0.3 4.0 19.9
968 8.8 4,6 3,I 0.6 4.3 21.4
969 18.3 5.5 3.5 0,7 6.2 34.2
970 25.2 6.4 0.2 2.I 1.4 7.5 42.7
971 31.5 9,3 I. I 1.9 2.3 9.5 55.5
972 32.7 10.3 2.2 3.I 2.7 13.3 64.3
973 40.3 12.5 3.I 2.8 4.3 14.6 77.6
974 48,4 17.I 4.0 1.9 5,9 16.4 93.6
975 60.2 21,4 5.8 1.8 6.2 10.8 106.I
976 61.5 23.6 4.3 5,7 1.2 5.9 17.1 119.2
977 66.9 25.9 3.9 14,2 2.9 5,4 14.2 133,4
978 71.2 27.I 5.5 15.7 3,9 4,9 20.I 148.3
979 71.9 28,8 5.9 17.I 4.9 4.4 18.I 15I. I
1980 73.9 28.6 6.4 16.I 5.9 3.9 16.2 150.9
1981 74,0 23.0 7.I 15.0 5.8 3,6 14.7 143.3
1982 74.0 23.3 7,6 16,2 3.I 5.7 4.I I 1.7 145.6
1983 74.6 26.2 8,7 15,0 4.3 6.I 4.0 12.I 151.0
1984 76.8 33.0 I1.0 14.6 7.0 6.5 4.5 10.6 163.9
1985 78.8 39,5 12.9 14,7 7,4 7.I 4.6 0.4 I 1.3 176.6
1986 79,4 42,2 14.3 14.3 9.0 7.9 5,6 0.5 13.6 186.9
1987 79,4 45.2 16.2 I 1.4 9.7 82! 6.0 1,0 14.7 191.8
1988 79.7 47,6 18.0 8.8 10.3 8.,_ 6,0 I. I 15.7 196.0
1989(b) 79.5 47,7 19.2 8.3 9.7 9.2 5.8 1.4 16.I 196,8
1990(b) 79.5 47,9 19.2 7,6 9.0 9.7 6.3 2.0 16.6 197.8

(a) 1 tonnecrude oil = 7.33 barrels.Because a differentsourcewas used, total productionfiguresfor1950-1985differslightlyfrom
the figuresin Table II-1, PrimaryProduction.

(b) Figurescollected by David Fridley,East-WestCenter,based on Chinese press releases.
(c) Includes volumes produced fromExtendedDrillStem Tests(EDST).

Source: The PetroleumResourcesof China (DOE, 1987);Yearbookof Chlna's Economy,1988-1990(SSB, Beijing);Energyin China,
1990 (MOE, Beijing);China National OffshoreOil Corporation.
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Table II- 12. China's Crude Oil Production by Oilfield, 1950-1990 (continued)

Million Tonnes (a) OILFIELD:

Year Daqing ShengU Liaohe 'Huabei Zhongyuan Xinjiang Oagang 0ffshoreic ) Others Total
I I I Ii I I I I I

1950 O,I I 0,08 0.20
1951 0.17 0.14 0.30
1952 0.09 0,34 0.43
1953 0,09 0.52 0.62
1954 0.09 0,70 0.79
1955 0,09 0.88 0.96
1956 0,09 _.07 I, 16
1957 O,16 1.29 1,45
1958 0.70 1.52 2.22
1959 1,33 2.35 3.68
1960 0.79 1.59 2.61 4.99
1961 1.08 1,89 2.51 5.48
1962 1,99 0.05 1,70 2,23 5,98
1963 2.65 0.32 1.36 2,14 6,47
1964 3.39 0.59 3.04 1.97 8.99
1965 4,23 0.73 3.97 2.52 I 1.45
966 5,38 1.99 4.29 O.I0 2.68 14.44
967 5.78 2.61 2.57 0.20 2.78 13.94
968 6,17 3.24 2.15 0.40 3.02 14.98
969 12.78 3.86 2.44 0.50 4,33 23.90
970 17.59 4.48 O.14 1.46 0.96 5,25 29,88
971 22.05 6.47 0.74 1.32 1.63 6.63 38.84
972 22.88 7.17 1.56 2.17 1.89 9,27 44,94
973 28,18 8.76 2.19 1.95 2.99 10.20 54.28
974 33.86 I 1.95 2.82 1.30 4.10 I 1.44 65.48
975 42.08 14.94 4.03 1.27 4.32 7.56 74.20
976 43.04 16.48 2.99 3.99 0.82 4,09 I 1.98 83,39
977 46.81 18.13 2.73 9,96 2.05 3.75 9.90 93.32
978 49.80 18.92 3.82 10.95 2.73 3,41 14,04 103.67
979 50,29 20.17 4,09 I 1.95 3.41 3.07 12.68 105.67
980 51,68 19,97 4,50 I 1.23 4.09 2.73 I 1.35 105,56

1981 51.75 16.I I 4.97 10.47 4.05 2.55 10.29 100,19
1982 51.73 16.29 5.29 I 1,31 2,15 4,01 2.90 8.15 I01,83
1983 52.14 18.29 6.08 10.51 3.02 4.25 2.78 8.50 105.57
1984 53.72 23.07 7.67 10,23 4.87 4.51 3.17 7.40 14.64
1985 55. I0 27.60 9.00 10.30 5.15 4.95 3.19 0.28 7,93 23.49
1986 55.55 29.51 I0,01 I0,00 6.30 5.50 3.91 0.38 9,54 30.69
1987 55.55 31.60 I 1,35 7,95 6.80 5,75 4,17 0.71 10.26 34.14
1988 55.70 33.30 12.58 6.12 7,22 6.15 4.22 0,75 I 1,00 37,05

1989 (b) 55,56 33.35 13.45 5.78 6,78 6.44 4.08 0.95 II .25 37,64
1990 (b) 55.56 33,51 13.42 5.30 6.30 6.80 4,40 1.43 I 1.58 38,30

(a) 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 [I-1, Primary Production.

rb) Figures collected by David Fridley, East-West Center, based on Chinese press releases.
(c) Includes volumes produced from Extended Drill Stem Tests (EDST).

Source: The Petroleum Resources of China (DOE, !987); Yearbook of China's Economy, 1988-1990 (SSB, Beijing); Energy in China,
1990(MOE, Beijing);ChinaNationalOffshoreOil Corporation.
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Figure II- 11 Crude 011 Production by Field, 1950-1990
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Table II- 13. Selected Technical Indicators of Crude Oil Production, 1970-1989

Oilfield Oilfield Crude Oilfield Electricity
Self-Use (a) Crude Losses Total Production Use & Loss Consumption (b)

Year (%) (%) (%) (Mt) (Ht) (kWhltonne)
II I III III I I I

1970 ,34% 1.89% 3.23% 29,88 0.97 (C)
1971 .0196 2.12% 3,13% 38.84 1.22 (C)
1972 ,22% 2.90% 4.12% 44,94 1.85 32.70
1973 .34% 2.55% 3.89% 54,28 2.I I 24.60
1974 .22% 2.64% 3.86% 65.48 2.53 24.70
1975 ,25% 2.93% 4.18% 74,20 3.I0 25.73
1976 .68% 2.58% 4,26% 83.39 3.55 28.80
1977 .56% 2.65% 4,2I% 93.32 3.93 32.55
1978 .74% 2.3796 4.1I% 103.67 4.26 35.01

1979 .84% 2.49% 4,33% 105,67 4.58 40.82
1980 .64% 2.27% 3.9I% 105,56 4.13 38.84
1981 1.54% 2,30% 3.84% 100.19 3.85 39.82
1982 1.50% 2.29% 3.79% 101.83 3.86 42.96
1983 1.50% 2.30% 3,80% 105.57 4.01 45.08
1984 1.46% 2.03% 3.49% 14,64 4.00 47,24
1985 1.52% 1.65% 3.17% 23.49 3.91 51.58
1986 1,55% 1.57% 3.12% 30.69 4.08 53.39
1987 1.64% 1.55% 3.19% 34,14 4.28 64.50
1988 1.70% 1.90% 3.6096 37.05 4.93 73,27
1989 1.82% 1.80% 3,62% 37,64 4,98 78,75

Sometimesreferredto as "autoconsumption".
Eiectrici_ consumedper tonne of crudeoil produced;does not include refineryconsumption.

available.

ChinaStatisticalYearbook,variousyears(SSB,Beijing);Yearbookof Chtna'sIndustrialEconomy,]988 & 1990 (SSB,Beijing).
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Table II- 14. Petroleum Products, 1973-1990 (Million Tonnes per Year)

Crude Oil Diesel

Year Input (a) Gasoline Kerosene Oil Fuel Oil (b)
I I ii III

1973 (d) 5.74 2.41 10.40 (d)
1974 (d) 6.63 2.61 I 1.79 (d)
1975 (cl) 7,37 2.90 13.24 (d)
1976 (d) 8.16 2,94 14.89 (d)
1977 (d) 8,67 3,17 16,16 (d)
1978 70,69 9,91 3.56 18.26 (d)
1979 71.46 0,70 4.09 18,73 (el)
1980 78.69 0,49 3.99 18,28 31.42
1981 74.76 I. 12 3.67 17.78 28.18
1982 75.33 I. 14 3.84 17,46 27,99
1983 80.41 2.64 4, I0 19.04 28.97
1984 82.51 3,50 4.08 19.47 28.57
1985 85.89 4.38 4.03 19.89 28.36
1986 92.60 6,47 4,14 21.99 29,86
1987 97.75 17.12 4.16 23.38 31.3I
_988 _02.39 _8.85 3.85 24.55 32._9
1989 106.62 20.65 3.95 25.82 31.58

1990 (e) 109.61 21.75 3,85 26.09 30.88

Other products (c)

"l.ight Oil for - Crude Input
"Refinery Petrochemical Product minus

Year LPG Gas" Industry Other Subtotal Products
I II II III II

1980 1.23 (d) 2.79 9.39 77.58 I.I
1981 I. I I 2,02 3.43 8.78 74,07 -0.3
1982 1.24 1.88 4.19 8.87 74,73 -0.4
1983 1.50 1.98 4.63 8,81 79.69 0.7
1984 1.54 2.18 4,88 9,80 81,84 0.7
1985 1.60 2.18 4.92 8.70 84.06 0.5
1986 2.02 2.43 4.65 8.85 90,41 1.2
1987 2.15 2.53 5.26 9.57 95.48 3,0
1988 2.32 2.59 5.46 10.65 100.46 2,8

1989 (d) (d) 6.09 (d) 101.09 (d)
1990 (e) (d) (d) 6.60 (d) 103,17 (d)

(a) Figuresare from the State Statistical Bureau.The difference in figuresfor refinery Inputand total crudeproductionIs largelydue
to netexports,oiifleld self-use,and crudeloss.Forexample, totalcrudeproductionin 1990was 137.7Mt, while netexportswere
21. i Mt, leaving 116.6Mt available (110.6 Mt for refinery input and 6 Mt fordirect burning,self-,ase,loss,and stockchanges).
SeeTable II- 13,SelectedTechnicalIndicatorsof CrudeO11Production,andTable II-31, CrudeOii ConsumptionbyEnd-UseSector.

(b) Includes refinery use.
(c) Lubricants,asphalt, coke, paraffinwax, solvents,aromatics,and petrochemicalfeedstocksaccountforali but about 2 Mt irt this

category.The balancemay be intermediateunfinishedproducts."Light oil for petrochemicalindustry"is probablymostlynaph-
tha. Sourcesfor this category are: Yearbookof the China National Petrochemical, 1988 (1980-1986); Slnopec ( ] 986- ]988);
Slnopecand East-WestCenter estimates (David Frtdley)of non.Sinopecproduction(1989-1990).

(d) Not available.

(e) 1990data forCrude Oil Input and Otherare Sinopecfigures;gasolineand Diesel figuresare from 1991China StatisticalYearbook;
fueloil and kerosenefiguresare fromEnergyof China and shouldbe consideredpreliminary.

Source:EnergyStatisticalYearbookof China, 1989 (SSB,Beijing);China StatisticalYearbook,variousyears(SSB,Beijing); Energy
ofChina, 1991,no.2 (EnergyResearchInstitute,Beijing);ChinaStatistk:sMonthly,May 1991(ChinaStatisticalInformationandConsultancy
ServiceCenter& the Universityof Illinoisat Chicago);StatisticalYearbookof China'a IndustrialEconomy,1990 (ChinaStatisticsPress,
Beijing);Yearbookof theChina National PetrochemicalCorporation, 1988;SInopecfigures;ERI database.
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Figure II- 13 Petroleum Refinery Output, 1980-198_
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Table II- 15. Natural Gas Production by Source, 1949-1990

Natural Gas Production Natural Gas

(million cubic meters) from NG
Natural Gas Associated Fields as

Year Total (a) Fields (b) Gas (c) % of Total
lm| i

1949 7 6 I 85.7%
1950 7 6 I 85.7%
1951 3 2 I 66.7%
1952 8 6 2 75.0%
1953 I I 8 3 72.7%
1954 15 I I 4 73.3%
1955 17 12 5 70.6%
1956 26 21 5 80.8%
1957 70 63 7 90.0%
1958 I I 0 85 25 7"/.3%
1959 290 252 38 86.9%
1960 1,040 1,015 25 97.6%
1961 1,470 1,438 32 97.8%
1962 1,210 I, 152 58 95.2%
1963 1,020 944 76 92.5%
1964 1,060 913 147 86. 1%
965 I, 100 898 202 81.6%
966 1,340 1,034 306 77.2%
967 1,460 I, 159 301 79.4%
968 1,400 1,055 345 75.4%
969 1,960 1,396 564 71.2%
970 2,870 2,028 842 70.7%
971 3,740 2,594 I, 146 69.4%
972 4,840 2,9T/ 1,863 61.5%
973 5,980 3,446 2,534 57.6%
974 7,530 3,975 3,555 52.8%
975 8,850 4,767 4,083 53.9%
976 10,100 5,558 4,542 55.0%
977 12,120 6,746 5,374 55.7%
978 13,730 7,770 5,960 56.6%
979 14,5I0 7,980 6,530 55.0%
980 14,270 7,050 7,220 49.4%
981 12,740 6,370 6,370 50.0%
982 II ,930 5,250 6,680 44.0%
983 12,210 5,380 6,830 44. I%
984 12,430 5,480 6,950 44. I%
985 12,930 5,640 7,290 43.6%
986 13,760 5,890 7,870 42.8%
987 13,890 5,900 7,990 42.5%
988 13,910 5,950 7,960 42.8%
989 14,493 - - -
990 15,298 - - -

(a) Figures for 1984 and 1987 are slightly different than In Table II-1 because data sources are different.
(b) Virtually ali of this is from natural gas fields in Slchuan. In 1987 the Sichuan field produced 5,893 million cubic meters.
(c) Most other natural gas production comes from five large oli fields. In 1987 the Daqing, Shengli, Liaohe, Zhongyuan, and Dagang

oilfields produced 2,205, 1,482, 1,550, 989, and 433 million cubic meters of natural gas, a total of 6,659 million cubic meters, or
83% of natural gas production outside of natural gas fields.

- Not available.=

- Source: Energy Statistical Yearbook of China, 1989 (SSB, Beijing); Almanac of China's Economy, 1988 (Economic Management Press,
Beijing); China Statistcal yearbook, various years (SSB, Belling).
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Figure II-14 Natural Gas Production, 1950-1990"
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Table II- 16. Gross Electricity Generation, 1949-1990

Total Hydroelectric
i i i llll

Generation Growth Rate Generation Growth Rate Percentage
(billion (% over pre- (billion (% over pre- Share

Year kWh) vious year) kWh) viou$ year) of Total
II IIII I III I I I I

949 4.3 0,7 16.3%
950 4.6 7.0% 0.8 14.3% 17.4%
951 5.7 23.9% 0.9 12.5% 15.8%
952 7.3 28.I% 1.3 44,4% 17.8%
953 9.2 26.0% 1.5 15.4% 16,3%
954 I 1,0 19.6% 2.2 46,7% 20.0%
955 i2,3 I 1.8% 2.4 9.I% 19,5%
956 16.6 35.0% 3.5 45.8% 2I. I%
957 19,3 16.3% 4.8 37,I% 24,9%

1958 27,5 42_5% 4.I -14.6% 14,9%
1959 42.3 53,8% 4,4 7.3% 10.4%
1960 59,4 40,4% 7.4 68.2% 12_5%
1961 48.0 -19.2% 7.4 0.0% 15.4%
1962 45.8 -4.6% 9.0 21,6% 19.7%
1963 49.0 7,0% 8,7 -3,3% 17.8%
1964 56.0 14.3% 10.6 21.8% 18.9%
1965 67,6 20.7% 10.4 - 1.9% 15.4%
1966 82.5 22.0% 12.6 21.2% 15.3%
1967 77.4 -6.2% 13,I 4.0% 16.9%
1968 71.6 -7.5% I 1.5 -12,2% 16.I%
1969 94.0 31.3% 16,0 39.I% 17,0%
1970 I 15.9 23.3% 20,5 28.I% 17.7%
1971 138.4 19.4% 25.I 22,4% 18.1%
1972 152,4 IO.1% 28.8 14.7% 18,9%
1973 166.8 9,4% 38.9 35.1% 23.3%
1974 168.8 1.2% 41.4 6.4% 24,5%
1975 195,8 16.0% 47.6 15,0% 24.3%
1976 203.I 3,7% 45,6 -4,2% 22.5%
1977 223,4 10.0% 47,6 4,4% 21,3%
1978 256.6 14.9% 44.6 -6,3% 17,4%
1979 282,0 9.9% 50.I 12.3% 17.8%
1980 300,6 6,6% 58.2 16.2% 19.4%
1981 309.3 2.9% 65.5 12.5% 21.2%
1982 327,7 5.9% 74.4 13.6% 22.7%
1983 351.4 7.2% 86.4 16.I% 24.6%
1984 377.0 7.3% 86.8 0.5% 23.0%
1985 410,7 8,9% 92,4 6.5% 22.5%
1986 449,6 9.5% 94.5 2.3% 21.0%
1987 497.3 10.6% 100,2 6.0% 20.I%
1988 545.I 9.6% 109.2 9.0% 20,0%
1989 584.7 7.3% I 18,4 8,4% 20.2%
1990 621,2 6.2% 126.7 7.0% 20.4%

Source:1949-1989--EnergyinChina,1990(MOE,BelJlng);1990--ChlnaStatisticalYearbook,1991(SSB,Beijing).
-
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Table 11-16. Gross Electricity Generation, 1949-1990 (continued)

Thermal
i i i

Generation Growth Rate Percentage

(billion (% over pre- Share

Year kwh) viou$ year) of Total
i i iii

1949 3,6 83.7%
1950 3.8 5.6% 82.6%
1951 4,8 26.3% 84.2%
1952 6.0 25.0% 82.2%
1953 7.7 28.3% 83.7%
1954 8,8 14.3% 80,0%
1955 9.9 12.5% 80,5%
1956 13.I 32,3% 78.9%
1957 14.5 10.7% 75.1%
1958 23.4 61,4% 85.1%
1959 37.9 62.0% 89.6%
1960 52,0 37.2% 87.5%
1961 40.6 -21.9% 84.6%
1962 36,8 -9.4% 80.3%
1963 40,3 9,5% 82.2%
1964 45.4 12,7% 8 I. 1%
1965 57.2 26.0% 84,6%
1966 69.9 22.2% 84.7%
1967 64.3 -8,0% 83. I%
1968 60. I -6.5% 83.9%
969 78.0 29.8% 83,0%
970 95.4 22.3% 82.3%
971 I 13.3 18.8% 81.9%
972 123.6 9. I% 8 I. 1%
973 127.9 3.5% 76.7%
974 127.4 -0.4% 75.5%
975 148.2 16,3% 75,7%
976 157.5 6,3% 77.5%
977 175.8 I 1.6% 78.7%
978 212.0 20.6% 82.6%
979 231.9 9,4% 82.2%
980 242.4 4.5% 80.6%

1981 243,8 0.6% 78.8%
1982 253.3 3.9% 77,3%
1983 265,0 4,6% 75.4%
1984 290,2 9.5% 77.0%
1985 318,3 9.7% 77,5%
1986 355,I I 1,6% 79,0%
1987 397.I I 1.8% 79.9%
1988 435.9 9.8% 80.0%
1989 466.3 7.0% 79.8%
1990 494.5 6.0% 79.6%

(a) A breakdown of thermal generation by fuel type is unavailable. Data on thermal electricity fuel use Is presented in Table IV-12.
In 1988, for example, coal and fuel oii contributed about 86% and 9% respectively of the primary energy used in electricity gen-
eration.

Source: 1949-1989--Energy In China, 1990 (MOE, Beijing);1990--China Statistical Yearbook, 1991 (SSB, 13eiJlng).
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Figure II- 15 Electricity Generation, 1950-1990
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Table II- 17. Electricity Generation and Consumption, 1980-1988 (TWh)

Power
Sector Total

Gross Consumption Net Net T & D End
Year Generation (a) Generation Imports Losses (b) Use (c)

I III ,I IIII

980 300.6 42.38 258.2 0.00 24.29 233.9
981 309.3 43.49 265.8 0.30 25.50 240.6
982 327.7 45.81 281.9 0.33 26.23 256.0
983 351.4 48.74 302.7 0.43 27.46 275.6
984 377.0 52.55 324.4 0.80 29.36 295.9
985 410.7 58.81 351.9 I. I I 30.43 322.6
986 449.5 64.02 385.5 1.21 33.21 353.5
987 497.3 71.00 426.3 1.29 36.12 391.5
988 545.2 76.92 468.3 1.51 37.95 431.8

(a)PowersectorconsumptioniscomposedofIn-plantconsumptionandotherpowersectoruse(seeTableIV-14,PowerSector
ElectricityConsumption).

(b)Transmissionanddistributionlosses;includesonlylossesfromgridsthathave>500kW ofinstalledgenerationcapacityanddoes
notincludelossesfromendusergrids(mainlyindustry).Inclusionoflinelossfromenduserdistributionlineswouldapproximately
doublelinelossfigures(MOE,199I).A 1988MinistryofEnergysurveyofllnelossesfoundlossesfrommaintransmissionlines
(_220kV)tobe2-4%,3-6%fromurbannetworks(slI0kV),7-10%fromruralgrids(si0kV),and3-6%fromIndustrialenduser
grids.Theapproximateshareoftotallinelosseswasfoundtobe:malntransmlsslonlines,24%,urbanandruralgrids,26%,
heavyindustryusergrids,2.5%,lightindustryusergrids,8%,ruralIndustryusergrids,5%,ruralhouseholdandotherdistribu-
tiongrids,12%.

(c)TotalsareslightlydifferentthaninTableIV-35,EndUseElectricityConsumptionbySector,duetodifferentmethodsofcalcu-
lation.WhereasthetotalsinTable[V-35arederivedbysubtractingpowersectoruseandtransmissionanddistributionlossesfrom
grossgeneration,thetotalsinthistablearethesum ofreportedsectoralenduseminuspowersectorconsumption.

Source:EnergyStatisticalYearbookofChina,1989(SSB,Beijing);EnergyInChina,1990(MOE,Beijing);NationalRuralEnergy
Planning,1990(ChinaStandardsPress,Beijing)[inChinese];JointSurveyGroup,SurveyofNetworkPowerLossInChina(MOE,
1991)._
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Table II- 18. Electricity Generation Capacity and Growth Rates, 1949-1989

Total Hydro Thermal

Growth Growth Growth

Yem" (GW) Rate (GW) Rate (GW) Rate
II iii i i II I •

1949 1.85 O,16 1,69
1950 1.87 I. I% O.17 6.3% 1.70 0.6%
1951 1.88 0.5% 0.18 5.9% 1,70 0.0%
1952 1.96 4.3% O.19 5.6% 1.77 4,I%
1953 2.35 19.9% 0.33 73.7% 2.02 14.I%
1954 2.60 10.6% 0,41 24,2% 2.19 8,4%
1955 3,00 15.4% 0.50 22.0% 2.50 14,2%
1956 3.83 27.7% 0,90 80.0% 2,93 17.2%
1957 4.63 20.9% 1.02 13.3% 3.61 23,2%
1958 6.29 35.9% 1.22 19.6% 5.07 40.4%
1959 9.54 51.7% 1.62 32.8% 7.92 56.2%
1960 1.92 24.9% 1.94 19.8% 9,98 26,0%
1961 2.86 7.9% 2.33 20. I% 10.53 5.5%
1962 3.04 1.4% 2.38 2. I% 10.66 1,2%
1963 3.33 12% 2.43 2. I% 10.90 2.3%
1964 4.06 5.5% 2,68 10.3% 1,38 4.4%
1965 5.08 7,3% 3.02 12.7% 2,06 6.0%
1966 7.02 12.9% 3.64 20.5% 3.38 10.9%
1967 7.99 5,7% 3.84 5,5% 4.15 5.8%
1968 9.16 6.5% 4.39 14.3% 4.77 4.4%
1969 21.04 9.8% 5.05 15,0% 5.99 8.3%
1970 23.77 13.0% 6.23 23,4% 7.54 9.7%
1971 26.28 10,6% 7,80 25,2% 8.48 5.4%
1972 29.50 12.3% 8.70 I 1.5% 20,80 12,6%
973 33.92 15.0% 10.30 18.4% 23,62 13.6%
974 38. I I 12.4% I 1,82 14.8% 26,29 I 1.3%
975 43.41 13.9% 13,43 13.6% 29,98 14,0%
976 47.15 8.6% 14.65 9. I% 32.50 8.4%
977 51.45 9, I% 15,76 7,6% 35.69 9.8%
978 57.12 I 1.0% 17.28 9,6% 39.84 I 1.6%
979 63.02 10.3% 19.I I 10.6% 43.91 10,2%

980 65.87 4.5% 20.32 6.3% 45.55 3.7%
981 69.13 4.9% 21,93 7.9% 47.20 3.6%
982 72.36 4.7% 22.96 4,7% 49.40 4.7%
983 76.44 5.6% 24.16 5.2% 52.28 5.8%
984 80.12 4,8% 25.60 6.0% 54.52 4.3%
985 87.05 8,6% 26.42 3.2% 60.63 II .2%
986 93.82 7.8% 27.54 4.2% 66,28 9.3%
987 102.90 9.7% 30,19 9,6% 72.70 9.7%
988 I 15.50 12.2% 32.70 8.3% 82.80 13,9%
989 126,64 9,6% 34.58 5,8% 92,06 I 1,2%

EnergyInChina,!990 (MOE, Bel)lng).
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Figure II- 16 Electricity Generation Capacity, 1950-1989
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Table II- 19. Installed Thermal Generation Capacity, by Type of Turbine, 1974-1988 (a)

High Low, Efficiency Units (¢) , of total:
Efficiency Med. Temp./ Low TempJ Gas Cogeneration

Units (b,c) Med. Press. Low Press. Subtotal Turbines Diesel TotaJ (d) (e)
Year (G_N) (GW) (GYV) (GYV) (GVV) (GYV) (GYY) (GIN)

Jill llnl II

1974 12.97 O.19 23.23 3,33
1975 15.84 0.21 26.47 3.53
1776 17,89 0.21 28.72 3.57
1977 20.22 0.28 31.42 3,73
1978 23,83 0.28 35.36 3.99
1979 26.94 1.47 I 1.47 0.29 38.70 4,15
1980 28.48 1,45 0.27 I 1.72 0.30 40,50 4.43
1981 29.62 1.60 0.26 I 1.86 0.30 41.78 4.54
1982 31.41 1.74 0.26 12.00 0.30 43,71 4,68
1983 34.49 1.88 0.22 12.I0 0,29 46.88 4.9I
1984 36.75 1,92 0.22 12.14 0.27 49,16 5,14
1985 41.99 12.16 0.21 12,37 0.47 54.83 5.35
1986 46.41 12.65 0,21 12,86 0.52 0.21 60.00 5.92
1987 51.64 13.13 0.21 13.34 0.62 0.21 65.81 6.15
1988 59.41 13.38 0.23 13.61 0,91 0.28 74.21 7.39

(a) Includesonly thermalpower generationunitsover6 MWcapacity.
(b) High-efficiencyunits are those which aredesignedto operate underhigh temperatureand pressure.
(c) Accordingto Wang, large,domesticallymanufacturedhigh-efficiencygeneratingunits consume 375-400g of coal per kWh(43-

46%grossgeneration efficiency), large importedunits consume about 335 g/kWh(51%efficiency),while low-efficiencyunits
can consume 550 g/kWh (31%efficiency).

(d) Before1985,total does not Includediesel generators. Total from1974-1978 isgreaterthan the sumof categoriesforwhich there
are figures.These figuresdifferfromthose in Table II-18,ElectricityGeneration Capacityand GrowthRates,which Includeunits
with less than 6 MW capacity.

(e) In 1985 the total Installedcogenerationcapacity was 6.5GW (includingunitswith capacities under6 MW)and in 1987 the total
was 6.68 GW.

Source: EnergyStatisticalYearbookofChina, 1989(SSB,Beijing);WangOJngyi,EnergyInChina (MetallurgicalIndustryPress,Beijing,
1988);China's ConstructionInFour Decades: ElectricPowerIndustryin China, 1990 (InformationInstituteofWaterResourcesand
ElectricPower,MOE,MWR,Beijing).

, ,
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Table II-20. National Average Capacity Factors for Electric Power Generation, 1978-1989 (a)

Total (b) Hydro (c) Thermal (d)
.li, .,,.., i ii _ i iii

Installed Gross Installed Gross Installed Gross

Capacity Generation Capacity Capacity Generation Capacity Capacity Generation Capacity
Year (GW) (billion kWh) Factor (GW) (billion kwh) Factor (GW) (billion kwh) Factor

II I I

978 57.12 256,6 0.51 17.28 44,6 0.29 39.84 212,0 0,61
979 63.01 282.0 0.51 19.I0 50. I 0.30 43.91 231,9 0,60
980 65.87 300,6 0,52 20.32 58,2 0.33 45.55 242.4 0.61
981 69.00 309.3 0.51 21.93 65,5 0.34 47,07 243.8 0.59
982 72.36 327.7 0.52 22.96 74.4 0.37 49.40 253.3 0.58
983 76.44 351.4 0.52 24.16 86.4 0.41 52.28 265.0 0.58
984 80.12 377.0 0.54 25.60 86,8 0.39 54.52 290.2 0.61
985 87.05 410.7 0.54 26.41 92,4 0,40 60.64 318.3 0,60
986 93.82 449.6 0,55 27.54 94.5 0.39 66.28 355,I 0,61
987 102.90 497,3 0.55 30.19 100.2 0.38 72.71 397.I 0.62
1988 I 15.50 545, I 0.54 32.70 109.2 0.38 82.80 435.9 0,60
1989 126.64 584,7 0.53 34.58 I 18.4 0.39 92. I I 466.3 0.58

(a) Thesefiguresrepresentan averagefor ali generationcapacity. CapacityfactorsiCF) fordifferent units may varysubstantiallyfrom
thesevalues.

(b) In 1985 the averageCF forgridswith morethan 500 kW of Installedcapacity was0.713. The Huadonggrid,the largethermal-
based grid which suppliesShanghai,had a CF of 0.796 In the sameyear (Energy ResearchInstitute,Beijing,December 1988).
The much lowernational averagecapacity factorsmay bepartlyexplainedby the idlingofmanysmallerplantsdueto lackof fuel
or water.

(c) In 1988, 18of China's largesthydropowerplantsCover150 MW) hadCFsranging from0.197 to0.619, with a weightedaverage
CF of 0.415.

Cd) In 1988, 32 of China'slargestthermal powerplants Cover450 MW) had CFsrangingfrom0.301 to 0.961, with a weighted aver-
age CF of 0.658.

Source: Energy Statistical Yearbook of China, 1989 (SSB, Beijing); Energy in China, 1990 (MOE, Beijing); China's Construction In
Four Decades: Electric Power Industry in China, 1990 (Information Instituteof Water Resourcesand Electric Power,MOE, MWR,
Beijing).
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Table II-21. Thermal Power Generation and Capacity by Plant Size, 1978-1989

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
i I

1978 (a) 35.36 (a) (a) 4,48 (a)
1979 222.35 38.70 0.66 9.55 5.21 0.2I
1980 234.29 40.50 0.66 8,I I 5.05 O.18
1981 236,76 41,78 0,65 7.04 5,42 O.15
1982 246.90 43.71 0.64 6.40 5.69 O,13
1983 258.88 46,88 0.63 6.12 5,40 O,13
1984 283.96 49.16 0.66 6.25 5.36 O.13
1985 310,20 54.83 0.65 8.I0 5,80 O,16
1986 (a) 60.01 (a) (a) 6.27 (a)
1987 (a) 65.82 (a) (a) 6,68 (a)
1988 (a) 73,02 (a) (a) 9.78 (a)
1989 (a) (a) (a) (a) (a) (a)

Power Plants _ 500 kW Power Plants < 500 kW
i i

Gross Installed Gross Installed

Generation Capacity Capacity Generation Capacity Capacity
Year (T_Vh) (GW) Factor (TVVh) (GW) Factor

iiii iiml i iiiii I

1978 (a) (a) (a) (a) (a) (a)
1979 (a) (a) (a) (a) (a) (a)
1980 241.06 43,63 0,63 1.34 1.92 0,08
1981 242,12 44,95 0.61 1.69 2.25 0.09
1982 252.20 46.94 0.61 I, I0 2.46 0.05
1983 264,01 50.69 0,59 0.99 1.59 0,07
1984 289.14 52.34 0,63 1.06 2.18 0.06
1985 316.43 58,09 0.62 1,87 2.54 0.08
1986 352,18 63,40 0.63 2.92 2.87 O.12
1987 394.70 69.57 0.65 2.40 3,14 0.09
1988 432.37 78.69 0.63 3.53 4.I I O,I0
1989 462.97 87.52 0,60 3.33 4,54 0.08

Not available.

Source: EnergyInChina, 1990 (MOE, Beijing);EnergyStatisticalYearbookof China, 1989 (SSB,Beijing);Chlna's ConstructionIn
Decades: ElectricPower Industry In China, 1990 (Information Institute ofWater Resourcesand ElectricPower,MOE, MWR,

Beiling);Energy In China, 1990 (MOE, Beijing);ElectricPower Industry InCina, 1985-1990(Information research Institute ofWater
Resources and Electric Power,MOEand MWR, Beijing).

China Energy Databook Chapter II, Energy Production



Table 11-22. Generation by Self-Producers, 1980-1989 (a)

Gross InstaJled

Generation Capacity Capacity

Year (TVVh) (GW) Factor
II

1980 15.51 3,86 0.46
1981 15.05 4.17 0.4 I
1982 17.99 4.89 0.42
1983 20.53 5.55 0.42
1984 23,53 5.96 0.45
1985 26. I I 6.36 0.47
1986 31,69 7.62 0.47
1987 35.19 8.81 0.46
1988 39, I0 9.72 0.46
1989 44.03 10.50 0.48

(a) Thermal generationunitsoperatedby non.utility generators,for instancelarge factories.

Source: EnergyStatistical Yearbookof China, 1989 (SSB,Beijing);Chlna'sConstructionin Four Decades: ElectricPower Industry
in China, 1990 (Information Institute of Water Resources and Electric Power, MOE, MWR, Beijing).

ii ii, i
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Table II-23. Hydropower Generation and Capacity by Plant Size, 1980-1989

1. Hydropower Generation for plants with installed capacities ;_500 kW and <500 kW.

Total

Gross , Power Pl_nl;_i _$gt) kW , ., Power Plants <500 kW _

Hydro Gross Installed Gross Installed
Generation Generation Capacity Capacity Generation Capacity Capacity

Year CTWh) CTWh) (GW) Factor (TWh) (GW) Factor
i III I II I iiiiiiii

1980 58.2 53,95 16,87 0.36 4.25 3.45 0.14
1981 65.5 61.36 18.41 0.38 4,14 3,52 0.13
1982 74.4 69,65 19.45 0,41 4,75 3,51 0.15
1983 86.4 81.30 20.67 0,45 5.10 3.49 0.17
1984 86.8 81.87 21.93 0,43 4.93 3.67 0,15
1985 92.4 86.71 22,72 0.44 5,69 3.69 0,18
1986 94.5 89.13 23,93 0,42 5.37 3,61 0,17
1987 100,2 93.74 26.45 0,40 6.46 3.74 0.20
1988 109.2 102,30 28,82 0.40 6.90 3.87 0,20
1989 I 18.4 I I 1,09 30.42 0.42 7.31 4.17 0,20

2. Hydropower Plant Capacity and Generation by Size, 1983

Shares of:

Plant Installed Gross i'ns'talled '"A'nnual

Size Capacity Generation Capacity Capacity Generation
(MW) number (GW) (TWh) Factor (percent) (percent)

i i

Total >70,000 (a) 24,17 86.36 0.41 100% 100%
>250 21 9.97 44.82 0.51 52% 52%
25-250 64 5,36 19.90 0.42 23% 23%

<25 >70,000 (a) 8,84 21.64 0.28 25% 25%
of which:
12-25 MW 46 0,74 2.69 0,41 3% 3%

0.5-12 MW 2,669 1.39 13.87 0.34 16% 6%

<0.5 MW >70,000 (a) 0.51 5.08 0,17 6% 2%

3. Small Hydropower Generation & Installed
Capacity, 1987

Installed Capacity, Number Total Installed 1987

Individual Station of Capacity Output
(kw) Stations (GW) (TWh)

ii ii I

500 - 25,000 4,567 7,355 22,40
IO0 - 500 13,417 2.490 4,36

I00 45,265 I. 155 2,04

Tot.al 63,249 (a) II .000 28.80

(a) The totals in Table 11-22.2 and 11-22.3 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: Energy Statistical Yearbook of China (1989, SSB, Beijing]; Wang Q.ingyl,Energy in China, 1988 (Metallurgical Industry Press,
Bei)lng]; Chlna's Construction in Four Decades: Energy In China, 1990 (MOE, Beijing); Electric Power Industry in China, 1985-1990
(Information Research Institute of Water Resources and Electric Power, MOE and MWR, BelJingL
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Table I!-24. Capacity Factors for Principal Thermal Power Plants (600 MW and over), 1988

Plan: Rapacity (MW) Gross Generation
Name of Location Existingin ('000 kWh Capacity
Power Plant (Province) Design, 1988(a) in 1988) Factor

lm I iii i II I

I Jianbi jiangsu 625 1625 8,80 0.618
2 Douhe Hebei 550 1550
3 Shentou Shanxi 300 1300 6.22 0.546

4 Qinghe Uaoning 300 1300 8.73 0,766
5 Xuzhou Jiangsu 300 1300 8.14 0.714
6 Jinzhou Uaoning 200 1200 6.56 0.623

7 Yaomeng Henan 200 1200 7,33 0,696
- 3 Datong No, 2 Shanxi 200 1200 5.41 0.515

9 FulariiNo, 2 Heilongiiang 200 1000 4.75 0.542
10 Shidongkou Shanghai 200 600
II ShidongkouNo. 2 Shanghai 200 (b)
12 Pingwei Anhui 200 (b)
13 Zhoux0an Shandong 200 900

14 Wangting Jiangsu 100 800 5,49 0,782
15 Qinling Shaanxi 050 1050 5.23 0.568

=

16 Yuanbaoshan InnerMongolia 900 900 4.08 0,518
17 tdatou Hebei 850 850 6.29 0,845

18 jilin Jilin 850 650 3.92 0,689
19 Jiaozuo Henan 848 848 5.34 0,719
20 Huaibei Anhui 750 750 4,92 0.749

' 21 Baoshan Shanghai 700 700
22 Dalian Liaoning 700 700 1,85 0.301

._ 23 Fuzhou Fujian 700 700
24 Shang'an Hebei 700 350

25 Nantong Jiangsu 700 350
26 Luohuang Sichuan 700 (b)

LI 27 Yueyang Hunan 700 (b)
28 Chongqing Sichuan 696 496 4,18 0,96I
29 Xingtai Hebei 690 690 4.75 0.785

30 Qingshan Hubei 662 662 2.86 0.493__

31 Qingzhen Guizhou 658 458 1.72 0.428
32 Liaoning Liaoning 650 650 4.90 0,860

: 33 Zhenhai Zhejiang 650 650 3,82 0.671
q 34 Dagang Tianjin 640 640 3.60 0.641
u 35 Shiliquan Shandong 625 625 4.74 0,865
" 36 Jingmen Hubei 625 625 2.56 0.468=.=

37 Huangtai Shandong 625 625 4.18 0.763
__ 38 Shiheng Shandong 600 600 3.13 0.594

39 Jinzhushan Hunan 600 600 2.80 0,533

40 Huainan(d) Anhui 600 600 7,79 1,481
41 Gaojing Beijing 600 600 4.59 0.874

• 42 Shijingshan Beijing 600 200 -
43 Shajiao Guangdong 600 400

_i 44 Xindian Shandong 600 600 4,02 0,765
45 Luohe Anhui 600 600 3,85 0,732

Totalsfur thoseplantsfor which
ql generationdataare available(c): 25,794 148.78 0,658

= (a) As of 31 December 1988.
(b) Under construction.

- (c) This is for 31 of the largest power plants in China (ali with installed capacities over 450 MW), excluding Huainan.
(d) Anornolous capacity' factors may be the result of different _urces forcapacity and generation data.
- Not available.

Source: plant capacities--Chlna's Construction in Four Decades: Electric Power Industry in China, 1990 (Information Institute of Water
Resources and Electric Power, MOE, MWR, Beijing); gross generation--Energy Statistical Yearbook of Chir_a, 1989 (SSB, Beijing).
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Table II-25. Capacity Factors for Principal Hydropower Plants (250 MW and over), 1988

Gross
Installed Generation

Name of Location Capacity (a) ('000 kWh Capacity
Power Plant Province River (MW) in 1988) Factor

iiiii I I lR I II III I _11 II II II I II I

I Ertan Sichuan Yalong 3,000 (b)
2 Gezhouba Hubei Yangtze 2,715 14.63 0.615
3 Ujiaxia Qinghai Yellow 1,600 (b)
4 Baishan Jilin 2ndSonghua 1,500 2.59 0.197
5 Shuikou Fujian Minjiang 1,400 (b)
6 Tianshengqiao Guizhou,Guangxi Nanpan 1,320 (b)
7 Longyangxia Qinghai Yellow 1,280
8 Manwan Yunnan Lancang 1,250 (b)
9 Liujiaxia Gansu Yellow 1,225 3.29 0.306
0 Wuqiangxi Hunan Yuanshui 1,200 (b)
I Geheyan Hubei Qingjiang 1,200 (b)
2 Yantan Guangxi Hongshui 1,200 (b)
3 Danjiangkou Hubei Hanjiang 900 3.68 0.466
4 Ankang 5haanxi Hanjiang 800 (b)
5 Gongzui Sichuan Daduhe 700 3.40 0.555
6 Xin'anjiang Shejiang Xin'an 662.5 1.58 0.272
7 Baozhusi Sichuan Bailong 640 (b)
8 Wujiangdu Guizhou Wujiang 630 -

19 Shuifeng(c) Liaoning Yalu 630 1.29 0.234
20 Tongjiezi Sichuan Dadu 600 (b)
21 Lubuge Yunnan,Guizhou Huangni 600 -
22 Fengman Jilin 2ndSonghua 554 2.00 0.411
23 Dongfeng Guizhou Wujiang 510 (b)
24 Dongjiang Hunan Leishui 500 -
25 Zhexi Hunan Zishui 447.5 2.43 0.619
26 Panjiakou(d) Hebei Luanhe 150 0.20 0.15I
27 Dahua Guangxi Hongshui 400 1.63 0.464
28 Fengtan Hunan Youshui 400 1.54 0.440
29 Wan'an Jiangxi Ganjiang 400 (b)
30 Yunfeng(c) Jilin Yalu 400 0.77 0.220
31 Laohushao(c) Jilin Yalu 390 -
32 Yan'guoxia Gansu Yellow 352 1.53 0.495
33 Bikou Gansu Bailong 300 1.45 0.553
34 Shaxikou Fujian Shaxi 300 -
35 Jinshuitan Zhejiang Oujiang 300
36 Fuchunjiang Zhejiang Fuchun 297.2 0.84 0.322
37 Xinfengjiang Guangdong Xinfeng 292.5 0.74 0.289
38 Qingtongxia Ningxia Yellow 272 0.83 0.349
39 Sanmenxia Henan Yellow 250
Totalsfor thoseplants
for whichgeneration
dataareavailable(e): 12,197.7 44.41 0.415

(a) Asof 31 December 1988 unless otherwisenoted.
(b) Underconstruction.
(c) Theoutput of hydropowerplants on the Yalu Riverareshared equally by China and NorthKorea.Their entirecapacity and out-

put are included here in calculating the averagecapacity factor.
(d) Anadditional 270 MW of pumped storagecapacity (fora total capacity of 420 MW)was due to beginoperation in 1989-1990.
(e) 18plants with installed capacity >I50MW.
- Not available.

Source:China's Constraction in Four Decades: ElectricPowerIndustry in China, 1990(InformationInstituteof Water Resourcesand
_ ElectricPower,MOE,MWR, Beijing);EnergyStatisticalYearbookof China, 1989 (SSB,Beijing).
=
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Table 11-26. Coverage of Rural Electric Grids, 1979, 1983, 1984 and 1990 (a)

.. percent of Townships with Electricity Percent of Villages with Electricity

Region 1979 1983 1984 1990 1979 1983 | 984 1990
-- ' i i ii ii

Northeast 98.2% 98. I% 98,9% (b) 94.5% 96.5% 96.3% (b)
North 88.0% 93.6% 93.7% (b) 78.3% 87,0% 86,3% (b)
Northwest 70.0% 76.5% 76.8% (b) 47.8% 55.6% 60,2% (b)
East 90.2% 94.6% 94.8% (b) 60.7% 76,5% 78,2% (b)
South-Central 93.3% 90.7% 90.0% (b) 64. I% 70,9% 74.3% (b)
Southwest 82.6% 84.9% 85.9% (b) 46.9% 59. I% 69. I% (b)
National Average 87. I% 89.5% 89.7% 95,8% 62.6% 73.2% 75.3% 88.0%

(a) The decrease tn coverage in _me areas reflects a chan_ in o_antzational structure in rural areas, e.g. some townships were reclas-
sified as municipalities.

= (b) Not available._

Source: Wang Qjngyl, Energy in China, 1988 (Metallurgical Industry Press, Beijing); Economic Daily, 5 August 1991.

=
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Table II-27. Year-End Production Capacity of Major Energy Products, 1978-1988

Raw Coal Extraction Washed Coal PowerGenerationInstalledCapacity
of which: of which: in which:

Centrally- Other Coking Steaming Coking Lump
.... Total Run Mines Mines Total Coal Coal Total Coal Coal
Year (Mtlyr) (Mt/yr) (Mt/yr) (Mt/yr) (Mt/yr) (Mt/yr) (GW) (GW) (GW)

mn

1978 58 I. I0 277,20 303.90 114.85 84.82 30.03 57,12 17.28 39,84
1979 603.35 285.07 318.28 116.05 84.52 31.53 63.01 19.10 43.91
1980 604.28 287.06 317.22 I 12.15 85.72 26.43 65.87 20.32 45.55
1981 619.2S 299.75 319.50 I 18.60 88.42 30.18 69,00 21.93 47,07

i 1982 680.68 338.25 342.43 124.79 94.31 30.48 72.36 22.96 49,40
1983 724.23 352.92 371.31 131.67 99.99 31.68 76.44 24.16 52.28

! 19R4 799.31 382.85 416.46 136.27 104.59 31.68 80.12 25.60 54.52
I 1985 886.01 390.52 495.49 145.02 I 12.89 32.13 87.05 26.41 60.64
i 1986 910.93 403.45 507.48 170.50 117,05 53.45 93.82 27.54 66,28
[ 19A7 958.77 417.32 541.45 185.56 123.45 62-11 102.90 30.19 72.71
I 1988 I OI0.45 443.74 566.71 190.26 126,20 64.06 I I 5.50 32.70 82.80

Natural Gas Crude Crude
Industrial Extraction Oil O11

Coke (Million Extraction Refining
¥ear 1 (Mt/yr) cubic mlyr) (MtJyr) (Mt/yr)-
i I li i

,o7_ , n,a %250 97.48 92.9 I
1979 ! 37.46 8,520 96,84 95.6 I

1980 I 38.31 7,750 95.57 93,86
1981 i 38.61 6,570 96.01 98.67
1982 39.04 6,390 97.94 99.13
1983 39.52 6,540 99.53 103,68
1984 40,32 6,860 107.46 104.84
1985 40.04 7,470 I 18.87 106.I S
1986 40.48 7,790 126.58 106.86
1987 42.43 9,400 133.53 I 10.48
1988 44.66 9,960 138.45 I I5.72

_ Source:EnergyStatistical Yearbook of China, 1989 (SSB,Beijing).

z
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"fable II-28. Railway Transportation of Coal and Oil, 1965, 1970, 1975,
1978-1990 (Billion Tonne-km)(a)

Subtotal: Total Energy
Energy Railway Products as

Coal Coke Oil Products Freight % of Total

Year (Bt-km) (Bt-km) (Bt-km) (Bt-km) (Bt-km) Freight
II llnl

965 79,29 3.17 17.16 99.62 269.64 36,9%
970 95,00 4,07 35,02 134.09 349,14 38,4%
975 110.20 4.95 41,24 156.39 424,61 36.8%
978 148,13 6.62 35.64 190.39 533.35 35.7%
979 164,68 7,28 33.07 205.03 558.87 36.7%
980 176.67 6,87 30.07 213.61 570.73 37,4%
981 183,17 6.92 28.68 218,77 570,13 38.4%
982 199.76 6,49 28.85 235.I0 610,90 38,5%
983 213.15 7.30 29.96 250.41 663.45 37,7%
984 233,55 7.68 31,26 272,49 723.48 37.7%
985 259,59 9.59 34.07 303.25 81 I. 16 37.4%
986 277,00 10,38 37.53 324,91 875.01 37.I%
987 285,74 12.61 39.69 338,04 945.57 35.7%

1988 299,51 15.36 39.12 353,99 986.02 35.9%
1989 316.18 17.28 39.99 373,45 1,037,30 36,0%
1990 344,64 19.46 42.00 406, I0 1,060.12 38.3%

This table is in termsof tonne-km. In termsof tonnagehandled, coal, coke,and oil accountedfor 43%, 1.7%,and 4.5%,
fora total of 49% (1990).

Source: The Development of China's Transportation and Telecommunication, SSB, 1989, Beijing; Statistical Yearbook of China,
various years (SSB, Beijing).

Figure II-17 Railway Transport of Energy Products
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Energy Industry Investment
........ I I I I III I iii I

OVERVIEW COAL

nvestment ts perhaps the most Importantindt- There has been little real increase In coal industry

cator of the prioritiesof Chinese energy policy investmentin recentyears.The main factortn this
and planning.Capital tn China Is scarce and Is probably the decision to rely more heavily on
metedout carefully,so forany sector to capture ruralcollectiveand privatemines, which have pro-

an Increasingshareof InvestmentclearlyIndicates vtded most of the Increase in production. Rural
its Importance to Chinese planners. The energy minesare generallyvery smalland poorly equipped,
Industryhas been the primaryrecipient of Indus- however,and unitInvestmentis much lowerthanthat
trialcapital InChina,accounting for nearly30%of of largemines.The Inclusionof Investmentdataon
total InvestmentInstate-ownedunits In 1990(Table ruralcollectiveand privatemines, then, wouldcef-
III-1)and nearly20%of total InvestmentInunits of talnly Increase the investment figures presented
ali types of ownership (state-, collective-,and lndl- here,butto an uncertaindegree.Ithasbeen estimated
vidual-owned;Table III-2)._ that rural mines require 10 to 70 yuan of invest-

In the early1980s, otl and naturalgas extrac- ment per annual ton of capaciW, whereas large,
tion and refiningaccounted for the largest share mechanizedstate-runminesrequire140 to 240 yuan
(between 38% and4096in 1981-1985)oftotal ener- per annual ton of capacity (Lu, 1988; Levine and
gy Investment, with the electricity subsector taking Liu, 1990). 2

the next largest and the coal subsector the small- InvestmentIncoal washinghas been consistently
est share (TableIII-5).Inresponse to a worseningelec- overlooked,even though the many benefits--reduced
trtclty shortage causing slack Industrial capacity, burden on the overloaded transportation system,
investment In electrlcity generation and distribu- Increased end-use efficiency, reduced emissions--
tion has taken an increasing share, from 32% in the are well known. Facing rapid increases in demand,
early 1980s to over 44% in the late 1980sand 1990. maintaining production increases has been given
This Increase has been primarily at the expense of priority (Table III-7).
the coal subsector. Investment in the coal industry,
the backbone of China's energy supply, increased

little in the late 1980s, but jumped in 1990. Coal OIL AND NATURAL GAS
shortages began in the late 1980s, and have pre-
vented many power plants in the nation's tndustri- Investment in crude oil extraction has outpaced
al areas from operating at full capacity, production gains tn recent years (Table III-5), pos-

ChineseInvestmentdata are oftendifficultto Inter- sibly because of increased effort necessary to recov-
pret because of inconsistencies in coverage, inclu- er oil fromolder fields.Oil refiningaccounts formost
sion of Investments in worker services, and the dif- of the rest of investment in this sector, and its share
ference between reported and actual Investment. increased overall in the 1980s (Table III-7). The

Asde.¢,ribed in the technical note at the end of this statistics would seem to indicate that natural gas
section, there are some significant problems with development has been virtually Ignored, actually
the information presented in this section. In spite of decreasing in real terms in the late 1980s. This Is
the shortcomings, however, the data are still useful at odds with the fact that new gas fields have been
in analyzingpastand future_'endsin energyproduction discoveredand exploited recently,lt is possible that
and the Importanceof the energyIndustry in Chtna's much investment in natural gas is miscategorized
economy, as crude oil investment.
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ELECTRICITY resulting from the same amount invested in energy
production.

As mentioned above, the capital-intensive electric- While consistent time series data on conser-
iW subsector currently accounts for nearly half of vation investments are not available, there is some
energy Industry Investment (Table II-5). Investment data on investments made under the rubric of "tech-
in thermal capaci W has consistently outstripped nical updating and transformation" (Table III-10). This
that in hydropower plants, and the gap has contin- probably accounts for most of the energy conser-
ued to grow (Table III-7). Thermal power plants can vation investment, although a significant amount
be built more quickly and in a wider varieW of loca- is probably under the heading of "capital construc-
tions than hydropower plants, providing planners tion", lt is easicr to collect data on efficiency made
with more flexibility in meeting urgent demand for on the supply side, since there are fewerenergy pro-
supply expansion. Much of the investment has been ducers than consumers. Some incomplete data sug-
in plants of smaller capacities (several MW), which gest that nearly ali energy conservation capital con-
are easier for local authorities to build but offer struction Investment has been made by industrial

lower effictencles and less effective emissions con- enterprises, primarily by energy industries and dec-
trois.Investment in nuclear power generation has been tric utilities (which are considered part of the indus-
substantial, and as of this writing one Chinese reac- trial sector in China) and most of the rest by the
tor (Qinshan near Shanghai) had been successful- metallurgical industry (Ye and Huang, 1991). These
ly tested. Electricity distribution has been funded data indicate that energy industries received a much
at about the same level as hydropower generation, larger share of their investment funds from the gov-

Unless otherwise noted, the electricity genera- eminent than did other industries. An added difficulty
tion and supply subsector includes the production ts that defining energy conservation investment can
and supply of heat and steam. This Is generally a dis- be problematic, since increasing end-use efficiency
tinction of small significance, e.g. in 1989 just over might be only one of a number of goals, including
1% of capital construction investment in electric expanding production capacity and meeting emi_ions
power was for steam and hot water, standards, to be served by installing new or upgrad-

ing old equipment.
There has been considerable interest in resi-

ENERGY CONSERVATION dential energy conservation, particularly the improve-
ment of biomass combustion in rural households

The Chinese government has paid special attention through the introduction of improved stoves (Gu,
t_ Investments in energy conservation establishing 1991). Efforts have also been made to consolidate

special loan Incentives in the early 80's. From 1981 boilers for apartment buildings, replacing separate
to 1985 total investment in energy conservation by boilers for each building with a single larger boiler,
the central government and other sources amount- and to substitute coal briquettes for raw coal used
ed to 10 billion yuan (Levine and Liu, 1990).Although in cooking and heating. As for energy conservation
conservation investment is small in comparison to investments in industry, the rationale for these invest-

supply investment, its impact on Ch ina's economy ments is not purely energy conservation; they are also
ts signiflcanl.. It is estimated that through invest- intended to improve environmental quality. It is
ment in energy conservation during the Sixth Five- hoped that improved biomass stoves will reduce
Year Plan, China was able to reduce its energy con- stress on rural ecosystems resulting fromoverharvesting

sumption growth rate from a predicted 7% (based on of firewood and other biomass, and that consolida-
1977 energy intensl W) to an actual 4% by 1985 tion of residential boilers and popularization of brt-
(Levineand Liu, 1990: see also Table IV-3). Investment quettes will improve urban air quality.
in energy conservation has increased gradually since
1985, reaching 3.052 billion yuan in 1988 (Energy

Statistical Yearbook of China, 1989). Properly targeted
investments in conservation have the potential to
reduce demand by more than the supply Increase
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SOURCES OF INVESTMENT FUNDS tlon Investmentsare further characterizedas "pro-
ductive"or "nonproductive".

In the 1980sdirectgovenmlentInvestmentIn theener-
gy Industry decreased slightly in rea] terms and
decreasedsubstantially as a share of total invest- CapitalConstructionInvestment
ment (Table III-8). 3This reflectsthe trend towards
encouraginglocal financial responsibility for pro- Capita] constructiongenerally refers to construc-
jects. The data presentedhere are for capita] con- tton and expansionprojectsas well as purchases
structionInvestment in enterprisesbelongingto the and installation of equipment which result tn net
formerministrysystems(centrally-controlled)only. additions to productive capacity. Data on capital
Capital constructionInvestment lsprobably a good construction investment Isgenerallyavailable only
Indicatorfor the relativemagnitudeof Investments for state-ownedor state-and urbancollective-owned
(seetechnical note), although this will understate enterprises,lt accounts for the majority of invest-
the petroleumsubsector'sshareof funds.Thesedata ment In state-owned units (currently about 60%;
covermostcapital constructioninvestmentin state- Table III-1). Time series data for energy industry
owned units in thesesubsectors(between70%and capita] construction investmentare available for a
virtually all, with the percentagedecliningtowards much longerperiod than for total investment(40
the endof the 1980s). yearsasopposed to 10 years), so it isa convenient

For the coal industry, bank loans accounted proxy for total energy industry investment. In the
foran increasingshare,and coal substitutionfunds 1980sthe shareof energyindustry investmentfrom
alsopla_-dan importantrole.4 DirectInvestment,how- capita] constructionfunds wassimilar to the share
ever, continued to provide the bulk of capital for for ali industry from capital construction (Table III-
state-owned units. Although there must also have been 7), providing some support for this.
substantial collective and private investment in rural
mine capacity, as indicated by the enormous output
from rural mines, no dependable data on invest- Technical Updating and Transformation Investment
ment tn this quarter are available. The oi1and nat-

ural gas industry came to rely to a remarkable degree Investment in this category is generally intended
on foreign capital, over 5096 in 1988, replacIng direct for the repair and renovation of existing plant; pro-
government investment as the primary source, s jects are not intended to expand capacity, but often
Direct government investment in the electric power do in practice. About one-third of investment in

industry dropped precipitously as weil, forcing tt to state-owned units is for technical updating and trans-

rely more on "self-raised funds" and "other sources". 6 formation, although the share for the energy indus-
The bulk of oil substitution funds were used by uttl- try was consistently lower in the 1980s (Table III-9).

ities to pay for the conversion of oil-fired boilers to The energy industry subsectoral shares of techni-
coal. cal updating and transformation investment are sim-

ilar to those for capital construction investment.

TECHNICAL NOTE: Other Investment

INVESTMENT CATEGORIES
While not a large category compared to the two

Official statistics on total investment, referred to as above, the category of "oil field malntenance and
"fixed assets investment" (gucling zlchan touzi), are development projects" accounts for more than half
the sum of three investment categories, "capital con- of ali "other" investment. This is reflected in the

struction" (]iben ]lanshe touzi), "technical updating larger contribution of "other" investment to energy
and transformation" (gengxln galzao touzi), and industry investment compared to ali investment
"other" (qlta gudlng zichan touzi). Capital con- (Table III-5). Most of the rest of the category is made
struction and technical updating and transforma- up of miscellaneous small purchases of fixed assets
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(valued at 20,000-50,000 yuan). The energy indus- Breakdowns of Investment funds by energy

tryalso uses some other funds in this category, but industrysubsectoraregenerallyavailable only forstate-
the total must be inferred from other breakdowns owned units, although urban collective-owned units
of energy industry investment, are sometimes also included (specific coverage is

noted in the footnotes to the various tables). Some

investment data cover village level enterprises and
"Productive"and "Nonproductive"Investment above,excludingruralleveland below.The lattercat-

egory includes rural enterprises, ruraljoint ventures,
Because work units in China are responsible for and ruralindividualindustry.Inveslment in ._te-owned
worker welfare, they invest a substantial amount in units accounted for between 61% and 67% of ali
services not related to production, e.g. housing, edu- investment between 1983 and 1990, while urban
cation, and health care of work unit personnel and collectives received between 3% and 6% over the
their dependents. To reflect this, investment funds same period (Table III-2). The most important cat-
are categorized as either "productive" or "nonpro- egory of investment missing Is probably investment
ductive'. The formercategory refers to investments in rural mines and small hydroelectric plants owned
in factories, mines, railways, bridges harbors, farm- by rural collectives and individuals. Investment in
land, and water conservancy facilities, while the lat- rural mines especially could be significant, since
terrefersto the constructionof schools, hospitals,stores, they produce an ever-larger share of China's coal.
and living quarters and the purchase of machinery
and equipment. The share of "nonproductive" invest:
ment in the energy industry has decreased in recent Investment Targets and Actual Investment
years, especially hathe petroleum subsector, from 16%
tn 1985 to 7% in 1990 (Table III-7). 7 Most investment figures are based on the budget

price at time of project approval. The amount of
money ultimately spent on a project may differ slg-

State., Collective-,and Individual.OwnedUnits nlficantly from these figures, which are often the
only ones available. Most data in this section are of

The State Statistical Bureau divides industrial enter- this type, although a few tables contain data on
prises into the categories of state-owned, collective- actual investment. Given this limitation, as well as
owned, individual-owned, and other enterprises, those described above, the figures in thts section
State.owned unitsare those whose means of production should not be taken as accurate, although we believe
and income are owned by any organ or division of they pr_de a reasonableguide to relativesize of Invest-
the central government or any level of local gov- ment in different sectors.
ernment. Collective-owned units are those whose

means of productlon and income are owned by col-
lectives tn cities (chengshi), counties (xtan), and
townshlps (zhen), as well as village (xtang) and rural REFERENCES:
(cun) enterprises. Individual-owned enterprises are
owned by individuals in urban and rural areas, StatisticalYeartx_l_of Chlna'sIndustrial Economy. 1988
including enterprises belonging to Individuals who and 1990. State Statistical Bureau, Beijing.
have pooled capital and management but have China Statistical Yearbook. various years. State
received an individual-enterprise license. Other Statistical Bureau, Beijing.
enterprises tnclude: those belonging to joint yen- Energy Statistical Yearbook of China. 1989. State
tures belonging to state-owned units and collectives, Statistical Bureau, Beijing.
state-owned units and individual Investors, or col- Lu Yingzhong. 1988. "Energy Prospects In the
lecttves and individual investors; foreign joint yen- Nineties". Presented at the seminar on China
tures; enterprises owned by overseas Chinese; for- and the World in the Nineties, Beijing, 30 May-
eign-run enterprises; and any other enterprises not 2 June 1988.
fitting into the above categories.

• i
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than the publication of these figures) charged to Eastern
Mark LcvtneandUu XucyL1990.EnergyConseT_tlon Europeancountries' import accounts.

ProgramsIn thePeople'sRepublicof China. Report 6 Thesetwo categoriesinclude investmentfundsraisedby

no. LBL-29211, Lawrence BerkeleyLaboratory, govemment agencies at ali levels (e.g. through bond issues

Berkeley, CA (August). or out-of-plan loans arranged by the unit) and any othersources not included in the other categories.
Ye Qtn and Huang Ytchen, eds. 1991. Rational 7 Thlshasresult_dfroma_easeintheshareof"nonprodmttve"

Resource Utilization In China. Chinese Science investment in ali energy industry subsectors, as well as the

and TechnologyPress, Beijing. Increasing share of investment going to the electricity indus-try, which has always had the smallest share of nonproduc-
Gu Shuhua, Huang Kun, 0Ju Daxiong, and KtrkR. riveinvestment.

Smith. 1991.100 Million Improved Biomass Stoves
In China: How Was lt Done? EW'C/ESMAP/L1NDP

Evaluation of Improved Cookstove Programs.
Honolulu: Environment and Policy Institute,
East-West Center. November.

World Bank. 1991. China: Efficiencyand Environmental

Impact of Coal Use. Draft report in 2 volumes
(March).

NOTES

1 "U11it" refers to a Chinese "work unit", which could be a

company, a school, a government agency, etc. Industrial
enterprises are a type of work unit, and the terms "enter-
prise" and "unit" are nearly interchangable in the context
of this data book.

Hereafter "total Investment" will refer only to investment
in state-owned enterprises, which account for nearly two-
thirds of ali investment, unless otherwise noted. State-owned

enterprises are those owned by ali levels of government, cen-
tral, province (and autonomous region), and county. Some
sources referto state-ownedunitsas those "owned by the peo-
ple" (quanminsuoyouzhi).Dataare notavailable forunitsunder
"other" ownership,e.g.domesticandforeigh jointventures.

2 Investmentin state-ownedand urban collective-ownedunits

wasnearly 76 billion 1980 yuan over theSixthand Seventh
FiveYearPlanPeriods(1981-1990). If it Isassumedthat the
differencebetween 1980and 1989 output from rural collec-
tive mines approximatesthe increasein rural mine capaci-
ty, and that the higher figureof 70 (1980) yuan per annual
tonIs correct,Investment in rural mines forthecorrespond-
ingperiodwouldbeof almost 19billion yuan, or20% of the
resulting total investment.

3 Directgovernmentinvestmentincludesfunds from thecen-
tral government, loans which replace originally planned
directinvestment,and fundsinvested by local govemments
at thedirectionof the central government.
"Coal substitution" funds (me/dai you) are capital con-
struction funds and loans intended to reduce dependence
on relativelyscarcepetroleum.After it becameclear that the
largeoil productionincreasespredictedin the 1970swerenot
going to materialize this fund was established to convert
oil-using equipment, which had been overbuilt based on
thosepredictions,to coal.

5 "Foreigninvestment" includesnot only funds fromabroad,
but equipment, materials,and technologyas weil. lt does
not include foreignequipment and materialsbought with
Chinese foreignexchange reservesor (until more recently

=l i=
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Table III-1. Investment by State: Total and Capital Construction
Compared to Energy Industw Investment, 1953-1990 (a)

Billion Current Yuan
Energy

Total Total Industry Industry

Energy Capital Capital Capital
Total Industry Construction Construction Construction

Year Investment InvesUnent (b) Investment Investment (c) Investment (c)
I II Ill' II I II III I Iii

1953 9.16 9,04 2.83 0.70
1954 10,27 9,91 3.84 1.02
1955 10,52 - 10,04 4.30 1,36
1956 16.08 15.53 6,82 1.97
957 15,12 - 14,33 7,24 2,25
958 27.91 - 26.90 17.30 4,13
959 36,80 - 34,97 20.89 5.78
960 41,66 - 38,87 22.96 6,34
961 15.61 - 12.74 7.68 2,75
962 8,73 - 7.13 4.01 1.57
963 11,67 - 9.82 4.92 1.65
964 16,59 - 14.41 7,21 2.17
965 21,69 - 17,96 8.90 2,56
966 25,48 - 20.94 9,50 2.70
967 18,77 - 14,02 10,20 2.90
968 15,16 - 11.31 10.80 3,10
969 24,69 - 20,08 II .50 3,30
970 36,81 - 31,26 12.20 3.50
971 41,73 - 34,08 14.80 5.00
972 41,28 - 32.80 17,40 5.70
973 43,81 - 33,81 20.00 6.40
974 46,32 - 34.77 22.60 6,80
975 54,49 40,93 23. I0 7,15
976 52.39 37.64 20.87 6.99
977 54,83 - 38,24 21.74 7.87
978 66,87 50. I0 27.32 I 1,47
979 69,94 52.35 25.69 I I, I0
980 74,59 55,89 27.56 II ,57

1981 66.75 14.19 44.29 21.60 9,46
1982 84,53 17.41 55,55 26.06 10.22
1983 95,20 21,34 59,41 28.23 12,76
1984 I 18.52 27,90 74,32 34.16 16,60
1985 168.05 36.83 107.44 44,65 20.53
1986 197.85 44.77 I 17,61 53.16 26.7 I
1987 229.80 55,00 134.31 68,28 34,01
1988 276,28 65.27 157.43 79.61 41.0 I
1989 253.55 70,56 155.17 82,25 44.64
1990 291.86 84,67 170.26 95,26 55.83

Figuresare forstate-ownedunits unless otherwisenoted. State Investmentwas 6796of ali Investmentin 1983and 66% In 1990.TotalInvestment
refersm theStateStatisticalBureau'scategoryof'fixed assets invesonent',whichis the sum of"capitalconstruction',"technicalupdatingand trans.
formation', and "other"Investments.Capital constructionInvestmentsare Intendedprimarilyforbuildingnew productioncapacity,whiletechni-
cal updattng and transformationfunds areforrepairand retrofittingof existingcapacity. Mostof the "other"Investmentin theenergysector Is for
furtherdevelopmentoiexistingoilflelds.AliInvestmentfiguresIncludesome fundsIntendedfor"nonproductive"uses, e.g.workerhousing,schools,
etc.Themagnltudeof this "nonproductive"Investmentcan be guagedfromits shareof capitalconstructioninvestment,detaUedInTableIII-8,Energy
IndustryCapitalConstructionInvestment bySubsectorand Purpose..Please referto generalnotes at the beginningof this section regardingcov-
erage and significanceof these figures,
EnergyIndustryfixedassets Investment figuresare forstate- and urbancollective-ownedunits, except 1989and 1990,whichare forstate.owned
unitsonly.
For1966.1970and 1971-1974onlytotalcapitalconstructioninvestmentfiguresareavailable(54.151billioncurrentyuanand74.96billioncur-
rentyuanrespectively).HerewehaveapproximatedthedivisionofInvestmentfundsamongtheyearsIn thesetwoperiodsbylinearextrapolation,
usingtheInvestmenttotalsascontrolsumsandreportedInvestmentin1965and1975astheendpoints."Industrycapitalconstructioninvestment"

part of"totalcapi_ cons_'uctionInvestment",and "energyindustrycapitalconstructioninvesoner_"Ispartof "industrycapitalconstructionInvest.
merit'.

available.

AlmanacofChina'sEconomy,1989P_1990,StateEconomicsBureau,Belling:EnergyStatisticalYearbookof China,SSB,Beijing;StatisticalYearbook
China,variousyears, SSB,Beijing;ChinaStatisticsMonthly,May1991(ChinaStatisticalInformationand ConsultancyServiceCenter&the University
Illinoisat Chicago).
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Table lIl-l. Investment by State: Total and Capital Construction
Compared to Energy Industry Investment, 1953-1990 (a) (continued)

Billion 1980 Yuan (b)
Energy

Total Total Industry Industry

Energy Capital Capital Capital

TotaJ Industry ConsU'ucUon ConstrucUon ConstrucUon
Year Investment Investment (c) Investment Investment (d) Investment (d)

IIli II I I IIIII Illll I

1953 13.98 - 13,81 2,18 0.54
1954 15,43 - 14,88 3,14 0,84
1955 16.07 - 15,33 3,64 I, 15
1956 24,19 - 23,36 6.32 1.83
1957 22.91 - 21,71 6.17 1.92
1958 38.94 - 37.53 14,83 3,54
1959 46,54 - 44.23 17,81 4,93
1960 49.50 - 46,19 19,72 5,45
1961 17.71 - 14,46 6,30 2,25
1962 10.45 - 8,53 3.17 1,24
1963 14,35 - 12,07 3,93 1,32
1964 20.19 - 17,54 5.74 1,73
1965 25.35 - 21.00 7,54 2,17
1966 29,50 24,25 8,41 2,39
1967 22.22 16.59 9,13 2,60
1968 17,91 13.36 9.89 2,84
1969 28.68 23,33 10,93 3.14
1970 42,15 35,79 I 1,96 3.43
1971 47,13 38,50 14,58 4,92
1972 46,33 36.81 17,28 5,66
1973 49,08 37.88 19,93 6,38
1974 52,07 39,09 22,53 6,78
1975 61.83 46.44 23,32 7.21
976 59.79 42.96 21,13 7,07
977 61,00 42.54 22,12 8,01
978 72,47 54,29 27,65 11,61
979 72,78 54,47 25,66 II ,09
980 74,59 - 55,89 27,56 II .57
981 65.51 14.15 43.47 21,54 9,44
982 83.07 17.38 54,59 26.02 10,21
983 92,52 21.35 57.74 28,24 12,76
984 09.64 27,23 68.75 33,33 16.19
985 42.06 34.19 90,82 41.44 19,05
986 60.91 40,32 95.65 47,89 24,06
987 73,79 46.94 101.57 58,28 29,03
988 84,53 51,47 105,15 62,78 32.34
989 56,41 5 I. 19 95.73 59,66 32,38
990 72.24 5 I. 19 100,47 68,85 40.35

Referto footnote(a) to Table IV-I.I.
Total investmentfiguresaredeflatedusing theoverall deflatorsgiven in Table IX-11.6, Implicit Deflators for National Income(see
Economic Indicators section).Total industryand energyIndustry investmentfiguresaredeflated usingthe Industry sectordefla-
torsin that table.
Referto footnote(b) to Table IV-I.I.
Refer to footnote (c) to Table IV-1.I.

available.

Source:Almanac of Chlna's Economy, 1989& 1990,StateEconomics Bureau,Beijing;EnergyStatisticalYearbookof China, SSB,Beijing;
Sta)istica]Yearbookof China, vanousyeats,SSB,Beijing;ChinaStatisticsMonthly, May 1991(China StarisuicalInformationand Consultancy
Service Center & the University of Illinois at Chicago).

.i i,i
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Table III-1. Investment by State: Total and Capital Construction
Compared to Energy Industry Investment, 1953-1990 (a) (continued)

3. Billion Current Yuan by Five-Year Plan
Energy

Total Total Industry Industry
Energy Capital Capital Capital

Total Industry Construction Construction Construction
Period Investment Investment Investment Investment Investment

IIIIIII i i

1953-1957 6 I. 15 58.95 25,03 7,30
1958-1962 130.71 120.61 72.83 20,57
1963-1965 49.95 42.19 21.02 6,38
1966-1970 120.91 97.41 54.20 15,50
1971- 1975 227.63 176.32 97.90 31,05
1976-1980 318.62 234.22 123.17 49.00
1981- 1985 533.05 117.68 341.01 15470 69,57
1986-1990 1,249.34 320.26 734.79 378.56 202,20

4. Billion 1980 Yuan by Five-Year Plan
Energy

Total Total Industry Industry

Energy Capital Capital Capital
Total Industry Construction Construction Construction

Period Investment Investment Investment Investment Investment
_ I II II IIIII I II

953-1957 92.57 - 89.09 21._5 6.27
958-1962 163,14 - 150.93 61.83 17.41
963-1965 59,90 - 50.61 17.21 5.22
966-1970 140.46 - 113,31 50.31 14.39
971- 1975 256.44 198,71 97.64 30.95
976-1980 340.62 - 250.15 124.12 49.35
981-1985 492,80 114.29 315.37 150,56 67,65
986-1990 847,87 24 I. I I 498.57 297,46 158,16

(a) Referto footnote (a) to Table IV-I. 1.
(b) Refer to footnote (b) to Table IV-I.2.
- Not available.

Source: Almanac of China's Economy, 1989 (State Economics Bureau, Beijing); Energy Statistical Yearbook of China (SSB, Beijing);
StaUsticalYe.arbookof China, various years (SSB, Beijing),,China Statistics Monthly, May 1991 (China StartsUcalInformation and Consultancy
Service Center & the University of !lllnois at Chicago).

, , ,
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Table III-1. Investment by State: Total and Capital Construction
Compared to Energy Industry Investment, 1953-1990 (a) (continued)

Shares. Billion Current Yuan

£nergn/
Total Total Industry Industry

Energy Capital Capital Capital
Total Industry Construction Construction Construction

Year investment Investment (b) Investment Investment (c) Investment (c)
I I IIII IIII II1!

953 00,0% - 98,7% 15.6% 3,8%
954 00,0% - 96.5% 20.4% 5.4%
955 00,0% - 95,4% 22.6% 7, I%
956 00,0% - 96,6% 26. I% 7.6%
957 00,0% - 94,8% 26.9% 8,4%
958 00,0% - 96,4% 38.1% 9. I%
959 00,0% - 95.0% 38.3% 10.6%
960 00,0°,6 - 93,3% 39.8% II ,0%
961 00.096 - 81.6% 35.6% 12.7%
962 00,0% - 81.6% 30.4% I 1.9%
963 00.0% - 84.I% 27,4% 9.2%
964 00.0% - 86,9% 28,4% 8.5%
965 00,0% - 82.8% 29.7% 8.6%
966 00.0% - 82,2% 28.5% 8, I%
967 00,0% - 74.7% 41. 1% I 1.7%
968 00.0% - 74,6% 55,2% 15,8%
969 00.0% - 81,3% 38. 1% 10,9%
970 100,0°,6 - 84.9% 28.4% 8. 1%
971 00,00,6 - 81,7% 30.9% 10,4%
972 00,0% - 79,5% 37.3% 12,2%
973 00.0% - 77.2% 40.6% 13.0°/o
974 00,004 - 75, I% 43,3% 13,0%
975 00.00,6 - 75. I% 37.7% I 1,7%
976 00,0% - 71.9% 35.3% I 1.8%
977 00.0% - 69,7% 36.3% 13,I%
978 00.0% - 74.9% 38.2% 16.0%
979 00.00,6 ,. 74.8% 35.3% 15,2%
980 00,0% - 74,9% 36.9% 15.5%
981 00,0% 21.6% 66,4% 32,9% 14.4%
982 00,0°,6 20,9% 65,7% 31.3% 12.3%
983 00.0% 23. I% 62.4% 30.5% 13.8%
984 00.00,6 24,8% 62,7% 30.4% 14,8%
985 00.0% 24, I% 63,9% 29.2% 13.4%
986 00,0% 25. I% 59,4% 29.8% 15,0%
987 00.0% 27,0% 58.4% 33.5% 16,7%
988 00,0% 27,9% 57.00,6 34,0% 17,5%
989 00.00,6 32.7% 61,2% 38. I% 20.7%
990 00.0% 29,7% 58,3% 40.0% 23,4%

Refer to footnote (a) to Table IV-I.I.
Refer to footnote (b) to Table IV-I.1.
Refer to footnote (c) to Table IV-I.I.
Not available.

Almanac of China's Economy, 1989 & 1990, State Economics Bureau, Beijin_Energy Statistical Yearbook of China, SSB, Beijing;
Statistical Yearbook of China, various years, SSB, Beijing;China Statistics Monthly, May 1991 (China Statistical Information and
Consultancy Service Center & the University of Illinois at Chicago).
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Figure III- 1. Capital Construction Investment, 195 3-1989
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Table III-2. Total Investment by Ownership of Enterprise, 1983-1990 (a)

Billion Current Yuan

Total Energy

State-Owned Collective-Owned Units Individual Investment Industry

Year Units Urban Rural Subto'_d Urban Rural Subtotal Total Investment (b)
II II I II I II I I III

t983 95.196 4.565 I 1.068 15.633 1.672 30.505 32,177 143,006 21.34
1984 118.518 6.386 17.483 23,869 2.989 37.91 I 40,900 183,287 27.90
1985 168051 12.823 19.923 32.746 5.679 47.843 53.522 254.319 36,83
1986 197,850 14.639 24.535 39,174 7.456 5 7.482 64.938 301,962 44,77
1987 229,799 18.130 36.571 54,701 10.051 69.535 79,586 364.086 55.00
1988 276,276 25.497 45.674 7 I. 171 15.685 86.523 102,208 449.655 65,27
1989 253,548 18.563 38.436 56,999 14.023 89.203 103,226 413.773 70.56
1990 291.864 16.338 36.610 52.948 12.470 87.647 I00,117 444,929 84,67

Shares of Total

Total Energy
State-Owned Collective-Owned Units Individual Investment Industry

Year Units Urban Rural Subtotal Urban Rural Subtotal Total Investment
III I I I I II1| II I 'llll I I r I I III

1983 66,6% 3.2% 7.7% 10.9% 1.2% 21.3% 22.5% 00,0% 14,9%
1984 64,7% 3.5% 9.5% 13,0% 1.6% 20.7% 22.3% 00,0% 15,2%
1985 66,1% 5.0% 7.8% 12.9% 2.2% 18.80/0 21,0% 00.0% 14,5%
1986 65.5% 4.80/0 8.I% 13.0% 2.5% 19.0% 21.5% 00,0% 14,8%
1987 63,1% 5.00./0 10.00/0 15.00/0 2.80/0 19.1% 21,9% 00,0% 15.1%
1988 61,4% 5.70/0 10.2% 15.8% 3.5% 19.2% 22.7% 00.0% 14,5%
1989 61.3% 4.5% 9.3% 13.8% 3.4% 21.6% 24,9% 00.00/0 17,I%
1990 65.6% 3.7% 8.2% I 1,9% 2.8% 19.7% 22.5% 00,0% 19.0°/o

(a) Unlike most of the tables in Chapter IV, which only refer to investment in state-owned units, this table has data on collective and
individual Investment as weil. Breakdowns of investment in units owned by collectives and individuals are not available. The most
important investment category not weil-characterized by available data is probably investment in collective- and individually-owned
rural coal mines.

(b) For state- and urban collective-owned units.

Source: China Statistical yearbook, various years (SSB, Beijing).
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Table III-3. Total Investment and Total Energy Industry Investment
by Investment Category, 1981-1990 (a)

1. Total Investment, Billion Current Yuan
Technical

Capital Updating &
Construction Transformation Other Total

Year Investment Investment Investment Investment
i ii iii

981 44.29 19,53 2.93 66.75
982 55.55 25,04 3.94 84,53
983 59,41 29. I I 6,67 95,20
984 74,32 30.93 13.28 118,52
985 107.44 44,91 15.70 168,05
986 I 17.61 61,92 18,32 197.85
987 134.31 75.86 19.63 229,80
988 157.43 98,06 20,79 276,28
989 155.17 78,88 19,50 253.55

1990 170,38 83.02 19,91 273,3 I

2. Total Investment, Billion 1980 Yuan (b)
Technical

Capital Updating &
Construction Transformation Other Total

Year Investment Investment Investment Investment
I

1981 43.47 19.17 2.88 65,5 I
1982 54.59 24.60 3.87 83,07
1983 57.74 28.29 6,48 92,5 I
1984 68.75 28,61 2,28 09,64
1985 90.82 37,97 3.27 42,06
1986 95,65 50.36 4.90 60,9I
1987 I01.57 57.37 4,85 73,79
1988 105,15 65,49 3.89 84,53
1989 95,68 48.64 2,02 56,34
1990 100,55 48.99 1.75 61.28

3. Total Investment, Share
Technical

Capital Updating &
Construction Transformation Other Total

Year Investment Investment Investment Investment
I I I i III

1981 66% 29% 4% 100%
1982 66% 300/0 5% 100%
1983 62% 31% 7% 100%
1984 63% 26% I I% 100%
1985 64% 27% 9% 100%
1986 59% 31% 9% 100%
1987 58% 33% 9% 100%
1988 57% 35% 8% 100%
1989 61% 31% 8% 100%
1990 62% 300/0 7% 100°/0

(a) Includes investment in ali sectors from ali sources as reported by the State Statistical Bureau.
(b) Figures are deflated using the overall national income deflators given in Table IX-11.6.

Source: China Statistical Yearbook, vadous years (SSB, Beijing); Energy Statistical Yearbook of China, 1989 (SSB, Beijing).
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Table III-3. Total Investment and Total Energy Industry Investment
by Investment Category, 1981-1990 (a) (continued)

4. Energy Industry Investment, Billion Current Yuan (c)
Technical

Capital Updating &
Construction Transformation Other "Lc tad

Year Investment (d) Investment (d) Investment (e) Invesl me,,t (f)
II I I

1981 9,46 4,66 0,07 t4,19
1982 10.22 4,22 2.97 1/.41
1983 12,76 5,63 2,95 21.34
1984 16,60 4,21 7, I0 27.90
1985 20,53 5,59 10.71 36.83
1986 26,71 6,91 I I. 15 44.77
1987 34.01 7.93 13.06 55.00
1988 41,01 I 1,34 12.92 65,27
1989 42,31 I 1.56 16,69 70.56
1990 55.83 12,51 16,34 84.67

5. Energy Industry Investment, Billion 1980 Yuan (c,g)
Technical

Capital Updating &
Construction TransformaUon Other Total

Year Investment (d) Investment (d) Investment (e) Investment (f)
II

1981 9,44 4,65 0,07 14.15
1982 10.21 4.21 2.96 17.38
1983 12,76 5,64 2.95 21,35
1984 16,19 4. I I 6.93 27.23
1985 19.05 5.19 9,94 34.19
1986 24,06 6.22 10.05 40,32
1987 29.03 6.77 I I. 14 46.94
1988 32.34 8.94 IO,19 51.47
1989 30,70 8.39 12,I I 51.20
1990 40.35 9.04 I 1,81 61.20

6. Energy Industry Investment, Shares (c)
Technical

Capital UpdaOng &
Construction Transformation Other Total

Year Investment (d) Investment (d) Investment (e) Investment (f)

1981 67% 33% 0% OCP/o
1982 59% 24% 17% 00%
1983 6096 26% 14% 00%

1984 59% 5% 25% 00%
1985 56% 5% 29% 00%
1986 60O/o 5% 25% 00%
1987 62% 4% 24% 00%
1988 63% 7% 20% 00%
1989 60% 6% 24% 00%
1990 66% 5% 19% 00%

(a) Includes investment in ali sectors from ali sources as reported by the State Statistical Bureau.
Co) Figures are deflated using the overall national income deflators given in Table IX-I 1.6.
(c) Energy industry fixed assets investment figures are for state, and urban collective-owned units, except 1989 which is for state-

owned units only.
(d) Forstate-ownedunitsonly. Unlike figuresfor 1981-1984,capitalconstructioninvestmentfiguresfor 1985-1989include electricity

sectorinvestmentin steamand hot watersupply (whichin 1989 amountedto 322 millionyuan).
(e) Includes ali investmentin urbancollective-owned units.
(f] Includesinvestment in state-ownedand urbancollective.owned units.

(g) Figuresare deflated usingthe industrialsectornational incomedeflatorsgiven in Table IX-I 1.6.

Source: China StatisticalYearbook,various years(SSB,Beijing); EnergyStatisticalYearbookof China, 1989 (SSB,Beijing).
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Table III-4. Total Energy Industry Investment
by Energy Industry Subsector and Region, 1989--Billion Current Yuan

Petroleum Electricity Coke, Coal
Coal and Generation Gas and

Planning Extraction & Natural Gas and Supply Petroleum Other Coal
Region Province Processing Extraction (b) Refining Products Total

imm II

North Beijing 0,044 (c) 0,533 0.21 I 0.108 0.895
"l'ianjin (c) 1.447 0.945 0,095 0.022 2.509
Hebei 0,852 0.512 1.245 0.138 0.162 2,908

Shanxi 2,657 (c) 1.296 0,(301 0,072 4,025
Inner Mongolia 0,731 (c) 0.803 0,015 0.024 1.573

Northeast Liaoning 0.985 2..t32 1.343 0,587 0, t30 5,477
Jilin 0,220 0,649 0,615 0. I 18 0.055 1,657
Heilongjiang 1.026 3,522 I. 140 0.182 0.081 5,95I

East Shanghai (c) 0,017 I, 199 0,128 0,417 1.76I
Jiangsu 0.337 0,226 1,303 0,152 0,060 2,078
Zhejiang 0,086 (c) 1,481 0.159 0,083 1.809
Anhui 1.002 (c) 0.754 0.032 0.044 1,831
Fujian 0.083 (c) 0,958 0.075 0.028 I. 143
Jiangxi 0,181 0.003 0,541 0.030 0.028 0,785
Shandong 0,898 4,514 1.446 0,301 0.084 7,243

South-Central Henan 0.815 2.476 0.850 0.128 0,076 4,345
Hubei 0.046 0.239 I. 180 0,061 0.051 1.577

Hunan 0.192 (c) I. 173 0,109 0.031 1,505
Guangdong 0. I I I 0.238 2,686 0,616 0.173 3,824

Guangxi 0.054 (c) 0.703 0,015 0.008 0,780
Hainan 0,001 (c) 0,324 (c) 0.008 0.334

Southwest Sichuan 0.574 I. 134 2,917 0,006 0.068 4.699

Guizhou 0,200 <0.001 0,538 (c) 0,025 0.763
Yunnan 0.190 (c) 0.627 (c) 0.002 0.819

Tibet 0.(301 (c) 0.065 (c) (c) 0,066

Northwest Shaanxi 0.407 0,095 0.761 0,010 0.013 1,285
Gansu 0.193 0.137 0,583 0, I 18 0.127 I. 159

Qinghai 0,019 0,632 0,319 <0,001 (c) 0,970
Ningxia 0.192 (c) 0,272 0.060 0,01 I 0.534
Xinjiang 0.133 2.567 0.325 0,126 0.003 3.154

National Total 12,230 23.294 29.573 3.474 1.993 70.564

Balance (co 0 2.456 0.649 0 0.001 3,105

(a) Fixed assets investment in state-owned units only.
(b) Includes investment in steam and hot water generation and supply, which is generally only a very small portion of investment

in this category (in 1989 investment in steam and hot water was slightly more than one percent of capital construction investment
in state-owned electricity sector units).

(c) Not available.

(d) National totals sometimes did not equal sums of provincial data presented in the same table.

Source: Statistical Yearbook of China's Industrial Economy, 1990 (China Statistics Press, Beijing).
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Table III-5. Total Energy Industry Investment by Subsector, 1981-1990 (a)

Billion Current Yuan

Coking Coal OII and Electricity Energy Total
Coal Gas and Natural Gas Oil Generation Industry Industry

Year Extraction Coal Products Extraction Refining and Supply Subtotal Investment (e)
mm i i li li i I i Bill

1981 3,63 0.36 4,69 0,74 4,78 14,19 38.04
1982 4,87 O,I I 6.20 0.70 5,53 17,41 46.74
1983 6.21 O.15 7,42 0,65 6.91 21,34 54,66
1984 8,19 0,37 9,46 0,99 8.90 27.90 65.35
1985 8.80 1,07 13,03 1,21 12.73 36,83 91,37
1986 9.31 1.63 13.78 1,63 18.42 44.77 115.98
1987 9.94 1.72 16,62 2,64 24,08 55.00 140,72
1988 10.80 2,00 19,69 4,21 28.58 65.27 170,9I

1989 (C) 12.23 1,99 23,29 3,47 29,57 70.56 159,70
1990 (C) !4.63 3,28 24.93 4,24 36.65 83,74 180.99

Billion 1980 Yuan (b)

Coking Coal OII and Electricity Energy Total

Coal Gas and Natural Gas Oil Generation Industry Industry

Year Extraction Coal Products Extraction Refining and Supply Subtotal Investment (e)
ml II I II lie IIII I I

1981 3,62 0.36 4,67 0,73 4.76 / 4.15 37.93
1982 4.86 O.I I 6,19 0.70 5.52 17.38 46.67
1983 6.21 O,15 7,43 0.65 6.92 21.35 54.68
1984 7.99 0,36 9,23 0,96 8.68 27.23 63,76
1985 8,17 0,99 12,09 I, 12 I 1.81 34.19 84.80
1986 8.39 1.47 12,41 1,47 16.59 40.32 104.47
1987 8,48 1,47 14.19 2.25 20.55 46.94 120.I I
1988 8.51 1.57 15.53 3,32 22.54 51.47 134.77
1989 (C) 8.87 1,45 16.90 2-52 21.45 5 I. 19 I 15.85
1990 (C) 10.58 2.37 18.02 3,07 26.49 60.52 130,82

Shares of Energy Industry Investment
Energy

Coking Coal 011 and Electricity Energy Industry as
Coal Gas and Natural Gas Oil Generation Industry Percent of Total

Year Extraction Coal Products Extraction Refining and Supply Subtotal Industry (f)
ii I ii i i I ii

981 26% 3% 33% 5% 34% 100% 37%
982 28% 1% 36% 4% 32% 100°,6 37%
983 29% 1% 35% 3% 32% 10096 39%
984 29% 1% 3436 4% 32% 1000/0 43%
985 24% 3% 35% 3% 35% 100% 40%
986 21% 4% 31% 4% 4 I% 100% 39%
987 18% 3% 30% 5% 44% 100% 39%
988 17% 336 300.6 6% 44% 100% 38%
989 (C) 17% 3% 33% 5% 42% 100% 44%
990 (C) 17% 4% 30% 5% 44% 100% 46%

(a) Unlessotherwisenoted,figuresIncludeinvestmentInstate-andurbancollective-ownedunitsonly.InvestmentIncludescapitalconstruction,tech-
nical updatingand transformation,andother investment, the former representing the majorityof Investment.Please see notes at the beginningof
this section.

(b) Deflatedusing the implicit deflatorsfor the Industry sectorin TableIX.I1.6.
(c) 1989figuresforstate-ownedunits only.(1988 investmentin state-ownedunits was 64.3 billionyuan.)Sumof sectoralfiguresis slightlyless than

total figurebecause only one Item tn the "OtherInvestment"category (oilfield maintenanceand developmentprojects,amounting to 13.5billion
yuan)was available.

(d) Not available.
(e) Includes Investmentinstate-owned units only.
(D Note that, exceptfor 1989,coverageof energyindustryInvestmentis mor_complete than that of total Industryinvestment, so that percentagesfor

1981-1988are probablyhigherthan actual.

Source:China StatisticalYearbook,various years (SSB, Beijing};EnergyStatisticalYearbookof China, 1989 (SSB, Beijing};Statistical Yearbookof
Chlna'aIndustrialEconomy,1990(ChinaStatisticsPress,Beijing}.
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Figure III-3. Total Energy Industry Investment
by Subsector, 1981-1989
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Table III-6. Energy Industry Capital Construction Investment by Subsector, 1953-1990 (a)

1. Billion Current Yuan
Coke & 011 and

Coal Natural Electric

Year Total (d) Coal Products Gas (b) Pow,_r (c)
I II I _lllm._m

953 0.70 0.36 0,01 0.07 0.26
954 1.02 0.46 0.03 O,14 0.39
955 1.36 0,60 0,05 O,18 0.54
956 1.97 0.81 0,02 0.43 0.72
957 2.25 0.75 0,05 0,38 1.07
958 4.13 1,62 0,06 0.40 2.05
959 5,78 117 0.33 0,52 2.76
960 6,34 2,45 0.06 0,87 2.96
961 2.75 1,56 0.0._ 0.40 0.76
962 1.57 0,89 0.01 0.32 0.36
963 1,65 0.82 0.01 0.43 0.39
964 2,17 0,92 0.01 0.59 0.65
965 2.56 0,77 0.001 0,62 .17
966 2,70 0.80 0..01 0,70 .20
967 2.90 0.90 0,01 0.70 .30
968 3, I0 0,90 0.02 0.80 .40
969 3,30 1.00 0,03 0.80 .40
970 3.50 1.00 0,03 0.90 .50
971 5.00 1.30 0.03 1.20 .90
972 5.70 1,60 0.03 1.50 2.30
973 6.40 2.00 0,03 1.80 2.60
974 6.80 Z30 0,03 2,20 3.00
975 7,15 1.87 0.06 2.16 3.07
976 6,99 1.65 0.03 1.91 3.40
977 7,87 2,26 0.06 2.08 3.47
978 I 1.47 3,18 0.09 3. I I 5.09
979 I1,10 3.19 0,11 2,71 5,10
980 I 1,57 3.35 0.07 3.34 4.81
981 9.46 2.32 0,34 2.80 4.01
982 10.22 Z99 0.09 2.53 4.62
983 12,76 4.01 O.I I 2.90 5,75
984 16,60 5.51 0.32 3.06 7.70
985 20.37 5,51 0.76 3.32 10.79
986 26,52 5.77 0.92 3,86 15.97
987 33,78 5.96 I, I0 5,86 20.86
988 40.61 6,35 I, 19 8.65 24.43
989 44,32 7,05 I._5 9.35 26,46
990 55,38 9.88 2.42 10,07 33,01

(a) For state-owned units only.Official statistics forenergy investment for 1966-1970 and 1971-1974 are not available for individu-
al years. Here we have approximated the division of investment funds among the years in these two periods by linear extrapo-
lation, 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 Industry sector in the National Income table (see Socioeconomic
Indicators section).

(b) Includes investments in refining.
(c) Does not Include investment in steam and hot water supply.
(d) 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).

Sources: Energy Statistical Yearbook of China, 1989 (SSB, P._ijlng); _,tatls,ic,! Yearbook of Cltina, various years (SSB, Beijing).
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Table III-6. Energy Industry Capital Construction Investment
by Subsector, 1953-1990 (a) (continued)

2. Billion Constant 1980 Yuan
Coke & Oil and

Coal Natural Electric

Year Total (d) Coal Products Gas (b) Power (c)
i ii II

1953 0.54 0,27 0,01 0.05 0,20
954 0.84 0.37 0,02 O,12 0.32
955 I, I 5 0.50 0,04 O.15 0.45
956 1.83 0,75 0.02 0,39 0.67
957 1,92 0,64 0.04 0,33 0.91
958 3,54 1,39 0.05 0,34 1,76
959 4.93 1,85 0,28 0.44 2,35
960 5.45 2.I I 0,05 0,75 2.55
961 2,25 1,28 0,01 0,33 0,63
962 1,24 0,70 0,01 0,25 0,28
963 1,32 0.66 0.01 0.34 0.3I
964 1,73 0.73 0,00 0,47 0.52
965 2,17 0.65 0,00 0,53 0.99
966 2,40 0.71 0,01 0,62 1,06
967 2.61 0,81 0,01 0,63 I, 16
968 2.86 0,82 0.02 0,73 1,28
969 3,06 0,95 0,02 0,76 1,33
970 3,36 0,98 0,03 0,88 1,47
971 4,36 1.28 0.03 I, 18 1,87
972 5.39 1.59 0,03 1,49 2,28

1973 6,41 1,99 0.03 1,79 2,59
1974 7,51 2.29 0.03 2,19 2,99
1975 7,21 1,88 0,06 2.18 3,09
1976 7.07 1.67 0,03 1.93 3,44
1971 8.01 2.30 0.06 2.I I 3,53
1978 I 1.61 3.22 0,09 3.15 5.15
1979 I 1,09 3,18 O,I I 2.70 5,09
1980 I 1.57 3,35 0.07 3,34 4.81
1981 9,44 2,31 0.34 2,79 4,00
1982 10,21 2,98 0,08 2,53 4,62
1983 12.76 4,01 O,I I 2,90 5,75
1984 16,19 5.38 0.31 2,99 7.51
1985 18.91 5.11 0,70 3.08 I0,01
1986 23,89 5.20 033 3,48 14.39
1987 28.84 5,09 0,94 5,00 17,81
1988 32.03 5,01 0,93 6.82 19.27
1989 32,16 5.12 1.05 6.79 19.20
1990 40.03 7.14 1,75 7,28 23.86

(a) For state-owned units only. Official statistics forenergy investment for 1966-1970 and 1971-1974 are not available for individu-
al years. Here we have approximated the division of investment funds among the years in these two periods by linear extrapo-
lation, 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 Industry sector in Table IX-I 1.6.

(b) Includes investments in refining.
(c) Does not include investment in steam and hot water supply.
(d) Totals for 1985-1990 differfrom 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).

Sources: Energy Statistical Yearbook of China, 1989 (SSB, Beijing); Statistical Yearbook of China, various years (SSB, Beijing).
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Table III-6. Energy Industry Capital Construction Investment

by Subsector, 1953-1990 (a) (continued)

3. Billion Constant Yuan, by Five-Year Plan
Coke & Oil and

Coal Natural Electric

Period Total Coal Products Gas (b) Power (c)
--- I III I IU III

953-1957 6.269 2.541 O,133 1.041 2.554
958-1962 17.413 7.335 0,402 2,I 15 7.56 I
963-1965 5,217 2,045 0.010 1.343 1.819
966-1970 14,287 4.268 0.089 3.621 6.308
971- 1975 30,879 9.038 O,176 8.835 12,83I
976-1980 49.344 13.721 0.351 13.237 22.034
981- 1985 67.505 19.791 1.543 14.283 31.888
986-1990 156,939 27.551 5.507 29.354 94.527

(a) For state-owned units only. Energy investment figures for years 1966-1970 and 1971-1974 are averages of Five-Year Plan Totals.
Investment figures are deflated using the implicit deflators for the Industry sector in Table IX-11.6.

(b) Includes investments in refining.
(c) Does not include investment in steam and hot water supply.

Sources: Energy Statistical Yearbook of China, 1989 (SSB, Beijing); Statistical Yearbook of China, various years (SSB, Beijing).
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Figure III-5. Capital Construction Investment in the
Energy Industry by Subsector, 195 3-1989
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Table III-7. Energy Industry Capital Construction Investment
by' Subsector and Purpose, 1985-1990 (a)

la. Total Energy Industry Capital Construction Investment, Billion 1980 Yuan (c)

Sector/Purpose 1985 1986 1987 1988 ! 989 1990
" |, IIIII II li

Coal 5, I I 5,20 5.09 5.01 5, I I 7.14
Coke, Coal Gas & Products 0,70 0,83 0,94 0.94 1,05 1,75
Oil & Natural Gas 3.08 3,48 5.00 6.83 6,78 7,28
Electric Power 10.16 14,55 18,00 19.58 19,43 24,18

Total 19,05 24.06 29,03 32,35 32,38 40,35

of which:

product/re (b) 16,00 21,33 26.01 29.29 29,60 37,33
nonproductive(b) 3,05 2,73 3,02 3.06 2.77 3,02

lb. Subsectoral Shares of Energy Industry Capital Construction Investment

Sector/Purpose 1985 1986 1987 1988 1989 1990
I l I

Coal 27% 22% 18% 15% 16% 18%
Coke, Coal Gas & Products 4% 3% 3% 3% 3% 4%
Oil & Natural Gas 16% 14% 17% 21% 2 I% 18%
Electric Power 53% 61% 62% 61% 60% 60%

Total 100% 100% 100% 100% 100% 100%
of which:

productive (b) 84% 89% 90% 91% 9 I% 93%
nonproductive(b) 16% I 1% 10% 9% 9% 7%

(a) Figuresrefer to investmentincapital constructionof state-andurban collective-ownedunits only, and consequently differ slight-
ly from those in Table III-7, Energy Industry Capital Construction Investment by Subsector, which are for state-owned units
only.

(b) 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.

(c) Deflated using the implicit deflators for industry sector national income presented in Table IX-I 1.6.
Not available.

Source: Ener_ Statistical Yearbook of China, 1989 (SSB, Beijing). Statistical Yearbook of China, various years (SSB, Beijing).
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Table III-7. Energy Industry Capital Construction Investment
by Subsector and Purpose, 1985-1990 (a) (continued)

2a. Coal Industry Capital Construction Investment, Billion Constant Yuan

Sector/Purpose 1985 1986 i 987 1988 1989 1990
_ IIIIII lllll III IIII

Extraction 5.02 5. I0 4,87 4,88 5.02 -

Preparation O.I0 O.I0 0.22 O.13 0,09 -

Total 5,11 5,20 5.09 5.01 5.11 7.14

of which:
productive (b) 3,90 4.17 4,15 4,16 4.32 6,08
nonproduct/veCo) 1.21 1.03 0,94 0,85 0.80 1.07

2b. Shares of Coal Industry Capital Construction Investment

Sector/Purpose 1985 1986 1987 1988 1989 1990
IIII I I

Extraction 98, I% 98. I% 95,8% 97,5% 98,2% -

Preparation 1,9% 1,9% 4,2% 2,5% 1.8%

Total 100.0°,6 100.0% 100.0% 100.0% 100.0% 100.0%
of which:

product/ve(b) 76.3% 80.2% 81,5% 83. I% 84,4% 85, I%
nonproductJve(b) 23,7% 19,8% 18,5% 16,9% 15.6% 14,9%

(a)-(c) Refer to footnotes to Table III-7.1.
- Not available.

Source: Energy Statistical Yearbook of China,1989 (SSB, Beijing). Statistical Yearbook of China, various years (SSB, Beijing).
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Table III-7. Energy Industry Capital Construction Investment
by Subsector and Purpose, 1985-1990 (a) (continued)

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

Yuan (c)

Purpose 1985 1986 1987 1988 1989 1990
III

Coke production 0.08 0.22 0,25 0.24 0.34 (d)
Coal gasproduction 0,46 0.35 0,43 0,40 0.47 (d)
Coal gassupply 0.15 0,24 0.25 0,28 0.23 (d)
Coal products production 0.01 0.01 0.01 0.01 0.02 (d)

Total 0.70 0,83 0,94 0.94 1,05 1.75

of whicl_"
product/reCo) 0.54 0.66 0,78 0,81 0,95 1.60
nonproductive(b) 0.16 0.17 0,16 0.13 0,10 0,15

3b. Shares of Coke, Coal Gas, and Coal Products Industry Capital Construction Investment

Purpose 1985 1986 1987 1988 1989 1990
III I III

Coke production I 1.9% 27.1% 26.5% 25.5% 32,1% (d)
Coal gasproduction 64,9% 42.2% 45.7% 43,0% 44.8% (d)
Coal gassupply 21,8% 29.3% 26,4% 30,3% 21.7% (d)
Coal products production 1,3% 1,4% 1,4% 1.2% 1,4% (d)

Total 100.096 100.0% 100.0% 100,096 100.096 100.0%
of which:

productive (b) 77,4% 80.0% 83,2% 86,3% 90,6% 91.5%
nonproductive (b) 22.6% 20.0% 16,8% 13.7% 9,4% 8,5%

(a)-(c) Refer to foomotes to Table III-7.1.
- Not available.

Source: Energy Statistical Yearbook of China, 1989 (SSB, Beijing). Statistical Yearbook of China, various years (SSB, Beiling).
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Table III-7. Energy Industry Capital Construction Investment
by Subsector and Purpose, 1985-1990 (a) (continued)

4a. Oil & Natural Gas Industry Capital Construction Investment, Billion 1980 Yuan (c)

Purpose 1985 1986 1987 1988 1989 1990 (d)
I III I

Crude oil extraction 2,05 2,54 3.47 4.69 5.09 5.46

Natural gas extraction 0,46 0.14 0.13 0,13 0.13 (d)
Crude oil refining 0.57 0,80 1,39 2,00 1,56 1.81
Shale oil production - 0.01

Total 3,08 3.48 5,00 6.83 6,78 7,28

ofwh/ch:
product/reCo) 2.07 2.57 3,87 5,73 5,69 6,26
nonproduct3ve(b) 1.00 0.91 I. 13 I, 10 I, I0 1,01

4b. Oil & Natural Gas Industry Capital Construction Investment, Shares

Purpose 198S 1986 1987 1988 1989 1990 (d)
I I1|1 I I II

Crude oil ext_ction 66,6% 73.0% 69,4% 68.7% 75, I% 75,1%

Natural gas extraction 15,0% 4. I% 2,7% 1,9% 1,9%
Crude oil refining 18,4% 22,9% 27.9% 29.3% 23.CP/o 24,9%
Shaleoil production - 0.2%

Total 100,0% 100,0% 100,0% 100.0% 100.0% 100,0%

of which:
product/ve(b) 67.4% 73.9% 77.5% 83.9% 83.8% 86. I%
nonproduct/ve(b) 32.6% 26, I% 22,5% 16.1% 16.2% 13,9%

(a)-(c) Referto footnotestoTable III-7.1.
(d) For 1990 "crude oil extraction" includes"natural gasextraction."
(e) For 1990 "other powergeneration"Includesali generation.
- Not available.

Source:EnergyStatisticalYearbookof China,1989 (SSB,Beijing).StatisticalYearbookof China, vadousyears (SSB,Beijing).
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Tabie LU-7. Energy Industry Capital Construction Investment
by Subsector and Purpose, 1985o1990 (a) (continued)

5a. Power Industry Capital Construction Investment, Billion 1980 Yuan (c)

Purpose 1985 1986 1987 1988 1989 1990 (e)
I II I I IIBII

Thermal Power Generation 4.64 7,68 9.10 I 1.53 I I, 10 (d)
Hyc!ropower Generation 2.89 3,30 3.66 3.91 3,91 (d)
Nuclear Power Generation 0.14 0.16 0.79 (d) 0,71 (d)
Other Power Generation 0.05 0,06 0.17 0.06 0,05 20,30
Power Distribution 2,29 3,19 4.09 3.77 3,44 3.56
Steam and Hot Water

Production and Supply 0,15 0.17 0.19 0,31 0,23 0.32

Total I0,16 14,55 18.00 19.58 19.43 24.18

of whi_"
product/re(b) 9,48 13.93 17.21 18,59 18,65 23,39
nonproduct/ve(b) 0.68 0.63 0.79 0.99 0.78 0.79

5b. Shams of Power Industry C_pital Construction Investment

Purpose _985 1986 1987 1988 1989 1990 (e)
II IIII • I| II I ii I

Thermal Power Generation 45,7% 52.8% 50.6% 58,9% 57. I% (d)
Hydropower Generation 28.4% 22.6% 20.3% 19.9% 20, I% (d)
Nuclear Power Generation 1,4% I. I% 4.4% (d) 3.6% (d)
Other Power Generation 0.5% 0.4% 1,0% 0.3% 0.2% 84.0%
Power Distribution 22.5% 21,9% 22.7% 19,3% I/.7% 14.7%
Steam and Hot Water

Production and Supply 1,5% I, 1% I. 1% 1.6% 1.2% 1,3%

Total 100,0% 100.0% 100.0% 100,0% 100,0% 100,0%

of whict'_"
productive(b) 93.3% 95,7% 95,6% 95.0% 96,0% 96,7%
nonproductive(b) 6,7% 4,3% 4.4% 5.0% 4,0% 3,3%

(a)-(c) Referto footnotesto Table III-7. I.
(d) For 1990 "crudeoil extraction" includes"naturalgasextraction."
(e) For 1990 "other power generation" includesali generation.
- Not available.

Source:EnergyStatisticalYearbookof China,1989 (SSB,Beijing).StatisticalYearbookof China, variousyears (SSB,Beijing).
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Figure III-7. Capital Construction Investment in Energy Industries, 1985 and 1989
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III-8. Capital Construction Investment In Hnlts Formerly Belonging to Ministries' Systems
by Source of Funds, 1981-1988 (a)

la. Former Ministry of Coal, Billion 1980 Yuan (b)

Direct Self-
Government Dornesdc Raised Other
Expenditures Bank Foreign Coal Funds Sources

Year (c) Loans Investment Substitution (d) (d) Total
I I III IIll I

1981 1.66 0.08 0,43 (e) 0.32 (e) 2.50
1982 1.95 0.09 0,67 (e) 0.51 (e) 3.23
1983 3.07 0,06 0.60 0.31 0,31 0.002 4,35
1984 4,14 0,21 0,35 0.46 0,51 0.04 5.72
1985 3.38 0.85 0.03 0.58 0.59 0.06 5.50
1986 3.68 0.71 0.03 0,56 0.52 0.07 5,58
1987 3.35 1.00 0.07 0.46 0,40 O,17 5.45
1988 2.89 0.88 O,I I 0.38 0.51 0,08 4.86

lb. Former Ministry of Coal, Shares

Direct Self-
Govemment Domesdc Raised Other
Expenditures Bank Foreign Coal Funds Sources

Year (c) Loans Investment Substitution (d) (d) Total
r i

1981 66.6% 3.0% 17.4% (e) 13.0% (e) 100.0°/0
1982 60.5% 2.9% 20.9% (e) 15.8% (e) 100.0%
1983 70.5% 1.3% 13,8% 7,2% 7.2% 0.04% 100.0%
1984 72.4% 3.7% 6.2% 8,I% 8.9% 0,7% 1(30,0%
1985 61.6% 15.5% 0.6% I0,6% 10.7% 1.0% 100,0%
1986 66.0% 12.7% 0.6% I0, I% 9.3% 1.2% 100.0°/0
1987 61,6% 18.3% 1.2% 8,5% 7.4% 3.I% 100.(3%
1988 59.5% 18.0% 2,3% 7.9% 10.6% 1.7% 100.0%

FiguresIncludeonly funds administeredby the formerMinistriesof Coal,ElectricPowerand WaterResources,and Petroleum(ali
of which wereconsolidated into the Ministryof Energyin 1988),so totals here are somewhat lowerthan in other tables. Direct
GovernmentExpendituresincludesomeallocationswhichhave beenconvertedto loans. Pleasereferto the generalnotes on invest-
ment by source of funds.
Deflatedwith the 1988national incomedeflatorforthe industrialsectorin Table IX.I1.6.
1988 figures fordirectgovernment Investmentinclude loans which wereoriginallyallocated as directgovernmentinvestment.
1981and 1982 figuresfor self-raisedfunds include "other"investment.
Not available.

Source:EnergyStatistical Yearbookof China, 1989 (SSB,8eqing);China StatisticalYearbook, 1990(SSB,Beijing).
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III-8. Capital Construction Investment In Units Formerly Belonging to Ministries' Systems
by Source of Funds, 1981-1988 (a) (continued)

2a. Former Ministry of Petroleum, Billion 1980 Yuan (b)

Direct Self.
Government Domestic Raised Other

Expenditures Bank Foreign Coal Funds Sources
Year (c) Loans Investment Substitution (d) (d) Total
iii i li i i

1981 2.30 O.I I O.I0 (e) 0.38 (e) 2,89
1982 2.25 0.03 0,35 (e) 0.32 (e) 2,95
1983 2,50 0,04 0,05 (e) 0.39 0,00 2.98
1984 2,19 0.06 O,14 (e) 0,36 0.00 2,76
1985 2, I I 0.03 0,61 0.001 0.45 0,00 3,20
1986 2. I I 0,01 I. 19 0.003 0,46 0,00 3.77
1987 2.13 0.05 I. I0 0.(301 0.50 0.03 3,8I
1988 1.46 0,60 2.50 0.004 0.20 0.05 4.81

2a. Former Ministry of Petroleum, Shares

Direct Self-
Government Domestic Raised Other

Expenditures Bank Foreign Coal Funds Sources

Year (c) Loans Investment Substitution (d) (d) Total
I I I [ I II IIIm ii m '11111

1981 79,6% 3.6% 3,6% (e) 3.2% (e) 100,0%
1982 76,2% 0.9% I 1,9% (e) 0,9% (e) 1(30.0%
1983 83,9% 1.3% 1,7% (e) 3.0°/0 0.002% 100,0%
1984 79.4% 2.3% 5,1% (e) 3, I% O.1% 100.0%
1985 66,0% 0,9% 19.0% 0.0% 4. I% 0.01% 100.0%
1986 55.9% 0,2% 31.6% O.1% 2. I% O.1% 100.0%
1987 56,0% 1.3% 28.8% 0.02% 3.I% 0.7% 100,0%
1988 30,3% 12.4% 52.0% O.1% 4,2% 1.096 100,0°/0

Figures Include only funds administered by the former Ministries of Coal, Electric Power and Water Resources, and Petroleum (ali
of which were consolidated into the Ministry of Energy in 1988), so totals here are somewhat lower than in other tables. Direct
Government Expenditures include some allocations which have been converted to loans. Please referto the general notes on invest
ment by source of funds.
Deflated with the 1988 national Income deflator for the industrial sector InTable IX-I 1.6.

1988 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.
Not available.

Source: Energy Statistical Yearbook of China, 1989 (SSB, Beijing); China Statistical Yearbook, 1990 (SSB, Beijing).
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III-8. Capital Construction Investment in Units Formerly Belonging to Ministries' Systems
by Source of Funds, 1981-1988 (a) (continued)

3a. Former Ministry of Electric Power, Billion 1980 Yuan (b)

Direct Selfo
Government Domestic Raised Other

Expenditures Bank Foreign Coal Funds Sources

Year (c) Loans Investment Substitution (d) (d) Total
I I iii I

1981 2,05 I. 12 O.12 (e) 0.47 (e) 3.75
1982 1.83 1.80 0.08 (e) 0.82 (e) 4,53
1983 2.89 1.68 0.25 0.50 0.41 0.02 5,75
1984 3,95 1.48 0.55 0.61 0.74 O,I0 7.43
1985 4,00 2.72 0.64 0.81 1.65 O,15 9,95
1986 4.94 3.18 1,56 1,31 1,77 0,66 13.43
1987 3,88 4.03 0.86 1.31 3,20 2,19 15,48
1988 2.75 4.12 0,57 1.74 4,44 2.81 16,43

3b. Former Ministry of Electric Power, Shares

Direct Self-

Government Domestic Raised Other

Expenditures Bank Foreign Coal Funds Sources

Year (c) Loans Investment Substitution (d) (d) Total
__ lili

1981 54,6% 29,8% 3.2% (e) 12,4% (e) 100.0%
1982 40,4% 39.7% 1,7% (e) 18.I% (e) 100.0%
1983 50,3% 29.2% 4,3% 8,7% 7, I% 0,4% 100.0%
1984 53. I% 19.9% 7,4% 8.2% 10,0°,6 1.3% 100.0%
1985 40.2% 27,3% 6.4% 8. 1% 16.5% 1,5% 100.0%
1986 36.8% 23.7% I 1.6% 9,8% 13,2% 5.0% 100,0%
1987 25. I% 26.0% 5.6% 8,4% 20,7% 14.2% 100.0%
1988 16,7% 25.1% 3,5% 10.6% 27,0% 17.1% 100.0%

Figuresincludeonly fundsadministeredby the formerMinistriesofCoal, Electric Powerand Water Resources,and Petroleum(ali
of which wereconsolidatedinto the Ministry of Energyin 1988), so totals herearesomewhatlower than in other tables.Direct
GovernmentExpendituresincludesomeallocaUonswhichhavebeenconvertedto loans.Pleasereferto the generalnoteson invest-
ment by sourceof funds.
Deflatedwith the 1988 national incomedeflatorfor the indusu'lalsectorinTable IX- 11.6.

1988 figuresfor direct governmentinvestmentinclude loanswhich wereoriginallyallocated asdirect government investment.
1981 and 1982 figures forself-raised funds include "other" investment.
Not available.

Source:EnergyStatisticalYearbookofChina, 1989 (SSB,Beijing);China StatisticalYearbook, 1990 (SSB,Beijing).
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Figure III-8. Capital Construction Investment by Source of Funds
for State-Owned Coal Enterprises*
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Figure III-lO. Capital Construction Investment by Source of Funds
for State-Owned Petroleum Enterprises*
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Figure III-12. Capital Construction Investment by Source of Funds
for State-Owned Electric Power Enterprises*
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Figure III-13. Shares of Capital Construction Investment
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Table III-9. Total Technical Updating and Tranformatlon Investment
by Investment Category, 1981-199f--Billion 1980 Yuan (a)

TechnlcaJ Updating and Transformation Investment
i i

Residential

Energy Waste Environmental Energy Total

Year ConservaUon Management (b) Protection Conservation Other (c) Totol Investment
II II II

1981 0.898 0.337 O.135 18,103 19.47 66,55
1982 I. 198 0.412 0.225 23.165 25.00 84.40
1983 1,327 0.437 O.144 27.212 29.12 95.22
1984 1.735 0.61 I 0.2I0 0,083 27,537 30.18 I 15,64
1985 1.737 0.908 - O.IOI 38.939 41,68 155.97
1986 2.275 I. 178 53,221 56.67 178.2I
1987 2,590 1.433 60.728 64.75 196.15
1988 3.052 1.677 72.512 77.24 213.92
1989 2.525 1,499 53.193 57.22 183.92
1990 2.728 1.476

(a) Includes only funds actually invested in state-owned units, not investment targets. Includes investment in ali sectors (see following
table for breakdown by sectors). About half of investment in this category goes for expansion or replacement of existing produc-
tion capacity, and most of the rest is devoted to product development (increasing variety and improving quality) and "nonpro-
ductive" construction (e.g. housing, schools, and hospitals). We believe this includes the great majority of this category of invest-
ment in China's industry.Technical updating and I1ansformationfigures(including subcategory figures)are deflated using the industrial
sector national income deflators (see Table IX-I 1.6). Total fixed assets investment figures are deflated using the overall nation-
al income deflators.

(b) Referred to in Chinese sources as "zhili sanfet", or management of the "three wastes", which are: waste water; waste gases,
including soot, "industrial dust" and and sulfur dioxide, and waste residue (presumably solid waste).

(c) The bulk of investment funds in the technical updating and transformation category are used forthe replacement or renovation
of industrial equipment (see Technical Note in the introduction to this section).

Source: Rational Resource Utilization in China, 1991, Ye Q_nand Huang Yichen, eds. (SSB, Chinese Science and Technology Press,
Beijing)',China StatisticalYcarbook, 1986-1990 ($SB, Beijing);EnergyResearchInstitute database.

i
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Energy Consumption
I I I IIII I II

OVERVIEW

n 1990 China consumed 1,037 Mtce of prima- ly since 1977 (Table IV-3). Several factors may lie

ry commercial energy (raw coal, crude otl, nat- behind this change in intensl W. One is structural
ural gas, and hydroelectricity'; unless otherwise change in the industrial sector; although the share
noted, "energy consumption" will referto com- of GNP of the manufacturing sector has been increas-

mercial energy forms) and probably close to 300 tng (Table VIII-1), light industries are developing
Mtce of biomass fuels (wood, crop wastes, and dung; more quickly than the olderheaw industries. Another
Tables IV-1 and IV.2). Total per capita commercial force driving down intensity" has been investment
energy end-use was 857 kilograms of coal equivalent in energy conservation. Since the early 1980s the
(kgce) in the same year, the first decline in 10years, central government has pursued a policy of introciudng
Over a period in which the population doubled energy-efficient technologies into industrial enter-
( 1952-1990), commercial energy consumption prises (see Section III). Yet another factor may be the

increased 20-fold. The average annual growth rate scarcity of energy. There have been reports of short-
of primary consumption was 8.3% over those years, ages of ali forms of energy, forcing factories and util-
slowing down between 1981 and 1990 to 5.7%. lties to operate at less than full capacity. This could
Since population growth has outpaced energy sup- accentuate the contribution of less energy-intensive

ply expansion, however, the average annual rates sectors to economic indicators at the expense of
of increase in per capita energy consumption were heaw/industry, resulting in a lower energy intensi-
6.4% and 4.2% for the same periods. Except for ty than might have resulted had industrial energy
coal, _verage annual growth rates for ali types of demand been fulfilled. Prospects for further decreas-
energy decreased in the 1980s compared to the es in energy intensity, are good, since many oppor-
1970s. tunities for improving energy, efficiency remain.

International trade and stockpiling have remained
small, so energy consumption in China has followed

production closely. The shares that each primary END-USE ENERGY

energy source contribute to consumption are almost CONSUMPTION BY SECTOR
identical to the production shares, except that the con-

tribution of oil to consumption is slightly smaller INDUSTRIAL SECTOR
due to net oil exports. Again coal is most important.
Its share of commercial energy consumption fell The industrial sector is by far the largest end-user of
slowly between 1952 and 1976, from 95% to 70%, energy in China, accounting for nearly two-thirds
rising thereafter to nearly 76% in 1990. Biomass, of end-use energy consumption (hereafter "con-
most of which is used in rural households, now con- sumption" will refer to end-use consumption unless
tributes a smaller share to total energy consump- otherwise noted) throughout the 1980s. Between

tion than in the late 1970s because of only slight 1980 and 1988 industrial energy consumption
growth in biomass consumption over that period, increased 57% (from 352 Mtce to 550 Mtce), near-
Fuel switching due to the wider availability" of coal ly the same as the 58% increase (from 533 Mtce to

through rural coal mines, as well as the introduction 841 Mtce) in end-use for ali sectors (Table IV-7)._As
of more efficient biomass stoves in many areas of the for ali other sectors but transportation, coal is the largest
country, may be responsible for this trend, source of energy, although the share is smaller than

The energy intensity"of the Chinese economy (pri- for ali sectors taken together because of the dispro-
mar/energy consumption per unit of national income) portionate consumption of higher-quality energy (oil
has fluctuated over time, and has decreased steadi- and electricity') by industry. While between 45%
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and 49% of industrial energy came fromcoal in the sumption of coal and electricity is by railroads, as is
1980s, the overall share was between 5996 and 62% 1096of oil consumption (Table 16).
(Table IV-8). The proportion of electricity increased, Official statistics on energy consumption in the
while those of liquid and gaseous fuels declined, transportation sector only include consumption by
Subsectoral shares did not change greatly in the work units whose primary function is transporta-
1980s (Table IV-9 and Figure IV-9). The chemical, tion, e.g. railroads and long-distance trucking.
metals smelting and products, and building materi- Municipal transportation is not included in this sec-
als subsectors together still account for over half of tor, but in a municipal services category (we have
industrial end-use, with machinery, electronics, and included this In the uCommerclal" sector). The most
other manufacturing bringing the total to about 7096. important omission is consumption by vehicles
Feedstocks account for a significant amount of coal belonging to work units in the industry and agri-
and oil consumption, roughly one-tenth as much culture categories. Statistics have been adjusted as
as industrial sectorend-use (Table IV-11).Consumption noted above, and should be considered approxi-

in this sector, especially of coal, is centered in the mate only.
Northeast and North (Table IV-10)

Although official Chinese data sources cate-

gorizeutilities (bothelectricandgas)as industrialenter- AGRICULTURAL SECTOR
prises, electric utilities are listed separately here
(Table IV-12).2 Coal accounts for the bulk of electric Between 1980 and 1988 agricultural sectorenergy
utilityconsumption,146 Mtce out of 169 Mtce in 1988.3 consumption grew more slowly than in any other
Crude oil consumption in 1988 had declined to less sector (34% compared to 58% for ali sectors; Table
that half of the 8 Mtce used in 1980, while fuel oil I%17). Coal and electricity accounted for virtually
consumption remained steady near 15 Mtce over ali of the increase in consumption, while diesel use
the same period. Fuel consumption at coal-fired remained almost flat. In the same period the num-
power plants has improved steadily since the 1950s, ber of tractors grew substantially, with total tractor
and, according to officialstatistics, since the mid-1980s power increasing from 40 GW to over 80 GW, sug-
has been near 397 grams of coal equivalent (gce) gesting widespread rural fuel shortages (Table V-8).
per kwh and 432 gce per kWh for gross and net As in the case of industry, many vehicles are

generation respectively (31% gross and 28% net effi- owned by agricultural work units. In China nearly ali
ciency; Table IV-13). tractors are diesel-fueled, and a large number of

A significant amount of diesel oil consumption them are used for transportation. We assumed that
and nearly ali gasoline consumption attributed to 20% of agricultural sector diesel and ali gasoline
the industrial sector is actually used by trucks belong- consumption were used for transportation.
ing to industrial work units. To compensate for this
we have assumed that 10%of diesel and ali gasoline

consumption in industry (and ali other sectors as RESIDENTIAL
weil) were used for transportation and adiusted the
figures accordingly. 4 Residential consumption of commercial energy

increased an average of 8% per year between 1980
and 1988, faster than any other sector, although in

TRANSPORTATION SECTOR 1989 coal use, and consequently total sectoral ener-
gy consumption, actually declined (Table I%18).

Transportation sector consumption of ali energy Although coal still dominates residential commercial
forms has risen, especially of gasoline and diesel energy use, electricity consumption has increased
oil (Table IV-15). Electricity use has increased great- sharply as electrical appliances have become more
ly due to railroad electrification, and expansion of air widespread, accounting for nearly 11%of sectoral con-
traffic has pushed up kerosene consumption. In sumption in 1989, more than double its share in
1985 railroads accounted for almost half of total 1980. Slight increases in the shares of gas fuels and
consumption; virtually ali transportation sector con- district heating point to improvements in heating
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and cooking. The number of people with accessto CONSUMPTION BY TYPE OF ENERGY:
gas fuels for cooking more than doubled between END USE AND CONVERSIONS
1981 and 1989, to almost20% of the urban popu-
lation (Table IV-22). Salesof coalbriquettes,which The major change In end-use structurehas been
burn morecleanly and efficientlythanrawcoal and the growth in the share of electricity consumed,
areusedalmostexclusivelyin households,increased mainly at the expenseof liquid fuels(Table IV-25).
65%between1981and 1988(TableIV-23),whileres-

idential coal consumption grew 45% in the same COAL AND COAL PRODUCTS
period.

BecauseChina'spopulationismostlyrural,with While coaluseexpandingin everysector,tt Is increas-
little accessto fossil fuels, residential energycon- lnglybeing transfolmedinto coalproductsand elec-
sumption is dominated by biomass.The nature of tricity(Table1V-26).In 198940%ofcoalconsumption
biomassfuelcyclesmakescollectingdata on aggre- was for conversions,mainly electricitygeneration,
gate biomassusevirtually impossible,andmostesti- whereasthe sharehadbeenbetween33% and37%
mates are based on survey results (Table IV-21). formostof the precedingdecade.Industryaccount-
Although biomassfuel usehascontinuedto increase, ed formorethan half of directuseofcoal from 1980
consumption of commercialenergyforms in rural to 1989, and together with the residential sector
households has increased faster (about 20% and accountedfor almost9096of direct use.6

80% between 1979 and 1987for biomassand com- Coal gas is mainly used by industry, which
mercia]energy respectively).These data also indi- absorbedmostof the increasein production in the
cate that rural householdsconsumean increasing 1980s(Table IV-27). The other significantend use
share of residential sector coal, although still less is In homecooking,and someis also used in elec-
than one-half asof 1987,and that rural households tricity generation.
uselessthat one-thirdof theoutput fromrural mines.

High per capita ratesof residentialenergycon-
sumption(> 100 teeperyear)arefoundin the north- PETROLEUM AND PETROLEUM
ern part of China (wherewinter heatingof homes is PRODUCTS
permitted), although Shanghaiand two southwest-
ern provinces, Sichuan and Guizhou, also have high
rates (Table IV-20). The highest per capita rates of After declining in the early 1980s, petroleum prod-
residential energy use (>300 tee per year) are found uct consumption resumed growth in the mid- 1980s
in Beijing, Shanxi, and Xinjiang. Ali three have cold and stood at 102 Mtce in 1988 (Table I%29).
climates. The first is an affluent city near coal pro- Conversions of petroleum, on the other hand, declined

ducing areas, the second is the largest coal pro- steadily, from 32 Mtce in 1980 to 26 Mtce in 1987,
ducing and exporting province in China, and the but Jumped to 29 Mtce in the following year. As
last has high per capita coal production and exports usual, industry uses most oil products, taking two-
very little (Table IV-36). thirdsof end-use consumption in 1988.7Transportation

took another 17%.s The greater part of converted
oll products go to electric utilities.

COMMERCIAL In the 1970s, when tremendous growth in
petroleum production was forecast, many industri-

As presented here, this sector includes not only com- al enterprises and electric utilities simply burned
merce, but the "nonproductive" sectors as well (Table crude oil. Total crude oil consumption shrank by
IV4). s Presumably a large part of consumption in nearly 10% between 1980 and 1988, mainly due to
this sector is forcommercial and public buildings.Most fuel switching by electric utilities (Table IV-31). Fuel
of the increase in energy consumption in this sector, oll consumption has followed a similar pattern (Table
from 20 Mtce in 1980 to 36 Mtce in 1988, has come IV-32).

from coal and electricity. After adjusting for transportation use of diesel
that was reported as industrial and agricultural diesel
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use (discussed above), Jtcan be seen that in the z Thismakes determinationofprimaryand end-useenergy
consumptionfiguresforindustryand forutilitiesdifficultto

early 1980s transportationsurpassed agricultureas calculate.Where possiblewe haveexcludedInputstoelec.

the main user ofdiesel(9,6Mt out of25 Mt in 1989; trlcttygenerationand coalgasproduction(aswellasinputs
tocokingand oilrefining)fromend-usefigures,e.g.Tables

Table IV-32).Utilityuse of dieselhas fluctuated, rv-7and IV.8.

fol]owlngno clearpattern. 3 Dataon thermalelectricitygenerationbyfuelunfortunate.
lyisnotavailable.

4 The adjustmentwas notmade forTableIV-9.
5 "Nonproductive"sectorsIncludepublicservices,public

NATU_L (_AS health,education,research,financialservices,government,
andothersecl(_(seeAppendix).Commerceaccountsforabout
one-quarterofconsumptioninthissector.

Again, thegreaterpartofproduction isconsumed by 6 Frequentlydifferenttypesofcoalarenotwell-matchedto
theindustrialsector,whichaccountedfor12.8bil- end uses.ForInstance,much cokingcoaltsusedforput.

lioncubic meters (bcm) out of totalend-use of 14.7 posesotherthanproducingcoke('FableII-9).ltisalsoreport.

bcm in 1989 (TableIV-33).9 Householdusesmake edthatanthracite,thebesttypeofcoalforresidentialheat-
Ingandcooking,tsoftenusedforotherpurposes.Industrial

up nearlyalloftheremainingconsumption.Electric bournared_Ignodtobum specifictypesofcoalandefficiency

utilities used very little gas, less than 0.4 bcm In the ts degraded when other types of coal an=substituted.

same year. 7 According to Table IV-9 (which is not adjusted for trans-portation energy use reported as Industrial use), the chemi-
cal industry is the largestconsumerof liquidfuels(petroleum
products),followedbythe buildingmaterials,ferrousmetals
smelting,machinebuilding,and petroleumextractionandrefin.

ELECTRICITY ing industries(1988).
8 This assumes the modifications to sectoral gasoline and

Total electricity consumption doubled between 1980 diesel consumption

and 1989, from 234 billion kWh to 461 billion kWh 9 Natural gas accounts for about tho-thircis of gaseous fuel
consumption. According to Table IV.9 almost half of Indus-

(Table I%34). Industry used about 75% of electric- trialuse is in oiland natural gas fields and refineries,with most
ity in 1989, a share that declined from near 80% in of the rest going to the chemical and ferrousmetals industries

the early 1980s. The agricultural sector's share also (198s).

declined, while residential and commercial use grew

from 8% to 14% of the total, with consumption more

than tripling. Industries in China are becoming

increasingly electrified, and light industries, which

rely more heavily on electricity than heavy Industries,

have taken an increasing share of Industrial elec-

tricity use (Tables I%9 and IV-35). Increase in res-

idential and commercial consumption are probably

driven by the spread of electrical appliances and
the construction of modern hotels and office build-

ings, which require power for climate control

NOTES

i if it ts assumed that ali biomassconsumption is end-us_
(e,g. that an insignificant fraction goesfor charcoal produc-
tion) and that rural industry use of biomassfuelstsnegligi-
ble, then in 1987 total end-use energy consumption was
1,052Mice and the industrialsectoraccountedfor49%ofend.
use. If it is further assumedthat ali the biomassuse is in
rural households,then totalend-useenergyconsumptionin
the residential sector was 415 Mice, or 39% of the total.
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Table IV- 1. Primary Energy Consumption, 1952-1990

1. Consumption in Physical Units

Na_ur_l Hydroelec-
F_w Crude Gu (b) trtcity (c)

• _1 (ii) 011(_) (million (billion
Year (Plt) (Plt) cubic m) kWh)
m iiiii I ii i iii iii Iii

1952 62.47 I. I0 8 1.3
1953 71.49 1.44 8 1.5
1954 81.59 1.89 9 2.2
1955 90.70 2.39 15 2.4
1956 I 14.28 2.97 20 3.5
1957 124.69 3.I0 60 4.8
1958 233.23 4.82 75 4.I
1959 317.26 6.78 250 4.4
1960 397.01 8.68 1,023 7.4
1961 260.76 7.80 1,444 7.4
1962 206.69 7.65 I,158 9.0 :
1963 193.89 7.84 947 8.7
1964 205.00 9.35 9I0 10.6
1965 228.84 13.57 895 10.4
1966 244.80 14.42 1,023 12.6
1967 217.60 13.96 I,158 13.I
1968 215.98 15.56 1,053 I 1.5
1969 260.81 21.87 1,398 16.0
1970 331.84 30.05 2,023 20.5
1971 382.61 38.60 3,737 25.I
1972 404.63 44.75 4,850 28.8
1973 409.93 50.81 5,970 38.8
1974 405.60 58.12 7,51I 41.3
1975 457.13 66.93 8,573 47.5
1976 468.30 76.93 I0,105 45.5
1977 515.14 82.78 12,121 47.5
1978 565.64 90.83 13,752 44.5
979 585.16 89.28 14,534 50.0
980 610.I0 87.57 4,060 58.I
981 605.84 83.06 2,450 65.4
982 641.26 82.I0 1,900 74.2
983 687.13 83.83 2,130 86.2
984 749.68 86.55 2,620 86.6
985 816.03 91.69 2,930 92.I
986 860.15 97.28 3,760 94.2
987 927.99 103.12 3,890 99.9
988 993.54 110.93 4,360 108.8
989 1,031.36 I 16.03 4,577 I 17.2
990 1,037.21 I 16.62 5,474 128.I

(a)1952,1989and 1990consumptionfiguresforcoalandoliarenotavailableInphysicalunitsandarederivedfrompercentageshare
data(seeTableIV.I.3);otherfiguresarereporteddirectly.

(b)1952-1979,1989and 1990consumptionfiguresfornaturalgasarenotavailableinphyslca]unitsandarederivedfromper-
centagesharedata(seeTableIV-I.3);otherfiguresarereporteddirectly.

(c)Figuresarefornethydrogeneration(grossgeneratlonminusIn.plantuse).In-plantusefor1953-1956and1958-1964iscalcu-
latedatthereported1952In-plantconsumptionrateof0.22%(seeTableIV-14),whichIshlghbutmaybemorerealisticthanthe
historicallylowO.14%reportedin1957.In-plantusefor1989tscalculatedatthe1988rateof0.34%.ReportedIn-plantconsumption
ratesareforkeyplantsonlyandareprobablyhigherthanthenationalaverages,whichareunavailable.Directreportsofprimary
consumptionarenotavailable.

Source:EnergyStatisticalYearbookofChina,1989,(SSB,BelJtng);EnergyinChina,1990(MOE,Beijing):ChinaStatisticalYearbook,
1991(SSB,Beijing).
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Table IV- 1. Primary Energy Consumption, 1952-1990 (cont.)

2. Consumption in Mtce (a)

Raw Crude Natural I-lydr_-

Coal 011 Gas electricity Total
Year (mtce) (mtce) (mtce) (mt:ce) (mtce)

I III I II

952 44.62 1.58 0.01 0.52 46,73
953 51.07 2.06 0.01 0.60 53,74
954 58.28 2.70 0.01 0.89 61.88
955 64.79 3.41 0.02 0.97 69,19
956 81,63 4,24 0,03 1.41 87.3 I
957 89,07 4.43 0.08 1.94 95.51
958 166,60 6.89 O.I0 1.65 175,23
959 226.62 9.69 0.33 1,77 238,41
1960 283.58 12.40 1.36 2.98 300.33
1961 186.26 I I. 14 1.92 2.98 202.3 I
1962 147,64 10.93 1.54 3.63 163.74
1963 138.50 I 1.20 1.26 3.51 154.46
1964 146.43 13,36 1.21 4.27 165,27
1965 163.46 19.39 I. 19 4,19 188.23
1966 174.86 20.60 1.36 5.08 201,90
1967 155.43 19.94 1.54 5.28 182.20
1968 154.27 22_23 1.40 4.64 182.54
1969 186.30 31,24 1.86 6,45 225.85
1970 237.03 42.93 2_69 8.27 290.92
1971 273.30 55.14 4.97 I0.12 343.54
1972 289.03 63.93 6,45 I 1.62 371.02
1973 292.81 72.59 7.94 15.69 389.03
1974 289.72 83,03 9.99 16.70 399.44
975 326,53 95.62 I 1.40 19.20 452.75
976 334.51 109.90 13.44 18.39 476,24
977 367,96 I 18,26 16.12 19,19 521.54
978 40.t.04 129.76 18.29 17.98 570.07
979 417.98 127,55 19.33 20.20 585,06
980 435.79 125.I0 18,70 23.47 603.06
981 432,75 I 18.66 16.56 26.41 594.38
982 458.05 I 17.29 15.83 29,99 62 I, 16
983 490,82 119.76 16.13 34,83 661.53
984 535.50 123,65 16.78 34.98 710.9 I
985 582.89 130.99 17.20 37.23 768.30
986 614,41 138.97 18,30 38,07 809.75

987 662.86 147,32 18.47 40,36 869.01
1988 709.69 158,47 19.I0 43.97 931.23
1989 736.70 165.76 19.39 47.34 969.18
1990 740.88 166.60 20.58 51.76 979.82

(a)The figurespresentedhereareconvertedfromtheprevioustableandaredifferentthanthoseintheEnergyStatisticalYearbook
ofChina,1989.

Source:EnergyStatlstlcalYearbookofChina,1989,(SSB,Beijing);EnergyinChina,1990(MOE, Beijing);ChinaStatisticalYearbook,
1991 (SSB, Beijing).
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Figure IV-1. Total Primary Energy Consumption,
by Fuel Source, 195 2-1990
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Table IV- 1. Primary Energy Consumption, 1952-1990 (cont.)

3. Shares of Total (a)

Raw Crude Natural Hydro-
Coal Oil Gas electricity

Year (%) (%) (%) (%) _
II I

1952 95.5% 3.4% 0,02% I. I%
1953 95.0% 3,8% 0,02% I, I%
1954 94.2% 4,4% 0.02% 1,4%
1955 93,6% 4.9% 0.03% 1.4%
1956 93.5% 4.9% 0,03% 1,6%
1957 93.3% 4.6% 0,08% 2.0%
1958 95. I% 3.9% 0.06% 0,9%
1959 95,1% 4. I% O.14% 0.7%
1960 94.4% 4. I% 0,45% 1.0%
1961 92.1% 5.5% 0.9% 1,5%
1962 90.2% 6.7% 0.9% 2,2%
1963 89.7% 7.3% 0.8% 2.3%
1964 88.6% 8. I% 0.7% 2,6%

1965 86.8% 10.3% 0.6% 2.2%
1966 86.6% 10.2% 0.7% 2.5%
1967 85.3% 10.9% 0.8% 2.9%
1968 84.5% 12.2% 0.8% 2.5%
1969 82.5% 13,8% 0.8% 2.9%
1970 81.5% 14,8% 0,9% 2.8%
1971 79.6% 16.I% 1,4% 2.9%
1972 77.9% 17.2% 1.7% 3.I%
1973 75.3% 18.7% 2.0% 4.0%
1974 72.5% 20,8% 2.5% 4.2%
1975 72, I% 2 I. I% 2.5% 4.2%

1976 70.2% 23, I% 2.8% 3,9%
1977 70.6% 22,7% 3.I% 3.7%
1978 70,9% 22.8% 3.2% 3.2%
1979 71,4% 21,8% 3,3% 3.5%

1980 72.3% 20.7% 3.I% 3.9%
1981 72.8% 20.0% 18% 4,4%
1982 73,7% 18.9% 2.5% 4.8%
1983 74.2% 18,I% 2.4% 5.3%
1984 75.3% 17.4% 2.4% 4.9%
1985 75.9% 17,0% 2.2% 4,8%
1986 75.9% 17.2% 2.3% 4,7%
1987 76.3% 17.0% 2. I% 4.6%
1988 76.2% 17,0% 2. I% 4.7%
1989 76.0% 17,I% 2.0% 4.9%
1990 75,6% 17.0% 2.I% 5.3%

(a) Calculated from figuresin previoustable.Totals may not equal exactly 100%due to rounding.

Source:EnergyStatisticalYearbookof China, 1989, (SSB,Bei]ing);Energyin China, 1990(MOE, Bei]lng);China StatisticalYearbook,
1091(SSB,Bel]lng).
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Figure IV-2. Shares of Primary' Energy Consumption,
by Fuel Source, 1952-1990

100%._ __..........

" ) mmN_tu_lGas _"

1952 1962 1972 1982
Yem"

___ Chapter IV, Energy Consumption China Energy Databook IV-11



Table IV-I. Pi,mary Energy Consumption, 1952-1990 (cont.)

4. Growth Rates, 1953-1990 (percent increase over previous year)

Raw Crude Natural Hydro-

Co_ (aL) Oil (a) Gas (b) electricity (¢) Total
Year (%) (%) (%) (%) (%)

1953 14.4% 30.3% 0.0% 15.4% 15.0% i:i:
i!iii

1954 14.I% 31.3% 24.7% 46,7% 15.2% illAverage Rates of Growth: _i
1955 I 1.2% 26.5% 60,4% 9. I% I 1.8% !ili!
1956 26.0% 24.3% 32.0% 45.8% 26.2% _i_: i:i
I%' 9.1% 4.4% 203.0% 37.3% 9.4% ii!i:_Coal _i
958 87.0% 55.5% 25.0% - 14.7% 83.5% iii:,i 1952-1970 9.7%
959 36.0% 40.7% 232.0% 7.3% 36.I% !! 1971- 1980 5.3% :
960 25. I% 28.0% 309.6% 68.2% 26.0% iilil 1981-1990 6.2%

iil _i
961 -34,3% - I0,I% 41,2% 0.396 -32,6% !i!!i
962 -20.7% -I.9% -19.8% 21.6% -19.1% iliilPetroleum _:[

963 -6.2% 2.5% -18.2% -3,3% -5.7% i_!i 1952-1970 20.1%
964 5.7% 19,3% -3.9% 21,8% 7,0% ii!_! 1971 - 1980 9.5% :
965 I 1.6% 45. I% -1.7% -1,9% 13.9% 1981- 1990 3.8%
966 7.0% 6,3% 14.3% 21.2% 7.3%
967 - I I. 1% -3.2% 13,2% 4.0% -9.8% :_i
968 -0.7% I 1,5% -9. I% -12.2% 0,2% (: Natural Gas
_b9 20,8% 40,6% 32.8% 39. I% 23,7% :i:i 1952-1970 36.5%

1970 27.2% 37,4% 44,6% 28.2% 28.8% :i:: 1971- 1980 15.9%
1971 15.3% 28.5% 84.8% 22.4% 18.I% i: 198 I- 1990 2.4%

.::.

1972 5,8% 15.9% 29,8% 14.7% 8.0% ::ii:

1973 1.3% 13.5% 23. I% 35, I% 4.9% i: Hydroelectricity
1974 - I. I% 14,4% 25.8% 6,4% 2.7% i_ 1952-1970 16.6%

%

1975 12.7% 15,2% 14.I% 15.0% 13.3% :_iii! 1971- 1980 9.8%1976 2.4% 14.9% 17.9% -4,2% 5.2%
1977 10.0% 7.6% 19.9% 4.4% 9,5% iii' 1981- 1990 7.8%
1978 9.8% 9,7% 13.5% -6.3% 9,3% :_i::i
1979 3.5% -1,7% 5,7% 12,3% 2.6% Total
1980 4,3% -I.9% -3.3% 16.2% 3,1% ii:: 1952-1970 10.7%
1981 -0.7% -5.2% -I 1.5% 12.5% -1.4% 1971 - 1980 6.5%

1982 5.8% -1.2% -4.4% 13.6% 4.5% ili 1981 - 1990 5.7%
1983 7.2% 2.1% 1.9% 16.1% 6.5%
1984 9.1% 3.2% 4.0% 0.4% 7.5% ii

:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::_!_i_i_i._i_i_7:_i_::': ::. : : : :

1985 8.9% 5.9% 2.5% 6.4% 8, I%
1986 5.4% 6. I% 6.4% 2.3% 5.4%
1987 7.9% 6.0% 0.9% 6.00/0 7.3%
1988 7, I% 7,6% 3.4% 8.9% 7.2%
1989 3,8% 4.6% 1.5% 7.7% 4. I%
1989 0.6% 0.5% 6,2% 9.4% I, I%

(a)-(c) See footnotes to Table IV-1.1.

Source: Energy Statistical Yearbook of China, 1989, 1991 (SSB, Be!lln_; Ener_ In China, 1990 (MOE. Beijing); 1952-1979, 1989, and
1990 consumption figures for natural gas are not available in physical units China Statistical Yearbook, 1991 (SSB, Beijing).
and are derived from percentage share data (see Table IV-1.3); other figures are reported directly.
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Table IV-1. Primary Energy Consumption, 1952-1990 (cont.)

5. Per Capita C.asumptlon in Physical Units

Raw Crude Natural Hydro-
Population Coal (a) Oil (a) Gas (b) electricity (c) Total

Year (millions) (kg/cap) (kg/cap) (cubic m/cap) (kWh/cap) (kgce/cap)
Irl

ii!i!i:!:Z:!:!:i'._i:i:i:!:i:!:i:i:i:!:i:i;i:!:i:i:i:i:i_i:!:i:i:i:i:i:i:_i:i_:?i:i:_:_i:i:i,i_:_:::'i,_: '::::i:: .i_ _:

1952 574.82 109 1.9 0.01 2.3 81 _:i
1953 587.96 122 2.4 0.01 2.5 91 iii Average Per Capita
954 602.66 135 3.I 0.02 3.6 103 ii_ii!!_ Rates of Growth:
955 614.65 148 3.9 0.02 3.9 I i3 _!_::

956 628.28 182 4.7 0,03 5.6 139 ii Coal957 646.53 193 4.8 0.09 7.4 148
_,! 1952-1970 7.5%958 659.94 353 7.3 0.I I 6.2 266 _.

959 672.07 472 10 0.37 6.5 355 !i:: 1971- 1980 1.6%
960 662.07 600 13 1.5 I I 454 1981-1990 4.6%
961 658.59 396 12 2.2 I I 307 i:i
962 672.95 307 I I 1,7 13 243 Petroleum
963 691.72 280 II 1.4 13 223 1952-1970 17.7%
964 704.99 291 13 1.3 15 234 :i 1971-1980 7.8%
965 725.38 315 19 1.2 14 259 '
966 745.42 328 19 1.4 17 271 ii 198I- 1990 2.3%

:::

967 763.68 285 18 1.5 17 239
968 785.34 275 20 1.3 15 232 Natural Gas

1969 806,71 323 27 1.7 20 280 1952-1970 33.7%
1970 829.92 400 36 2.4 25 351 1971- 1980 21.7%
1971 852.29 449 45 4.4 29 403 _ 1981- 1990 0.9%
1972 871.77 464 51 5.6 33 426

1973 892.I I 460 57 6.7 44 436 Hydroelectricity
1974 908.59 446 64 8.3 45 440 1952-1970 14.2%
1975 924.20 495 72 9.3 51 490 i
1976 937.17 500 82 10.8 49 508 i_ 1971-1980 8.0%
1977 949.74 542 87 12.8 50 549 _' 1981- 1990 6.2%
1978 962.59 588 94 14.3 46 592
1979 975.42 600 92 14.9 51 600 _ Total
1980 987.05 618 89 14.2 59 61I : 1952-1970 8.5%
1981 1,000.72 605 83 J24 65 594 1971- 1980 4.7%
1982 1,016.54 631 81 I 1.7 73 61I _ 1981- 1990 4.2%
1983 1,030.08 667 81 11.8 84 642
1984 1,043.57 718 83 12.I 83 681 _ .........................
1985 1,058.51 771 87 12.2 87 726
1986 1,075.07 800 90 12.8 88 753
1987 1,093.00 849 94 12.7 91 795
1988 I,110.26 895 100 12.9 98 839
1989 I, 127,04 915 103 12.9 104 860
1990 I, 143.33 907 102 13.5 112 857

(ab(c) See footnotes to TableIV-I.I.

Source:EnergyStatisticalYearbookof China,1989, 1991 (SSB,Beijing);Energyin China, 1990(MOE,Beijing);1952-1979,1989,and
1990 consumption figuresfornaturalgas are not available in physicalunits China StatisticalYearbook,199i (SSB,Beijing).
and arederivedfrom percentagesharedata (see TableIV-I.3);otherfiguresare reporteddirectly.
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Table IV-2. Primary Energy Consumption: Commercial and Biomass Energy, 1979 and 1987

Total Consumption Percent of Commercial Percent of Total
(mtce) Energy Consumption Energy Consumption

Energy Source 1979 1987 1979 1987 1979 1987
I I I I f

FossilFuels(a):
Coal 418 663 7 I% 7696 5296 58%
Oil 128 147 2296 17% 1696 1396
NaturalGas 19 18 396 296 296 2%
Hydroelectricity 20 40 3% 596 2% 4%
fossilsubtotal 585 869 10096 100% 7296 _7%

BiomassFuels(b):
Crop Stalk I 14 130 14% I 196
DungCake 6 3 1% 0.3%
Firewood 104 133 13% 12%
biomasssubtotal 224 266 0% 0% 28% 23%

Total 809 I,135 100% 100% 100% 100%

(a) Fossil fuels arecounted In their primary forms.Hydropoweris converted as 1kWh - 0.404 kgce.
(b) Biomassfiguresare forruralhousehold consumption (see TableIV-21,RuralEnergy).

Sources: EnergyStatisticalYearbookof China, 1989 (SSB,Beijing);Ener'_t in China, !989 (MOE, Be_tj!nO:National Rural
- EnergyPlanning,1990(ChinaStandardsPress,Beijing).
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Figure IV-3. Prtmary Energy Consumption:
Commercial and Biomass Energy
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Table IV-3. Actual Primary Energy Consumption and Projected Energy Consumption
at Frozen 1977 Intensity, 1952-1990 (a)

National Energy

Income Energy Intensity Consumption
(billion Growth Consumption (mtce/billion at 1977

Year 1980 yuan) Rate (mtce) 1980 yuan NI) Intensity Difference
iii I i

1952 I00. I 46,73 0,47
953 108.2 8.2% 53.74 0,50
954 12.4 3.8% 61.88 0.55
955 20.3 7, 1% 69.19 0,57
956 32.7 10.2% 87.31 0.66
957 37.6 3.7% 95.51 0.69
958 56,0 13.4% 175.23 I. 12
959 54.5 -0.9% 238.41 1,54
960 45.0 -6,2% 300.33 2.07
961 13.0 -22.0% 202.31 1,79
962 10.6 -2.2% 163.74 1.48
963 23.0 I 1.2% 154.46 1.26
964 41.9 15.4% 165.27 I. 16
965 62, I 14.2% 188.23 I, 16
966 183,6 13.3% 201.90 I. I0

1967 176.0 -4.2% 182.20 1,04
1968 167.2 -5,0% 182.54 1.09
1969 187.8 12.4% 225.85 1,20
1970 220.5 17,4% 290.92 1.32
1971 234,6 6.4% 343.54 1,46
1972 239,7 2.2% 371.02 1.55
1973 259,7 8.3% 389.03 1.50
197.1 264,0 1.6% 399.44 1.5I
1975 284,0 7.6% 452.75 1.59
1976 277,0 -2.5% 476.24 1.72
1977 294. I 6.2% 521.54 1.77 521.54 0.00
1978 326.2 10.9% 570.07 .75 578.38 8.3 I
1979 348,6 6.9% 585.06 .68 618. I0 33.05
1980 368.8 5.8% 603.06 .64 653.92 50.85
1981 386.8 4.9% 594.38 .54 685.84 91.46
1982 418.4 8.2% 621.16 ,48 741.95 120,79
1983 460.3 10.0% 661.53 ,44 816.08 154.54
1984 522,9 13.6% 710.91 .36 927. I0 216.20

1985 593.4 13.5% 768.30 .29 1,052.20 283.90
1986 639.2 7.7% 809.75 .27 I,133.29 323.54
1987 704.3 10.2% 869,01 .23 1,248.81 379,80
1988 784.0 I 1.3% 931,23 . 19 1,390.08 458,86
1989 812.5 3.6% 969.18 . 19 1,440.60 471.43
1990 851.5 4.8% 979.82 I. 15 1,509.77 529,95

Energy intensity Is here defined as total primary energy consumption (In Mtce) per unlt of NI. Projections of primary energy
consumption at 1977 Intensity for 1978-1989 are obtained by multiplying actual NI for those years by 1977 Intensity.

Source: Statistical Yearbook of China, 1990 &,1991 (SSB, Beijing).
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Figure IV-4. Energy Intensity of the Chinese Economy, 1952-1990
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Figure IV-5. Primary Commercial Energy Consumption: Actual
Use and Use Predicted by 1977 Energy Intensity, 1952-1990
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Table IV-4. Primary Commercial Energy Consumption by Province and Energy Source, 1988

TotaJ

Primary
Energy Coal Oil Electricity

Planning Consumption Consumption Consumption Consumption
Region Province (Mtce) (a) (Mtons) (Mtons) (b) (TVVh) (c)
i I IIII I

North Beijing 26,I 23.I 5,45 15.8
"l'ianjin 20.3 17.3 4.52 11,4
Hebei 59.6 77.6 3,70 32,2
Shanxi 48.0 72.5 1,28 22,7
InnerMongolia 20.4 34.0 0.97 9.9

Northeast Uaoning 75,8 79.3 II .83 42.7
Jilin 32.8 36.2 3.61 17,8
Heilon_ian_ 50,0 55.9 7.39 26.2

East Shanghai 29.8 24.7 8.54 24,I
Jiangsu 55.I 60,7 6.69 37.3
Zhejiang 24.2 23.4 2.78 20.7
Anhui 25,9 31.6 2.34 16.8
Fujian 13.6 12.I I.14 I 1,4
Jiangxi 17.6 23.2 !.38 I 1.7
Shandon_ 63.0 64.7 10.65 38.I

South-Central Henan 52.9 62.7 3.I I 30.I
Hubei 38.8 33.7 5.03 25,5
Hunan 38.6 41.I 2.75 20.5
Guangdong 33.6 22.8 9.19 29.0
Guangxi 11.6 15.0 0.82 10.2
Hainan (d) (d) ., (d) (d)

Southwest Sichuan 63,2 66.8 2.01 29,5
Guizhou 19.9 23.9 0.68 9.0
Yunnan 16.2 21.0 0,77 10,6

Xizang (d) (d) (d) (d)
Northwest 5haanxi 20.8 25,5 1.21 14.5

Gansu 20.2 17.I 2.66 14.9
Qinghai 4.5 4,5 0,43 3.0
Ningxia 5.5 7.3 0.28 4.3
Xinjiang , 17.9 16.0 2.92 5,5

NatuonalTotal 931.2 993.5 II 0.93 546.7
Balance(e) 25.4 <0.05 6.79 1.2

(a) Includes coal, oil, natural gas, and hydroelectricity.
(b) Includes crude oil and petroleum products.
(c) Includes electricity fromboth hydroand thermalgeneration.
(d) Not available.
(e) Because of differencesin the coverage of statistics and conversions to standard coal, the sum of local statistics does not equal

the national total.

Source:EnergyStatisticalYearbookof China, 1989 (SSB, Beijing).

IV-J8 China EnergyDatabook ChapterfV, EnergyConsumption



Table IV-5. Per Capita Primary Commercial Energy Consumption
by Province and Energy Source, 1988

Per Capita Per Capita
Primary Per Capita Per Capita Elec_icity

1988 Energy Coal Oil Consumption
PIr._ning Population Consumption Consumption Consumption (thousand

Region Province (m_llion$) (tc_yr) (a) (tonl/yr) (tomdyr) (b) kWhlyr) (c)
I ii II I I

North Beijing 10,81 2.42 2.14 0.50 1,46
Tianjin 8.43 2.41 2.05 0.54 1.35
Hebei 57.95 1.03 1.34 0.06 0.56
Shanxi 27.55 1.74 2.63 0.05 0.83

Inner Mongolia 20.94 0.97 1.62 0.05 0.47
Northeast Liaoning 38,20 1.99 2.08 0.31 I. 12

Jilin 23,73 1.38 1.53 0,15 0.75

HeilonRjiang 34,66 1.44 1.61 0.21 0.76
East Shanghai 12.62 2.36 1,95 0.68 1,9I

Jiangsu 64,38 0.86 0.94 0.10 0.58
Zhejiang 41.70 0.58 0.56 0.07 0,50
Anhui 53,77 0.48 0.59 0.04 0.31

Fujian 28,45 0.48 0.43 0.04 0.40
Jiangxi 36.09 0.49 0.64 0.04 0.32
Shandong 80,61 0.78 0.80 0.13 0,47

South-Central Henan 80.94 0.65 0.78 0.04 0,37
Hubei 51.85 0.75 0.65 0.10 0.49
Hunan 58.90 0.66 0.70 0.05 0,35

Guangdong 59,28 0.57 0.38 0.16 0,49
Guangxi 40.88 0.28 0.37 0.02 0.25

Hainan 6.28 (d) (d) (d), (d) ....
Southwest Sichuan 105.76 0.60 0.63 0.02 0.28

Guizhou 31,27 0.64 0,76 0.02 0,29

Yunnan 35.94 0.45 0.59 0.02 0.29

Xizang 2,12 (d) (d) (d) (d)
Northwest Shaanxi 31,35 0.66 0.81 0.04 0.46

Gansu 21.36 0.95 0.80 0.12 0.70

Qinghai 4.34 1.03 1.03 0. I0 0.69
Ningxia 4.41 1.25 1.65 0.06 0.99
Xinjiang 14.26 1.26 I, 12 0,20 0,38

NatsonalAverage 1,096.14 0.85 0,91 0.10 0.50

(a) Includes coal, oil, natural gas,and hydroelectricity.
(b) Includes crude oii and petroleum products.
(c) Includes electricity from both hydro and thermal generation.
(d)Notavailable.

Source:EnergyStatisticalYearbookofChina,1989(SSB,Bei}Ing);ChinaStatisticalYearbook1990(SSB,Bel)Ing).
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Table IV-6. Energy Intensity by Province, 1988
Primary Energy Consumption per Unit of National Income

Primary NationaJ NI Energy

Ener w Income Intensity
Planning Consumption (billio,,. (kgce/thousand
Region Province (Mtce) current yuan) current yuan)

I III li II II

North Beijing 26.12 30. I I 0.87
Tianjin 20.28 22. I I 0.92
Hebei 59.62 55.83 1,07

Shanxi 47.99 23.33 2.06

Inner Mongolia 20.36 19.96 1.06
Northeast Liaoning 75.83 69.45 1.09

Jilin 32.84 29.32 I. 12
Heilon_iani_ 49.98 44.58 I. 12

East Shanghai 29.81 56.53 0.53
Jiangsu 55.08 96.92 0.57
Zhejiang 24.24 63.87 0.38
Anhui 25.89 44.01 0.59

Fujian 13.60 30.76 0.44
Jiangxi 17.56 26.98 0.65
Shandonl_ 62.97 91.53 0.69

South-Central Henan 52.92 60.40 0.88
Hubei 38.79 55.30 0.70
Hunan 38.61 49.50 0.78

Guangdong 33.60 89.46 0.38
Guangxi 11.60 25.18 0,46
Hainan (a) 6.21 (a)

Southwest Sichuan 63.18 79.90 0.79
Guizhou 19.90 ' 7.91 I. I I
Yunnan 16.22 2._ 0.68

Tibet (a) 1.57 (a)
Northwest Shaanxi 20.76 23.95 0.87

Gansu 20.20 16.41 1.23

Qinghai 4.47 4.16 1.07
Ningxia 5.50 3.72 1.48
Xinjiang 17.91 15.44 I. 16

NatJonalTotal/Average 931.23 I, 173.80 0,79
Balance(b) 25.40 -4.58 0.77

(a) Not available.

(b) Becauseof differences in the coverageof statisticsand conversionsto standardcoal, the sumof local statisticsdoes not equal
the national total. Percapita figuresin thebalancerow are calculatedfromthesumsof provincialfigures(I.e. nationaltotalsminus
their respectivebalances).

Source:Energy StatisticalYearbookof China, 1989 (SSB,Bei)ing);China StatisticalYearbook, 1990 (SSB,Beijing)
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Table IV-7. End-Use Energy Consumption by Sector, 1980-1988 (a)

1. Mtce

Year Industrial (b) Agricultural Transport_ion (c) ResidentiaJ Commercial Total
-- '1 I

1980 351.50 31,01 39,57 91.74 19,64 533.46
1981 341,58 3 I. I0 39,67 96.34 20.02 528.7 I
1982 360.29 31,70 41.72 98.94 21,04 553.69
1983 386.61 32.58 44,13 104.49 22.97 590.78
1984 415.33 34,60 47,47 I 12.87 25.09 635,36
1985 445.21 36.25 52,39 127.45 27,57 688.87
1986 478,80 37.79 56,68 131.29 28.78 733.34
1987 516.37 39.95 59,73 138.38 3 I. I I 785.54
1988 550.42 41.94 63,64 149.09 35.72 840.81

2. Shares of Total

Year Industrial (b) Agricultural Transportation (c) Re$identiaJ Commercial
iii iii

980 65.9% 5.8% 7.4% 17.2% 3,7%
981 64.6% 5.9% 7.5% 18.2% 3.8%
982 65. I% 5.7% 7.5% 17.9% 3.8%
983 65,4% 5.5% 7.5% 17.7% 3,9%
984 65.4% 5,4% 7,5% 17.8% 3.9%
985 64.6% 5.3% 7.6% 1,3.5% 4.0%
986 65,3% 5.2% 7.7% 17.9% 3,9%
987 65.7% 5. 1% 7.6% 17,6% 4,0%
988 65,5% 5.0% 7.6% 17.7% 4,2%

(a) Figuresgivenherediffer fromofficial data. We obtainedthesefiguresby summingsectoralconsumptionof individual energysources
using the conversion figures presented In the forward to this databook.

(b) industrial sector includes construction.
(c) Energy usefor transportation is adjusted from official Chinese data. Details can be found in 1able IV-25, _ansportation Energy

o Consumption !980-1988. Energy use in other sectors is ad)usted accordingly, so that the figures presented above differ from offi-
cial data.

Source: Energy Statistical Yearbook of China, 1989 (SSB, Beijing).
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Figure IV-6. Commercial Energy End-Use by Sector, 1980-1988
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Table IV-8. Industrial End-Hse Energy Consumption by Fuel, 1980-1988--Mtce

1. Mtce

Year Coal (a) Coke Electricity Heat (b) Liquids (c) Gases (d) Total (e)
lBl Iii li III

980 158.50 41.46 84.13 8,29 35,56 23,56 351,50
981 155.73 37.87 85.69 8,60 32,28 21,41 341.58
982 168.35 38.56 91,79 8.76 32.05 20,78 360,29
983 184.56 40.06 99. I0 8,96 32,I I 21.82 386,61
984 202.15 42.62 106.22 9.51 32.74 22,09 415,33
985 215.96 44.90 I 12.58 10.77 34,41 26,59 445.2 I
986 225.80 49.90 124.28 I 1,47 37,91 29.44 478,80
987 244.92 54.33 136.22 12.65 39.98 28,27 516.37
988 260.87 57.14 148.80 13,01 41,02 29,58 550.42

2. Shares

Year Coal (a) Coke Electricity Heat (b) Liquids (c) Gases (d) Total (e)
ii I I IIII I II

1980 45. I% I 1.8% 23.996 2.4% I0, I% 6,7% 100.0%
1981 45.6% I I. 1% 25, I% 2.5% 9.5% 6,3% 100.0%
1982 46,7% 10.7% 25.5% 2.4% 8.9% 5.8% 100,0%
1983 47.7% 10.4% 25.6% 2.3% 8,3% 5.6% 100,0%
1984 48.7% 10.3% 25.6% Z3% 7.9% 5,3% 100.0%
1985 48.5% I0. I% 25.3% 2.4% 7.7% 6.0% 100.0%

1986 47.2% 10.4% 26.0% 2.4% 7,9% 6,I% 100.0%
1987 47.4% 10.5% 26,4% 2.4% 7,7% 5,5% 100.0%
1988 47.4% 10.4% 27.0% 2.4% 7.5% 5,4% 100.0%

(a) Coal includes uncorrected total of raw coal, washed coal, and middllngs (conversion factor:.0.714 kgce/kg).
(b) This category Includes heat produced by cogeneration and dedicated heat plants and sold to the industrial, commercial, and res-

idential sectors.

(c) Liquids include crude oil, fuel o11,kerosene, diesel, and LPG. Diesel use is adjusted to exclude estimated transportation use by
industrial enterprises (see Table IV-15, Transportation Energy Consumption, for details).

(d) Gases include natural gas, "refinery gas" (1985-1988 only), and coal gas (mainly coke-oven gas).
(e) Total includes construction industry and excludes power Industry energy consumption. Feedstocks are not dlsaggregated; "other

petroleum products" and "other coking products", which may serve as feedstocks or may not be used for fuel, are excluded.

Source: Energy Statistical Yearbook of China, 1989, SSB, Beijing.
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Figure IV-8. Industrial Energy End-Use
by Energy Source, 1980-1988

m Gases

600 13 _
[] Heat (co_neration)

soo Q
M Coke

4OO 0 Co_

3O0
E

200

I00

0

1980 1982 1984 1986 1988

Year

Chapter IV, Energy Consumption China Energy Databook IV-29



Table IV-9. Industrial Sector Energy End-Use by Subsector and Energy Type,
with Gross Output Value by Subsector, 1980-1990--Mtce (a)

I. 1980

Solid Liquid Gaseous Other Thermal ToeaJ EnerlN
Subseetor (b) Fuels Fuels Fuels Fuels Energy Elect,_city End-Use

i II , !

Total Industry 195,96 37.17 21.09 17.30 8,33 92.06 371.91
Light Industry 38.80 6.63 1.37 2.66 2.71 15.94 68, I I

Heavy Industry , 141,81 29.55 19.72 14.64 5.61 73.58 284,92
Heavy & Light Subtotals Balance(C) 15.35 0.99 0.00 0.00 0.01 2.54 18.88
Excavationsubtotal I O,77 6.97 8.83 0.87 I 1.02 38,45

Mining 8.85 6.38 8.83 0.87 10,71 35.64
Coal (d) 1.21 0,41 0.45 0. I0 7.17 9.35
Oil & Natural Gas (d) 0.50 5.97 8.83 0.77 3,54 19,61

Manufoctunng subtotal 185.19 27.31 10,69 7.46 81,04 31 I,70
Food, Beverages& Tobacco 10.O7 0,73 0.41 O,18 2.91 14,30
Textiles (e) 10.06 1.28 0.61 2.03 5.03 19.02
Paper Products 5.18 0.91 0,03 0.23 2.33 8.67
Electncity, Steam& Hot Water (f) 0,43 0.10 0,00 0.07 8.08 8,68
Chemicals 37,49 8.50 6.43 2.50 20.24 75,15

Building Materials 33,13 3.01 0,09 0.28 4.63 4 I, 14
Metals Smelting & Products (g) 41,91 6.91 3,17 - 1.0S 18.99 72,03
Machinery & Electronics 17,34 3.98 0,74 - 0.83 8,42 31,3 I
Other 12,I5 3.55 0.32 - 0.27 7,05 23,33

Manufactunng SubsectorsBalance (h) 17,43 -1,65 -I. I I - 0.01 3,37 18,06
Mrg & Excavation Subtotals Balance (i) 0,00 2.89 1.56 - 0.00 0,00 21,76

(a) Figures In this table were prepared by the Energy Research Institute based on State Statistical Bureau data, data from their own
surveys, and the MEDEE-S energy demand model. Energy consumption figures differfromthose in Tables IV.7 and IV-8, Industrial
Energy End-Use Energy Consumption by Fuel, 1980-1988, and End-Use Energy Consumption by Sector, 1980-1988, because sources
are different. Gross output value figures are not available for 1980.

(b) State Statistical Bureau definitions of subsectors for 1984 and previous years are different from those for 1985 and later years.
The Energy Research Institute has reconstructed 1980-198,t figures for the subsectors as they are now defined. Some of the cur-
rently defined subsectors were contained within the original 1980-1984 subsectors and could not be separated easily. The differences
between totals and subtotals are due in part to this, to differences between Energy Research Institute and State Statistical Bureau
data, and to differences in conversion factors. Figures for 1980-1984 subsectors may not be strictly comparable to those for 1985-
1988. Light and Heavy Industry subtotals are Independent of Excavation and Manufacturing subtotals.

(c) Total Industry- Light Industry subtotal - Heavy Industry subtotal. This difference is probably mainly due to the exclusion of "other
petroleum products" and "other coking products" from the Light and Heavy Industry subtotals, which difference cannot be
resolved.

(d) Energy consumption for the coal and oil & natural gas subsectors may Include the coal products and refining subsectors, which
are listed separately for 1985-1988.

(e) Energy consumption for the textiles subsector probably Includes the chemical fibers subsector, which is listed separately for
1985-1988.

(f) This is a utilities subsector and in most countries is not reported as an Industrial subsector.
(g) Energy consumption in this subsector Includes the ferrous metals smelting, nonferrous metals smelting, and metal products sub-

sectors, which are reported individually in the tables for 1985-1988. Gross output value figures include only the ferrous metals
smelting and nonferrous metals smelting subsectors.

(h) Manufacturing subtotal - sum of manufacturing subsector figures.
(i) Total Industry- Excavation subtotal - Manufacturing subtotal
- Not available.

Source: Energy Research Institute calculations based on Chlna Statistical Yearbook, 1980-1991 (SSB. 8elJtng) and Energy Statistical
Yearbook of China, 1986 & 1989 (SSB, Beijing).

-
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Table IV-9. Industrial Sector Energy End-Use by Subsector and Energy Type,
with Gross Output Value by Subsector, 1980-1990--Mtce (continued) (a)

2. 1981

Gross Output
Total Value of

Solid Liquid Gaseous Other Thermal Energy Industry
Subsector(b) Fuels Fuels Fuels Fuels Energy Electricity End-Use (billion yuan)

I III II II II , I I

Total Industry 190.97 33.93 18.77 16.73 8,64 92.49 361.53 517.77
LightIndustry 40.00 6.73 1.31 2.39 2.81 17,58 70,82 266.29
Hear7 Industry 132.75 26.12 17.46 14,34 5.82 72.26 268,76 25 !,48
Heav7 & Light Subtotals Balance (c) 18.21 1.07 0.(30 0.00 0.01 2.65 21.95 0.00
Excavationsubtotal 10.22 6.12 7.64 0.90 I 1.07 35.95

Mining 8,39 5.47 7,64 0.90 10.75 33.15
Coal (d) 7.95 0.42 0.52 0. I I 7.21 16.20 15.73
Oil & Natural Gas (d) 0.44 5.06 7.13 0.79 3.53 16.95 28.21

Manufacturing subtotal 182,57 23.06 10.83 7.74 71.68 295.88
Food, Beverages& Tobacco 10.44 0.76 0.35 0.19 3.29 IS.03 69.00
Textiles (e) 10.67 1.41 0,64 2.I I 5.31 20.63 57.15
Paper Products 4.78 0.79 0.03 0.24 2,36 8.20 6.90

Electricity, Steam& Hot Water (0 0,44 0.09 0,00 0.08 8.38 8.98 19.49
Chemicals 35,28 7,91 6,14 - 2.59 19.76 71.67 59.14 (j)

Building Materials 32.67 2.83 0.08 - 0,29 4.65 40.52 19,51(k)
Metals Smelting& Products (g) 38.38 5.96 2.89 - 1.09 18.34 66,66 45.67
Machinery & Electronics IS.19 3.13 0.71 - 0,86 8.20 28.09 108.00
Other 12.50 4.08 0.30 - 0.28 7.09 24.25 -

Manufacturing Subsectors Balance(h) 22.24 -3.89 -0.31 - 0.02 -6.20 11.86 -
Mrg & ExcavationSubtotals Balance (i) -1,83 4.75 0.30 - 0.00 9.74 29.70 -

(a) - (l) Seenotes forTable VI-9.1.
(J) Grossoutput value for chemicals subsectorincludesrubberproducts subsector.
(k) Grossoutput value for buiidtng materials manufacturingsubsectorIncludesbuiding materialsmining subsector.
- Not available.

Source'.Energy ResearchInstitute calculationsbased on China StatisticalYearbook,1980-1991 (SSB,Beijing)and EnergyStatistical-

Yearbookof China, 1986& 1989(SSB, Beijing).
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Table IV-9. Industrial Sector Energy End-Use by Subsector and Energy Type,
with Gross Output Value by Subsector, 1980-1990--Mtce (continued) (a)

3. 1982

Gross Output
Total Value of

Solid Liquid Gaseous Other Thermal Energy Industry
Subsector (b) Fuels Fuels Fuels Fuels Energy Electricity End-Use (billion yuan)

I I III I • IIlI III Illl

Total Industry 203,75 33.36 19.26 17.40 8.80 98.14 380.71 557.75
Light Industry 42.73 6.69 1.29 2.47 2.86 18.79 74,81 281.49

Heavy Industr), ...... 141.89 25.96 16.98 14.94 5.93 75.76 281,46 276.26
Heavy & Light Subtotals Balance (c) 19.14 0,71 1.00 0.00 0.01 3.59 24,44 0.00
ExcavatJonsubtotal 10.59 5.72 7.35 0.92 I 1.59 36.16

Mining 8.87 5.18 7.35 - 0.92 I 1.26 33,57
Coal (d) 8.33 0.43 0.46 0. I I 7.58 16.91 16.63
Oil & Natural Gas (d) 0.54 4.75 6.89 0.81 3.68 16,66 28.80

Manufactunng subtotal 193.17 27.24 I 1.91 7.89 82.96 323,17
Food, Beverages& Tobacco I 1.34 0.75 0.29 0.19 3.52 16,10 75.60
Textiles (e) 11.15 1.36 0.61 2.15 6,27 21.53 55.27
Paper Products 5.22 0.65 0.09 0.25 2.51 8.71 7.40
Electricity, Steam& Hot Water (f) 0.47 0.09 0.00 0.08 8.64 9.28 20,71
Chemicals 37,09 7.92 5.87 2.64 20.71 74.23 65.9 (j)
Building Materials 37.50 2.99 0.08 0.29 5.38 46.25 22.26 (k)
Metals Smelting & Products (g) 39,00 5.99 2.89 I. I I 18.92 67.91 48.52
Machinery & Electronics 16.50 3.16 0.79 0.88 8.59 29.91 122.50
Other 13.46 3,79 0,29 - 0.28 7.46 25.29 -

Manufacturing Subsectors Balance(h) 21.44 0.53 I,(30 - 0.02 0,97 23.96 -
Mfg & Excavation Subtotals Balance(i) 0,00 0.40 0.00 - 0.00 3.59 21.39 -

(a) - (l) See notes for Table VI-9. I.
(]) - (k) See notes for Table VI-9.2.
- Not available.

Source: Energy Research Institute calculations based on China Statistical Yearbook, 1980-1991 (SSB, Beijing)and Energy Statistical
Yearbook of China, 1986 & 1989 (SSB, Beijing).
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Table IVo9. Industrial Sector Energy End-Use by Subsector and Energy Type,
with Gross Output Value by Subsector, 1980-1990--Mtce (continued) (a)

4. 1983

, Gross Output
Total Value of

Solid Liquid Gaseous Other Thermal Energy Industry
Subsector (b) Fuels Fuels Fuels Fuels Energy Electricity End-Use (billion yuan)

II I I I I III II I

Total Industry 221.30 33.71 19.04 17.73 9,00 104.74 405.53 616.44
Light Industry 45.87 6,69 1.36 2.59 2.93 20.66 80.10 305.97
Hear./Industry 149.81 25,71 17.68 15,I5 6,06 80.18 294.60 310,47
Heavy & Light Subtotals Balance tc) 25.62 1.30 0.00 0.00 0.01 3.90 30.83 0,00
Excavatsonsubtotal 10,89 5.72 7.48 0,94 12.25 37.28 -

Mining 9.15 5.16 7,48 - 0.94 I 1.92 34.65 -
Coal (d) 8.67 0.48 0.48 0. I I 8.04 17.78 17.83
Oil & Natural Gas (d) 0.48 4.68 7.00 0,83 3.88 16.87 31.01

Nlanufactunngsubtotal 212.15 27.98 I 1.56 8.07 100.84 360.60
Food, Beverages& Tobacco 12.32 0.71 0.27 0.20 4.03 17.53 79,43
Textiles (e) II .77 1.42 0.74 2,20 6.67 22.80 60.51
Paper Products 5.67 0.63 0.04 0.25 2,72 9.30 8,14
Electricity, Steam& Hot Water (0 0.49 0.10 0.00 0.08 8.99 9.66 22.02
Chemicals 39,15 7.85 6.10 2,70 21.55 77.35 74. I (j)
BuildingMaterials 40.24 3.05 0.I I 0.30 5.84 49.53 24.54 (k)
Metals Smelting& Products (g) 41.27 5.95 3.12 I. 13 20.29 71,76 52.37

Machinery& Electronics 16.93 3. I I 0,88 0.90 9. I I 30.93 144.05
Other 14.56 3.78 0.30 0.29 8.38 27.32

Manufactunng Subsectors Balance(h) 29.75 1.38 0,01 0.02 13.27 44.43
Mrg & Excavation Subtotals Balance(i) -1.73 0.00 0.00 0.00 -8.36 7,65

(a) - (i) See notes for Table VI-9.1.
(I)" (k) See notes for Table VI-9.2.
- Not available.

Source: Energy Research Institute calculations based on China Statistical Yearbook, 1980-1991 (SSB, Beijing) and Energy Statistical
Yearbook of China, 1986 & 1989 (SSB, Beijing}.
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Table IV-9. Industrial Sector Energy End-Use by Subsector and Energy Type,
with Gross Output Value by Subsector0 1980-1990--Mtce (continued) (a)

S. 1984

Gross Output
Total Value of

Solid Liquid Gaseous Other Thermal Energy Industry
Subsector (b) Fuels Fuels Fuels Fuels Energy Electricity End-Use (billion yuan)
__ I I I II I I IIIIII I

Total Industry 241.44 34,68 19,22 19.32 9.55 I I 1.77 435,98 702.99
Light Industry 49,04 7.09 1.40 2.80 3.I I 21.98 85.41 348.42

Hear,/Indu_r,/ 161.26 26.34 17.82 16.52 6.43 85.75 314.13 354.57
Heav,/& Light Subtotals Balance(c) 3I. 14 1,25 0,00 0.00 0,01 4.04 36.44 0.00
Excavationsubtotal I 1,95 5.82 7,41 - 1.00 13,10 39.27 -

Mining 10,15 5.31 7,41 - 1.00 12.76 36.63
Coal (cl) 9.53 0.54 0,48 - 0.12 8.47 19.14 19.42
Oil & Natural Gas (d) 0.62 4.77 6.92 - 0,88 4,29 17.48 33.41

/vlanufactunngsubtotal 229.49 28.87 I 1.82 8.56 98.67 377.40
Food, Beverages& Tobacco 13,14 0,80 0.27 - 0,21 4.41 18.82 86.58
Textiles (e) 12.34 1.40 0,74 2.33 6.86 23.68 66.75
Paper Products 6.21 0,62 0.03 0,27 Z85 9.97 9.22
Electncity, Steam & Hot Water (0 0.57 0,I I 0.00 0,08 9,64 10.40 23.56
Chemicals 41.25 7.79 6,42 2.86 22.32 80.64 83 (j)
Building Materials 43.16 3.22 0,08 0.32 6,75 53.53 28.73 (k)
Metals Smelting & Products (g) 45.18 6.05 3,07 1.20 21.52 77.03 57.94
Machinery& Electronics 18.33 3,27 0.85 0.95 I0.17 33.57 175,70
Other 15.50 4.06 0,34 0.31 9,06 29.26

Manufactunng Subsectors Balance (h) 33.80 1.55 0.03 0,02 5. II 40.50
Mrg & Excavation Subtotals Balance (i) 0.00 0,00 0.00 0,00 0.00 19.32

(a) - (I) See notes for Table VI-9.1.
()) - (k) See notes for Table VI-9.2.
- Not available.

Source: Energy Research Institute calculations based on China Statistical Yearbook, 1980..199 ! (SSB, Beijing)and Energy Statistical
Yearbook of China, 1986 & 1989 (SSB, Beijing).
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Table IV-9. Industrial Sector Energy End-Use by Subsector and Energy Type,
with Gross Output Value by Subsector, 1980-1990--Mtce (continued) (a)

6. 1985

Gross Output
Value of

End-Use& Industry

Solid Uquid Gaseous Other Thermal End.Use Conversion Total (billion
Subsector(b) Fuels Fuels Fuels Fuels Energy Electricity Subtotal Losses Consumption yuan)
i iiii lllII IIII Ill I

Total Industry 267,38 37.72 24.98 18.56 12.28 I 18.57 479.50 30.47 509.97 895,72
LightIndustry 6Z67 7,26 1.61 0,00 3.78 26.10 101,41 0,02 101.43 439.54

HeavyIndustry , 204.71 30,47 23,38 18,56 8,50 92.47 378,08 30,45 408.54 456,19
Excavatsonsubtotal 18.14 5.43 4.86 O,I9 17.23 45.84 11.68 57.52 56,96

Mining 17.01 4.87 4.86 - 0.19 15.37 42.29 11,68 53.97 51,02
Coal 12.29 0,64 0.I I 0,02 8,56 21,61 8,41 30,02 21,82
Oil & NG 0,67 3.42 4.39 0,16 3,39 12.03 3.27 15.30 16.13

Manufactunngsubtotal 249,25 32.29 20.13 12,09 I01.34 415,09 18,80 433,89 838,76
Food,Beverages& Tobacco 17.95 I. 15 0.05 0,46 4.32 23,93 0,00 23,93 99,47
Textiles 13,68 I. I8 0.12 1,40 7.39 23,76 0.00 23.76 121.5I

PaperProducts 8.68 0.67 0.04 0.33 3.22 12.95 0,00 I2.95 16,47
Electnc_,Steam& Hot Water (c) 0,64 0,44 0.52 0.10 11.30 13.01 12.12 25.12 27.36
PetroleumProcessing 0,30 2,21 3.93 0.92 1.60 8.95 I, 13 10.08 21.13
CoalProcessing 1,21 0,42 0.93 0,13 0.34 3,02 3.26 6.29 2,42
Chemicals 42.27 8.12 6.42 3.48 20,44 80,73 0,23 80.96 56.51
Chem:calFibers 1.82 0,40 0,56 1.01 1.33 5,13 0,03 5.15 10,33

BuildingMatenals 65,28 5.35 0.31 0,38 8,82 80,14 0.00 80.14 49,3I
FerrousMetalsSmelting 47.93 4.64 5.55 1.76 14,46 74,33 Z03 76.36 43.89
NonferrousMetalsSmelting 5.44 0,90 0.04 0,38 6.92 13,69 0,00 13.69 19.16
MetalProducts 3,36 0,45 0.04 0,01 2.56 6.40 0.00 6,40 27.75

Machinery& Electronics 22.22 4,12 0.99 I.16 12.75 41.25 0,00 41,25 207,84
Other 7.55 0.82 0.56 0.06 I. 12 IO.I0 0.00 IO.I0 16.46

ManufacturingSubsectorsBalance(d) 10.91 1.43 0.07 0.53 4.78 17.71 0.00 17.71 119,16

(a) Figures in this table are basedon figures in the EnergyStatistical Yearbookof China, 1989,and on EnergyResearchInstitute cal-
culations. Figuresdiffer from those in Tables IV-7 and IV-8, Industrial Energy End-Use Energy Consumption by Fuel, 1980-
1988, and End-Use EnergyConsumption by Sector, 1980-1988,becausesourcesare different.

(b) Light and Heavy Industry subtotals are Independent of Excavationand Manufacturing subtotals.
(c) This is a utilities subsectorand in mostcountries is not reported asan Industrial subsector.
(d) Manufacturing subtotal - sumof manufacturing subsectorfigures.
- Not available.

Source: Energy Research Institute calculations based on China Statistical Yearbook, 1980-1991 (SSB, Beijing) and Energy Statistical
Yearbook of China, 1986 & 1989 (SSB, Beijing).
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Table IV-9. Industrial Sector Energy End-Use by Subsector and Energy Type,

with Gross Output Value by Subsector, 1980-1990--Mtce (continued) (a)

7. 1986

Gross Output
Value of

End-Use & Industry

Solid Uquicl Gaseous Other Thermal End-Use Conversion Total (billion
Subsector(b) Fuels Fuels Fuels Fuels Energy Electricity Subtotal Losses Consumption yuan)

+-- IIII Bl ru

Total Industry 278.73 41.03 28.25 17,74 13.13 132.00 510.88 33.52 544.40 986,70
LightIndustry 66.07 7.86 1.80 0,00 4,33 28.81 108.88 0.03 108,91 490,35

HeavyIndustr7 212.66 33.16 26.45 17,74 8,80 103,20 402.01 33.49 435,50 496.35
E_xcavatsonsubtotal 17.78 5,83 4.32 0,21 19.86 48.00 12.90 60.89 61.26

Mining 16,69 5.30 4.29 - 0,20 17.65 44,13 12,90 57.03 54.83
Coal I 1.80 0,74 0,01 0,04 9.47 22.06 9.49 31.55 22.52
Oil & NG 0.64 3,70 4.10 0.16 3.92 13.52 3,41 15,93 17.15

Manufactunngsubtotal 260.95 35,I9 23.93 12.92 I 12.14 445.14 20.62 465.76 925,44
Food,Beverages& Tobacco 18.56 I. 14 0.07 0.28 5,65 25,70 0.130 25.70 109.05
Textiles 14.06 1,07 0.09 2.00 7.93 25.15 0.00 25.15 131.38

PaperProducts 9,08 0.66 0.04 0.39 3.59 13.76 0.00 13.76 18.88
Electncity,Steam& Hot Water (c) 0.71 0,37 0.39 0,35 12.26 14.07 13.22 27.29 29.3I
PetroleumProcessing 0.37 2.64 5,04 1.05 1.95 11.06 I.12 12.17 23.37
Coal Processing 1,32 0,46 0,99 0.16 0.48 3.41 3.94 7.36 2.60
Chemicals 43.44 9,29 6.72 3.74 22.09 85.28 0.28 85,56 63.01
ChemicalFibers 1,94 0,23 0.80 1.03 1.71 5.70 0.03 5.73 12,06

BuildingMaterials 68,72 6.22 0.36 0.24 10.22 85.75 0.00 85,75 58.28
FerrousMetalsSmelting 53.27 5.26 7.70 1,40 15,62 83,25 2.01 85,27 50.33

NonferrousMetalsSmelting 5,78 I, 16 0.08 0.37 7.59 14.98 0.00 14,98 21.47
Metal Products 3.55 0.51 0.07 0.01 2.79 6.93 0.00 6.93 32.75

Machmnery& Electronics 22,62 4.13 1,29 1.37 13.72 43.13 0.02 43.16 222.65
Other 6.14 0.67 0.06 0.01 1.82 8.69 0.00 8.69 18.08

ManufactunngSubsectorsBalance(d) 11.39 1.39 0,24 0.51 4.75 I8.27 0.00 18.27 133.24

(a) - (d) See notes for Table VI-9.6.
• Not available.

Source: Energy Research Institute calculations based on China Statistical Yearbook, 1980-1991 (SSB, Beijing) and Energy Statistical
Yearbook of China, 1986 & 1989 (SSB, Beijing).
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Table IV-9. Industrial Sector Energy End-Use by Subsector and Energy Type,
with Gross Output Value by Subsector, 1980-1990--Mtce (continued) (a)

8. 1987

Gross Output
Value of

End-Use & Industry
Solid Liquid Gaseous Other Thermal End.Use Conversion Total (billion

Subsector(b) Fuels Fuels Fuels Fuels Energy Electricity Subtotal Losses Consumption yuan)
I I I IIII II

TotalIndustry 30Z67 42.71 27.83 19,63 14.58 144,69 552.I I 35.81 587.92 I,147.25
LightIndustry 76,06 9.13 1.49 0.00 4,85 32.38 123,92 0.10 124,01 570.36

HeavyIndust_, 226.60 33.57 26.34 19,63 9,73 I 12.31 428,20 35,71 463,91 576.89
F_xcavatsonsubtotal 19,31 5.86 4.71 0.22 21.62 51.72 13,63 65.35 65.96

Mining 18,34 5.31 4.71 0.20 18,99 47.55 13,63 61,18 58.97
Coal 12.99 0.83 0.07 0.03 10,03 23.94 10,39 34,33 23,34
O_l& NG 0,58 3.65 4.46 0,17 4.34 13,19 3,24 16.43 17.56

Manufactunngsubtotal 283,36 36.84 23.12 14.36 123,07 480.76 22.18 502.94 1,081,29
Food,Beverages& Tobacco 20.67 I.19 0.06 0.64 6.44 29.00 0,00 29.00 123.76
Textiles 15.20 1.04 0.27 1,62 8.43 26,56 0,00 26,56 147.13

PaperProducts 9.54 0.55 0.04 0,64 4.07 14.84 0,00 14.84 22,82
Electnc_y,Steam& Hot Water (c) 0.84 0,52 0.09 0,05 13.85 15.35 14.34 29,69 32,4I
PetroleumProcessing 0,46 3.17 5.27 1.22 2.06 12-17 1.39 13.56 26.13
CoalProcessing 1.40 0,56 1,09 0,20 0,49 3,74 4.08 7.82 3.09
Chemicals 50.43 9.54 7,04 3,82 25,08 95,90 0.46 96.36 73,88

ChemicalFibers 2.09 0,29 0.94 1.54 1.99 6.85 0,04 6,89 15.34

BuildingMaterials 73.82 6,30 0.53 0,18 I 1,65 92.48 0.00 92.48 68,87
FerrousMetalsSmelting 56,50 5.31 6.16 2.24 16.88 87.09 1,81 88,90 55.59
NonferrousMetalsSmelting 5.58 I. 18 0.I I 0,43 8.23 15.52 0.00 15,52 23,72
MetalProducts 4.10 0.58 0.08 - 0.02 2-79 7.56 0,(30 7,56 40.94

Machinery& Electronics 23.42 4,13 1.27 - 1.36 13.48 43.66 0.06 43,72 273.77
Other 6.45 0,99 0,04 - 0,04 1,94 9.46 0.00 9,46 13,34

ManufactunngSubsectorsBalance(d) 12.87 1.50 0.15 - 0.38 5.69 20.59 0.00 20.59 160,50

(a)-(d)SeenotesforTableVI-9.6.
-Notavailable.

Source:EnergyResearchInstitutecalculationsbasedon ChinaStatisticalYearbook,1980-1991(SSB,Beijing)and EnergyStatistical
YearbookofChina,1986& 1989(SSB,Beijing).
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Table IV-9. Industrial Sector Energy End-Use by Subsector and Energy Type,
with Gross Output Value by Subsector, 1980-1990--Mtce (continued) (a)

9. 1988

Gross Output
Value of

End-Use & Indus©ry
Solid Liquid Gaseous Other Thermal End-Use Convenion Total (billion

$ubsector(b) Fuels Fuels Fuels Fuels Enerlly Electricity Subtotal Losses Consumption yuan)
i I I II

TotalIndustry 324.25 45.31 27.40 21.83 15.29 158.21 592.28 37.I I 629.39 1,383.08
L,g,ht Industry 80.96 9.21 1.75 0.00 4.26 36.94 133.13 0.04 133.17 694.28

_.HeavyIndus't0, , 243.28 36.10 25.79 21.83 11.03 121.27 459.29 37.07 496.36 688.80
F..xcavat_onsubtotal 21.09 6.46 5.lh 0.29 24.00 57.00 13.53 70.53 73.90

M,nJng 19.86 5.90 5.16 0.27 21.19 52.38 13.53 65.90 66.53
Coal 1375 0.90 0.22 0.08 10.74 25.68 9.80 35.48 25.81
O_1& NG 0.71 4.15 4.79 0.18 4.87 14.69 3.73 18.42 18.34

Manuractunngsubtotal 303.16 38.85 22.38 15.00 134.21 513.59 23.59 537.18 1,30918
Food.Beverages& Tobacco 22.39 1.22 0.20 - 0.51 7.16 31.48 0.00 31.48 145.46
Textiles 16.51 1.21 0.20 - 1.63 9.33 28.87 0.00 28.87 167.44

PaperProducts 10.14 0.55 0.17 - 0.72 4.39 15.96 0.00 15.96 28.17
Electnoty,Steam& Hot Water (c) 140 0.54 0.33 0.81 I5.48 18.55 15.25 33.80 35.79

PetroleumProcessing 0.50 3.62 5.61 - 1.25 2.27 13.24 1.50 14.74 29.26
Coal Processing 142 0.09 1.32 0.18 0.52 3.52 4.60 8.12 3.73
Chemicals 54.57 9.45 7.14 3.55 2694 101.65 0.39 102.05 89.42
ChemicalF_bers 2.11 0.50 0.98 1.51 2.01 7.11 0.04 715 18.84

Bu_ldangMatenals 79.09 6.83 0.54 0.22 12.66 99.34 0.(30 99.34 83.91

FerrousMetalsSmett_ng 59.23 5.92 6.48 2.50 18.26 92.39 1.73 94.12 61.24
NonferrousMetalsSmett_ng 6.20 0.90 0.20 0.32 9.37 16.98 0.00 16.98 26.10
MetalProducts 4.50 0.58 0.17 0.02 2.95 8.23 0.00 823 50.08

Mach,nery& Electronics 24.80 4.78 0.67 1.31 13.83 45.39 0.07 45.45 34945
Other 6.47 0.93 0.15 0.03 2.65 10.23 0.00 10.23 18.01

ManufactunngSubsectorsBalance(d) 13.83 1.73 -I.76 0.46 6.39 20.66 0.00 20.66 202.28

(a) - (d) See notes forTable VI-9.6.
- Not available.

Source: Energy Research Institute calculations based on China Statistical Yearbook, 1980-1991 (SSB, Beijing) and Energy Statistical
Yearbook of China, 1986 & 1989 (SSB, Beijing).
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Table IV-9. Industrial Sector Energy End-Use by Subsector and Energy Type,
with Gross Output Value by Subsector, 1980-1990--Mtce (_.c-tiaued) (a)

10. 1989

Gross Output
Value of

End-Use & Industry
Solid Uquid Gaseous Other Thermal End-Use Conversion Total (billion

Subsector (b) Fuels Fuels Fuels Fuel; Energy Electricity Subtotal Losses Consumption yuan)
__ Illll I'1

Total Industry 339.76 49.55 27.02 22.73 16.97 167.21 623.25 39,66 662.91 1,467.55
LightIndustry 82.54 9.14 1.51 0,00 5.05 37.58 135.82 0,05 135.88 733.17

HeavyIndustry 257.23 40.41 25.51 22,73 I 1.92 129.63 487.42 39,61 527.03 734.38
F_xcavatJonsubtotal 22.7/ 6.93 4.32 0.33 25.47 59,75 13,76 73.51 79.7I

Mtnrng 21.62 6.37 4,32 0,33 22.44 55.08 13.76 68.83 72.22
Coal 15,52 0.95 0,I I 0.08 11,33 27,98 10,17 38.15 28,84
Oil & NG 0,71 4.54 4,10 0,16 5.17 14.66 3.59 18.25 18.79

Manufactunngsubtotal 317,06 42.62 22,71 16.64 141,75 540,77 25.90 566.67 1,387.84
Food,13everages& Tobacco 23.62 1.37 0.04 0,58 7.20 32.81 0.00 32.81 149.54
Textiles 17,27 1.28 0.07 1.92 9.61 30.I5 0.00 30.15 174.87

PaperProducts I 1.01 0.56 0.04 0.84 4.52 _6,97 0,00 16,97 30.48
Electnoty,Steam& Hot Water (c) 1.69 0,78 0,21 0.29 17.I I 20.08 16.49 36.57 38.65
PetroleumProcessing 0.29 6.13 4.08 1.28 2.54 14.33 1.78 16.10 31.59
Coal Processing 1,68 0,I I 0,93 0.14 0,55 3.41 5.29 8.70 4,40
Chemicals 59.04 10,32 7.21 4.60 2/.93 109,t0 0.36 109.46 96.03
ChemicalFibers Z20 0,67 0,63 - 1,56 2,17 7.24 0,05 7,29 21.45

Bu,ldingMatenals 81,63 6.81 0.44 - 0.25 12.92 102.04 0.02 102,06 87.15
FerrousMetalsSmelting 61.36 _,.I I 7.53 2.58 20.37 97.96 1.84 99.80 64,55
NonferrousMetalsSmelting 6.08 I. 19 0.28 - 0.34 10.08 17,97 0.00 17,97 28,45
MetalProducts 4.36 0.61 0.08 - 0,03 2.99 8,07 0.00 8.07 53.96

Machinery& Electronics 24.51 4.24 1.08 - 1.42 14.41 45.67 0.07 45,75 370.20
Other 7.0i 0.68 0.02 - 0,22 2,49 10.41 0.00 10.41 18,72

ManufactunngSubsectorsBalance(d) 15.32 1,75 0.06 - 0,59 6.86 24.5? 0.00 24.57 217.80

(a) - (d) See notes forTable VI-9.6.
- Not available.

Source: Energy Research Institute calculations based on China Statistical Yearbook, 1980-1991 (SSB, Beijing) and Energy Statistical
- Yearbook of China, 1986 & 1989 (SSB, Beijing).
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Table IV-9. Industrial Sector Energy End-Use by Subsector and Energy Type,
with Gross Output Value by Subsector, 1980-1990--Mtce (continued) (a)

11. 1990

GrossOutput
Wlueof

End-Use& Industry
Solid Liquid Gaseous Other Thermal End-UseConversion Total (billion

Subsector(b) Fuels Fuels Fuels Fuels Energy Electricity Subtotal Losses Consumptionyuan)
I

TotalIndustry 336.47 49.07 27.87 23.46 20.66 174.89 632,39 43.39 675,78 2,309.3I
LightIndustry 81.06 8.93 1.67 0.00 6.24 39.24 137.14 0.04 137.19 I,124,36
HeavyIndustry 255.40 40,13 26,19 23.46 14,42 135,65 495.25 43.34 538,59 I,184.95
F_xcavatJonsubtotal 22.14 7,40 4.39 - 0.37 26.60 60.89 16,90 77.78 160.54
Mining 21.08 6.80 4.39 - 0.36 23,20 55.83 16.90 72.72 142.69

Coal 15.63 1,03 0,09 0,06 I 1.80 28.61 IZ98 41.59 58.29
Oil& NG 0.78 4,70 4.07 - 0.14 5,70 15,38 3.91 19.30 43.60

Manufactunngsubtotal 314.33 41.66 23.48 - 20.29 148.29 548.05 26.49 574.54 2,148.78
Food,Beverages&Tobacco 23,27 1,38 0.04 - 0,91 7.18 32.79 0.00 3Z79 271.97
Textiles 17.15 1,23 0.07 - Z I8 9.72 30,34 0.00 30.34 279,54
PaperProducts 10.47 0.54 0.03 - I.19 4.72 16.94 0.00 16,94 49.I I
Electricity,Steam&HotWater(c) Z08 0.78 0.03 - 0.54 17,85 21.28 17.40 38,67 63.30
PetroleumProcessing 0.39 5,73 4.17 - 1,76 2.82 14,86 2,20 17,06 50,69
CoalProcessing 2.03 0.14 1,27 - 0.15 0.63 4.21 3.81 8,02 10.59
Chemicals 57.29 9.77 7.44 - 5.81 28,96 109.27 0.59 109.86 175.47
ChemicalFibers Z I0 0.73 0.76 - 1.53 Z33 7.46 0.03 7,49 30.57
BuildingMaterials 76,72 6,72 0.51 - 0.19 13,03 97.17 0.04 97,22 136.70
FerrousMetalsSmelting 64,14 6.27 7.77 3.14 21.90 103.21 2.33 105.55 136.16
NonferrousMetalsSmelting 6.58 I.17 0.17 - 0.36 10.63 18.91 0.00 18.91 57.13
MetalProducts 4.36 0.61 0.08 0,02 3.22 8.28 0.00 8.28 74,19
Machinery& Electronics 24.04 4.07 1,07 1.54 14,42 45.13 0.10 45.23 466.39
Other 8.37 0.64 0,02 0.23 4.00 13.26 0,00 13.26 25.09

ManufactunngSubsectorsBalance(d) 15.36 1.89 0,06 0.76 6.88 24.94 0.00 24.94 321,87

(a) - (d) See notes forTable VI-9.6.
- Not available.

Source:EnergyResearch Institute calculations based on China Statistical Yearbook, 1980-1991(SSB, Beijing)and EnergyStatistical
Yearbookof China, 1986 & 1989(SSB,Beijing).
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Figure IV-9. Subsectoral Shares of
Industrial Sector End-Use Energy Consumption, 1980 & 1990
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Table IV-10. Industrial Sector Commercial Energy Consumption

by Province and Energy Source, 1988 & 1989 (a)

1988 1988 1988 1988 Total 1989 1989 Total
Industrial Industrial Industrial Industrial Industrial Industrial

Coal Oil Electricity Energy Electricity Energy

Planning Consumption Consumption Consumption Consumption Consumption Consumption

Region Province (Mt) (b) (Ht) (b,c) (TVVh) (d) (Mtce) (g) (TVYh) (d) (Mtce) (g)
I I I III I II II IIIml

North Beijing 15,5 4.39 I 1.7 17.2 I 1.3 17.0
Tianjin 11.4 3,37 9,3 13.4 9.5 13,3
Hebei 59. I 1.70 24.3 40.2 26,6 41,8
Shanxi 57.0 0.58 18.8 33.6 20,5 34.8

Inner Mongolia 23.9 0.46 7.9 12.6 8.9 14.3
Northeast Liaoning 63,5 9.91 36.7 58. I 37.3 59.0

Jilin 24.2 2.77 14,4 2 I. I 14.5 22,0

Heilongjiang 39.9 5.15 20.2 30.7 21.7 31,6
East Shanghai 22, I 6.63 20.5 23.5 20.7 23,8

Jiangsu 50.8 4,40 29,8 41.5 30.8 42.4
Zhejiang 20,0 1.58 16.6 18.4 16.9 18,7
Anhui 25.9 1.51 13.4 19.3 14.0 20,0

Fujian 9.5 0,33 8.7 9.4 9.2 9.4
Jiangxi 18.I 0,70 9.3 12.5 9,7 12.8

Shandong .. 49.3 7.84 30,I 44. I 33.0 45,8
South-Central Henan 41,9 1,26 24.2 32.6 26.5 32.0

Hubei 26.6 3,24 20,7 29.2 21.6 30.I
Hunan 27,7 1.74 17.2 26.4 17.6 27,2

Guangdong 18.I 6,16 19.8 22.2 23.0 28.7
Guangxi 13.5 0,27 8.I 9. I 8.6 9.4

Hainan , , (e) (e) (e) (e) (e) (e)
Southwest Sichuan 44.5 0,68 25,3 43.2 26.5 42.8

Guizhou 12.9 0,14 7.9 10.6 8.3 I 1.8
Yunnan 15,7 0.20 8.3 II .3 8.6 11,5

Xizang (e) (e) (e) (e) ...... {e) (e)
Northwest Shaanxi 17.8 0.63 I I. I 13,0 12.2 13.7

Gansu 10.9 2.14 12.0 13.6 13,8 14,I

Qinghai 2.8 0.23 2.6 2.7 3,6 3.6
Ningxia 5.7 0,08 3.6 3.8 4.2 4.5

Xinjiang 8.5 1.81 3,6 9.2 4,4 10,I
NatsonalTotal 739.I 72.34 436.5 630.4 464,7 662.9

_alance O_ 2.4 2.46 0.3 7.6 I. I 16,8

(a) Excludes enterprises below the village level. Chinese statistics for the industrial sector include the electric power subsector and
the coke, coal gas, and other coal products subsector.

(b) Includes fossil fuels used in electricity generation, coking, coal gas production, and production, of other coal products.
(c) Includes crude oil and petroleum products.
(d) Includes electricity from both hydro and thermal generation. Includes electric power subsector and coal products subsector con-

sumption of electricity.
(e) Not available.
(f) Because of differences in the coverage of statistics and conversions to standard coal, the sum of local statistics does not equal

the national total.

(g) Total energy consumption in Industry figures are as reported In the Energy Statistical Yearbook of China and the China Statistical
Yearbook, and include inputs to secondary conversions (e.g. electricity generation). The total end use can not be reliably calcu-
lated from these totals, nor from the fuel subtotals reported in the Energy Statistical Yearbook because of double counting due
to Inclusion of power generation in the coal subtotal as well as consumption of thermal electricity in the electricity consumption
subtotal, and the exclusion of natural gas consumption. 1989 figures are from 1991 China Statistical Yearbook.

Source: Energy Statistical Yearbook of China, 1989 (SSB, Beijing); China Statistical Yearbook, 1991 (SSB, Beijing).
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Table IV-11. Energy Used as Feedstocks, ]980-1988--Mtce

Other Other

Crude Heavy Natural Petroleum Coking Total
Year Coal Coke Oil Oil Gas Subtotal Products (a) Products (a) Feedstocks

II II llll I I

1980 17.76 6,49 0.88 1.33 4.62 31.08 16.00 Z26 49.34
1981 13,82 6,85 0,70 1.38 4.80 27.55 15.68 103 45.26
1982 12,46 6.76 0,72 1.50 4.52 25.96 16.33 2.09 44.38
1983 15.23 6.57 0.80 1.86 4.20 28.66 16.56 120 47.42
1984 16.17 6.22 0.56 3.64 5.45 32.04 18.06 2.38 52.48
1985 12.I0 5,47 0,94 1.60 7.20 27.31 17.20 2_42 46,93
1986 n.a. n.a_ n,a. n.a. n,a. n.a. 16,76 Z07 n._
1987 n.a. n.a. n.a. n.a. n.a. n_. 18.91 ZOI n.a.
1988 n.a. n.a. n.a. n.a. n.a. n.a. 21.05 Z21 n.a.

(a) Some of the crude oil and heavy oll feedstock is used in ethylene production.
(b) Note Inclusionof otherpetroleumand cokingproducts,which we hereassumeareused asfeedstocks.Conversionfactorsforthese

two are, respectively,1.43 tce/ton for petroleumproductsand 0.97 ice/ion for cokingproducts.
(c) Includesfeedstocksusedin ethyleneproduction(which aremainly gasoiland about onethird naphtha),naphtha usedin fertil-

izer production,and probably lubeoil basestock and othernon-energyuses.

Source:EnergyStatisticalYearbookof China, 1986, 1989 (SSB,Beijing); David Fridley,East-WestCenter.
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Table IV- 12. Thermal Electric Utility Fuel Use, 1980-1988--Mtce

Liquefied Other
Crude Fuel Diesel Petroleum Refinery Natural Coal Coking

Year Coal (a) Oil (b) Oil (b) Gasoline Oil (b) Gas Gas (c) Gas Gas Products Total
III II II III IIIII II III II

980 68,16 8,08 5,85 (e) 1.04 (e) (e) 0,32 0.09 (e) 93,54
981 68.15 7,61 5.08 (e) 1.73 (e) (e) 0,32 0,09 (e) 92.98
982 72.28 6.76 4.75 (e) 1,04 (e) (e) 0.28 0.09 (e) 95,20
983 77,05 5,57 5.14 (e) 0,78 (e) (e) 0,27 O.I0 (e) 98.9I
984 85,75 4.72 5.13 (e) 1.00 (e) (e) 0.27 O.I0 (e) 106.97
985 105.06 4,00 5.32 (e) 1.51 (e) (e) 0,36 0.09 (e) 126.34
986 115.10 3,52 5,38 <0.005 0.86 <0.005 0,05 0,63 0,15 <0,005 135.67
987 129.65 3,70 4.97 <0,005 1.35 0,01 0,07 1.01 O,12 <0.005 150,87
988 145,91 3,35 5.77 <0.005 2.86 0.01 O.15 0,76 0.09 0.06 168.95

Thermal Gross Rate of Net Thermal

Generation kgce per in.plant Generation Ratio of kgce per
(billion gross kWh electricity (billion Gross to net kWh

Year kWh) (d) consumption kWh) Net (d)
I IIII I I I llnl II

1980 242.4 0,386 7.65% 223,86 1.083 0.418
1981 243.8 0.381 7.76% 224.88 1.084 0.413
1982 253.3 0.376 7.71% 233.77 1.084 0.407
1983 265.0 0.373 7.78% 244.38 1.084 0.405
1984 290.2 0.369 7.70% 267,85 1.083 0.399
1985 318.3 0.397 7.78% 293.54 1,084 0.430
1986 355.I 0,382 7.83% 327.30 1.085 0.415
1987 397,I 0.380 7.88% 365.81 1,086 0.412
1988 435.9 0.388 7.94% 401.29 1.086 0.421

(a) Figuresareuncorrectedsumsofconsumptionof rawand washedcoal.Coaltsconvertedasutilitycoal(0.639tce/tonneutility
coal)In officialstatistics,1980-1984valuesforpowergenerationIncludecoalusedforheating.Thefiguresabovearecalculat-
edassumingthat the amountof coal usedforheatingIn 1980-1984wasproportional_othe averageratioofcoal usedforheat-
Ingto coal usedforpowergenerationIn 1985-1988(9.2%).

(b) In officialstatistics,1980-1984valuesforpowergenerationconsumptionofcertainliquid fossilfuelsIncludethatusedforheat-
ing.Thefiguresabovearecalculatedassumingthat theamountof fuel usedforheatingin 1980-1984wasproportionalto theaver-
ageratioof fuel usedforheatingto fuelusedforpowergenerationIn 1985-1988.Theaverageratiosare:crudeoi1:1.6%;fueloil:
24%;dieseloil: 1.9%.

(c) Refinerygas(llanchangganqi)isabyproductofoil refining.
(d) CalculatedfromdataIn this table;differsfromofficialdataon heatrates.
(e) Not available.

Source:Energy ' Yearbookof China,1989(SSB,Beijing).
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Figure IV- 10. Fuel Use in Electricity Generation, 1980-1988
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Table IV-13. Heat Rate of Thermal Plants, 1952, 1957, 1965-1989 (a)

Coal Coal

Consumption Consumption
Gross Net of Gross of Net

Generation Generation Generation Generation

Year Efficiency Efficiency (gce/kWh) (gce/kWh)
• I

1952 0.15 (13) 727 (b)
1957 0.17 (b) 604 (b)
1965 0.22 0.20 477 .518
1966 0.23 0.21 461 498
1967 0.23 0.21 463 502
1968 0.23 0.21 464 503
1969 0.23 0.21 464 503
1970 0.23 0.21 463 502
1971 0.23 0._21 465 505
1972 0.23 0.21 464 504
1973 0.23 0.21 457 496
1974 0.23 0.22 450 488
1975 0.23 0.22 450 489
1976 0.24 0.22 449 487
1977 0.24 0.22 446 484
1978 0.24 0.22 434 471
1979 0.25 0.23 422 457
1980 0.26 0.24 413 448

1981 0.26 0.24 407 442
1982 0.26 0.24 404 438
1983 0.26 0.24 400 434
1984 0.27 0.24 398 432
1985 0.27 0.24 398 43 I
1986 0.27 0.24 398 432
1987 0.27 0.24 398 432
1988 0.27 0.24 397 43 I
1989 0.27 0.24 397 432

(a) For power plants with ,6 MW of Installed capacity, which in the 1980s accounted for about 89% of installed capacity and 97%
of gross thermal electricity generation.

(b) Not available.

Source: Energy Statistical Yearbook of China, i989 (SSB, Beijing); ERI.

IV-50 China Energy Databook Chapter IV, Energy Consumption



Table IV-14. Power Sector Electricity Consumption, Selected Years, 1952-1989

Overall Hydro _ Thermal
Percent Consumption .......Pe'_ent Consumption Percent Consumption

of Gross (billion of Gross (billion of Gross (billion
Generation kWh) Generation kWh) Generation kWh)

Year (a) (b) (a) (b) (a) (b)
II Hl I I I I

1952 6,17% 0.45 0,22% 0.003 7.42% 0.45
1957 5.99% I. 16 O.14% 0.01 7.17% 1.04
1965 6.98% 4.72 0.2 I% 0.02 7,98% 4.56
1966 6.55% 5.40 O,18% 0.02 7.50% 5,24
1967 6.70% 5.19 O.18% 0.02 7.72% 4.96
1968 6.75% 4.83 0.22% 0.03 7.7I% 4.63
969 6.65% 6.25 0.21% 0.03 7.80% 6,08
970 6.54% 7.58 O.17% 0.03 7.78% 7.42
971 6.68% 9.25 O,17% 0.04 7,89% 8,94
972 6.68% I0.18 O.17% 0.05 7,88% 9.74
973 6,26% 10,44 O.15% 0,06 7.83% I0.0 I
974 6.19% 10.45 O.16% 0.07 7,87% 10.03
975 6.23% 12.20 O.15% 0.07 7.9 I% I 1.72
976 6.34% 12.88 O.17% 0.08 7.88% 12,4I
977 6,41% 14.32 O.19% 0.09 7.83% 13.77
978 6.61% 16.96 0,21% 0.09 7.7I% 16,35
979 6.54% 18.44 0.20% O.I0 7.63% 17.69
980 6.44% 19.36 O,19% O.I I 7,65% 18.54
981 6,40% 19.80 0.20% O.13 7.76% 18.92
982 6.32% 20.71 0 9,I% O,16 7,7I% 19.53
983 6.2I% 21.82 O.ZJ% 0,20 7.78% 20.62
984 6.28% 23,68 0.25% 0.22 7.70% 22.35
985 6,42% 26.37 0.28% 0,26 7.78% 24,76
986 6,54% 29.40 0.28% 0,26 7,83% 27.80
987 6.66% 33.12 0.31% 0.31 7.88% 31,29
988 6.69% 36.47 0.34% 0.37 7.94% 34.61
989 6.8I% 39.82 0.30% 0.36 8,12% 37.86

Figuresforyears before 1971 arefor plants with installed capacities aSO0kW, while those for 1971and lateryearsare forplants
with installed capacities _,6MW.
Power plant consumption Is calculated as the product of gross generation and rate of power plant electricity consumption. Data
for power plant consumption Is for plants 6 MW and over. Thermal power plants under 6 MW accounted for about 1096of
installed thermal capacity and less than 5%of gross thermal generation from the late 1970s through the 198Os (see Tables II-21
and II-23). In ! 983 hydropower plants with Installed capacities < 12MW accounted forabout 22%of installed hydro capacity and
8%of gross hych'ogeneration. Since the shares of electricity generated by thermal and hyciro plants were about 8O°,6and 2096respec-
tively through the 1980s, the losses accounted for her_ apply to more than 9096 of total generation. If loss rates at ali of the
smaller plants were assumed to be about 1096, then the overall rate of power plant consumption for power plant consumption
would increase by less than one percentage point.

Source: Energy Statistical Yearbook of China, 1989 (SSB, Beijing); Energy in China, 1990 (MOE, Beijing).
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Table IV- 15. Transportation Energy Consumption, 1980-1988, Mtce (a)

Year Coal (b) Gasoline (c) Diesel (d) Electricity Other Fuels (e) Total

1980 13.89 14.68 7.47 1.07 2.46 39.57
1981 14.93 13.82 7.15 I.18 2.59 39.67
1982 15.55 14.60 7.44 1.21 2.92 41.72
1983 15.70 16.I0 8.00 1.45 2.88 44.13
1984 16.33 17.63 8.54 1.67 3.30 47.47
1985 16.53 20.52 9.44 2-56 3.34 52.39
1986 16.45 22.I0 I 1.51 2.70 3.92 56.68
1987 16.05 23.89 12.71 3.I0 3.98 59.73
1988 16.17 26.33 13.35 3.62 4.17 63.64

(a) The figurespresentedheredifferfromofficialdata. Units in non.transporLationsectors,especiallyindustry,operatesignificantnum-
bers of motorvehicles, the fuel consumptionof which is reportedIn the officialdata forthose sectors, not as transportationfuel
use. Energyuse in post and communicationservicesis reported in the transportationcategoryand is not separated here.

(b) Coal includes rawcoal and small amounts of cokeand mlddlings.
(c) Gasoline includes national total use; non-transportationconsumption of gasoline isconsideredinsignificant,so ali gasolinecon-

sumption is treatedas transportation.
(d) Transportationsectorconsumption of dieseloil includes reportedtransportationuse plus 20°,6ofagriculturaluseand 1096of indus-

trialuse. Data In the StatisticalYearbookof China indicates that trucksand transportation tractorsaccounted for2096to 30%of

total agriculturalsector machine power in the 1980s. Forthe time period covered in this table we believe that taking 20% of
reportedagriculturaldieseluse as transportationsectoruse is a reasonableadjustment.Weestimatethat 10%of the national truck
fleet (with payload over 4 tons) isdiesel fueled, and that 90% of thediesel truck fleet is owned by industrialwork units. China
StatisticalYearbooksshowthat lessthan 10%of China'struckfleet isownedby transportationcompanies. Usingan averagediesel
use per vehicle-km of 35 liters/100vehicle.km (fromthe EnergyStatistical Yearbookof China; probably an average for 8-ton
trucks, the mostcommon size in China)and an estimatedaveragevehicletravelof 10,000km/year,we estimatethat 10%of ree-'ort-
ed industrial diesel use was fortransportationin 1988.Thispercentage wasapplied to 1980-1987data as weil.

(e) Otherfuels include kerosene,crude oil, fueloil, andnatural gas.

Source: EnergyStatisticalYearbookof China, 1989(SSB,Beijing);China StatisticalYearbook,1986-1989(SSB, Beijing).
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Figure IV-11. Transportation Sector Energy Consumption,
1980-1988
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Table IV-16. Transportation End Use Consumption Shares by Mode, 1985 (a)

Consumption Percenti

Coal Oil Electricity Total of Total
Sector (plt) (Plt) (billion kwh) (Mtce) Consumption

i ii _ I

Rail ofwhi_: - - 23.3 48%
Steam Locomotives (b) 26.0 18.6 38%
Diesel Locomotives - 2.I 3.0 6%
Electric Locomotives - - 4.2 1.7 4%

Road (c) - 12.0 - 17.5 36%
Water (d) - 4.3 6.2 13%
Air (e) - 0.7 - 1.0 2%
Pipe,,!ine(f) - 0.6 - 0.9 2%
Total - 19.6 - 48.9 I00%

(a) Figures in this table are slightly different than in Table IV-15, Transportation Energy Consumption, 1980-1988, because sources
are different. For passenger and freight transportation.

(b) Coal is converted as standard coal, although the real value is probably higher since high.quality lump coal is used by steam loco-
motives.

(c) Includes fuel consumption for national stock of trucks and passenger vehicles (estimated at 3.21 million in 1985 by the source
below). Figure is for total gasoline and diesel use; we use the conversion factor for diesel here.

(d) Includes diesel oii and residual oil; converted as diesel oil.
(e) Kerosene and gasoline.
(f) Assumed to be crude o11.

Source: Yang Hongntan, "Energy and Transport InChina", in Proceedings of the Chinese-American Symposium on Energy Markets
and the Future of Energy Demand, Nanling, June 1988 (LBL).
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Figure IV-12. Energy Use by Different Transport Modes, 1985
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Table IV-17. Agricultural Energy Consumption, 1980-1988, (Commercial Fuels Only)--Mtce (a)

Year Coal (b) Electicity Diesel (c) Other Fuels (d) Total
II I I

1980 I I. 17 10.91 8.75 O.18 31.0 I
1981 I 1.30 1.38 8.23 O.19 3 I. I0
1982 12.33 1.57 7.64 O.16 31.70
1983 13.18 1.57 7.77 0.06 32.58
1984 14.64 1.65 8.23 0.08 34.60
1985 15.97 2.82 7.35 O.I I 36.25
1986 16.88 3.01 7.84 0.06 37.79
1987 16.79 4.53 8.52 O.I I 39.95
1988 17.55 5.31 8.96 O.12 41.94

(a) Agricultural sector energy use statistics may include a small amount of "sideline" Industry consumption. Industrial sector con-
sumptlo_ figures, however, generally Include ali known rural industry consumption at the village level and above, so the correction
probably would be small.

(b) Coal includes raw coal plus small amounts of coke and mlddlings. Coal is used forprocesses such as curing tobacco and drying
other agricultural products.

(c) Diesel use is adjusted to exclude estimated transvortation uK (_e Table IV-I5, Transportation Energy Consumption, for details).
(d) Other fuels include crude oil, fuel oil, and kerosene.

Source: Energy Statistical Yearbook of China, 1989, SSB, Beijing.
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Figure IV- 13. Agricultural Energy Consumption, 1980-1988
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Table IV- 18. Residential Energy Consumption, 1980-1989, (Commercial Energy Only)

1. Physical Units

District Natural Town

Coal (a) Electricity (b) Heating (c) Kerosene LPG Gas Gas (d)

Year (Mtons) (TVVh) (TJ) (Mtons) (Mtons) (billion m3) (billion m$)
III II IIll I II I

1980 I 15.74 10.52 45.72 0.99 0.43 0.20 1.37
1981 120.89 I 1.80 47.42 .16 0.46 0.22 1.43
1982 124.57 12.05 48.34 .00 0.49 0.20 1.48
1983 130.64 13.73 49.43 .25 0.61 O.14 1.49
1984 139.83 15.91 52.43 .48 0.61 0.45 1.63
1985 156.24 22.25 56.51 .22 0.91 0.43 1.33
1986 158.22 24,79 65.96 ,34 I. 14 0.65 1.39
1987 164.86 28.65 78.16 .28 1.24 0.77 1.70
1988 175.25 34.33 77.29 .20 1.32 1.53 1.72
1989 170.43 39.52 83.67 .28 1.54 1.68 2.70

2. Mtce

District Natural Town

Year Coal (aL) Electricity (b) Heating (c) Kerosene LPG Gas Gas (d) Total
iii I ,

980 82.64 4.25 .56 1.45 0.74 0.27 0.84 91.75
981 86.32 4.76 .62 1.70 0.78 0.29 0.88 96.35
982 88.94 4.87 .65 1.48 0.84 0.27 0.91 98,95
983 93.28 5.55 .69 1.83 1.04 O.19 0.91 104.49
984 99.84 6,43 .79 2.18 1.04 0.60 1.00 112.88
985 111.78 8.99 .93 1.79 1.56 0.57 0.82 127.43
986 I 13.30 10.06 2_25 1.98 1.96 0.86 0.85 131.26
987 I 18.03 I 1.57 2.67 1.88 2.13 1.02 1.04 138.35
988 125.44 13.87 2_64 1.77 2_25 2.03 1.06 149.06
989 121.74 15.97 2.85 1.89 2.64 2.23 1.66 148.98

(a) Unad]usted total of raw, washed, and screened coal, and small amounts of coke and middlings. This includes only direct use of
coal In households and in small boilers. Coal used In large boilers (with capacities of several tens of tons of steam per hour) for
district heating systems, In cogeneration systems which supply residences, and In generation of residential electricity Is not
included In this category. The electricity and district heating categories are composed mainly of coal used to generate the elec-
tricity and steam consumed in residences.

(b) Assuming a conversion efficiency in thermal power plants of 0.404 kgce/kW'h. Figures for 1980-1984 include only electricity gen-
erated by plants with installed capacity of _.500 kW.

(c) Calculated as the amount of coal used in boilers, not heat delivered. This may result in double counting if heat is from cogener-
ation systems, but the correction Is probably small because cogeneration accounts for less than 7% of installed electricity gen-
eration capacity nationally (1988).

(d) Composed mainb, of coke-oven gas and other coal gas (0.614 tee/1000 m3). Also includes a very small amount of refinery gas ( 1.571
tce./tonne) for 1985-1988.

Source: Energy Statistical Yearbook of China, 1989 (SSB, Beijing); China Statistical Yearbook, 1991 (SSB, Beijing).
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Figure IV-14. Residential Energy Consumption
(Commercial Energy), 1980-1989
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Table IV-19. Residential Sector Commercial Energy Consumption
by Province and Energy Source, 1988

Total
Residential Resi6entlal Residential

Energy Coal Electricity
Planning Consumption Consumption Consumption
Region Province (Mtce) (Mtons) ('l'_Wh)

I I II II I

North Beijing 3.39 3.79 0.75
"l'ianjin 2.13 2.25 0.53
Hebei I 1.74 14.92 1.67
Shanxi 8.35 10.79 1,01

InnerMongolia 4.06 6.07 0.57
Northeast Liaoning 7.75 7.95 2.16

Jilin 5.82 6.50 I.18
Heilon_iang 10.20 10.64 2,54

East Shanghai 2.21 2.12 0.99
Jiangsu 5.51 6.17 1.60
Zhejiang 2.51 2.35 1.79
Anhui 3.22 3.63 I.15
Fujian 1.92 1.84 1.23
Jiangxi 2.40 3.36 0,73
Shandong 6.95 7.19 2.60

South-Central Henan 12.69 16.50 1,45
Hubei 3.77 4.36 I,15
Hunan 6.37 8.52 0,91
Guangdong 4.75 4.16 3.63
Guangxi 0.87 0.68 I,12
Hainan (a) (a) (a)

Southwest Sichuan 16.42 21.04 2.43
Guizhou 5.80 7.68 0,45
Yunnan 3.13 4.79 0.79
Xizang (a) (a) . (a)

Northwest Shaanxi 4.69 6.09 0.60
Gansu 3.05 3.65 0.73
Qinghai 1.07 1.40 0.09
Ningxia 0.84 1.08 0.16
Xinjiang 4.90 5.73 0.24

NaoonalTotal 155,3 175.25 34.3
Balance(b) 8.8 0.0 0.I

(a) Not available.
(b) Because of differences in thecoverage of statistics and conversions to ston.d_rdcoal, the sum of local statisticsdoes not equal

the national total.

Source: EnergyStatisticalYearbookof China, 1989(SSB, Beijing).
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Table IV-20. Per Capita Residential Sector Commercial Energy Consumption

by Province and Energy Source, 1988

Per Capita Per Capita Per Capita
Residential Residential Residential

19811 Energy Coal Electricity
Planning Population Consumption Consumption Consumption
Region Province (millions) (tce/year) (ton#year) ('000 kwh)

I

North Beijing 10,81 0.31 0.35 0.07
Tianjin 8.43 0.25 0.27 0.06
Hebei 57,95 0.20 0,26 0.03
Shanxi 27.55 0,30 0.39 0.04
InnerMongolia 20.94 0,19 0,29 0.03

Northeast Liaoning 38.20 0.20 0.21 0.06
Jilin 23.73 0,25 0.27 0.05
Heilon_iiang 34.66 0.29 0.31 0,07

East Shanghai 12.62 0,18 0.17 0.08
Jiangsu 64,38 0,09 0.I0 0.02
Zhejiang 41.70 0,06 0.06 0.04
Anhui 53,77 0,06 0,07 0.02
Fujian 28.45 0.07 0,06 0.04
Jiangxi 36.09 0,07 0,09 0.02
Shandong 80.61 0,09 0.09 0.03

Sou_Central Henan 80.94 0,16 0.20 0.02
Hubei 51.85 0.07 0,08 0.02
Hunan 58.90 0.I I 0.14 0.02
Guangdong 59.28 0.08 0,07 0.06
Guangxi 40.88 0,02 0.02 0.03
Hainan 6.28 (a) (a) (a)

Southwest Sichuan 105.76 0,16 0.20 0.02
Guizhou 31,27 0,19 0.25 0.0I
Yunnan 35.94 0,09 0.13 0.02
Xizan_ 2.12 (a) (a) (a)

Northwest Shaanxi 31.35 0,15 0.19 0.02
Gansu 21.36 0,14 0.17 0,03
Qinghai 4.34 0.25 0.32 0.02
Ningxia 4.41 0,19 0.25 0,04
Xiniiang 14.26 0,34 0,40 0,02

NationalAverage 1,096,14 0.14 0,16 0.03

(a) Not available.

Source:EnergyStatisticalYearbookof China, 1989 (SSB,Beijing).
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Table IV-21. Rural Energy: Available Energy Sources and Houshold Consumption,
1979 and 1987--Mtce

1979 !.987i

Available Household Available Household

Ener_/_ource EnerlN (anL)Consumption Balance Energy (a) Consumption BaJance
II _ II IIIII Iii II I II i

Crop Stalk 183.60 I 13.69 69.91 268.31 130.32 137.99
DungCake 129.43 6.32 123.I I 91.05 3.24 87.8I
Firewood 66.79 103.77 -36.98 76.93 132.63 -55.70
BiomassSubtotal 379.82 223.78 156.04 436.29 266.19 170.I0

Electricity 4.79 3.I0 1.69 12.12 4.98 7.14
Coal 71.70 32.58 39.12 211.49 59.58 151.9I
Oil Products Ib) i.51 (b_ (b) 1.89 (b)
CommercialSubtotal 76.49 37.19 40.81 223.61 66.45 159.05

TotalEnergyAvailable 456.31 260.97 195.34 659.90 332.64 327.26

(a) As estimated by the National RuralEnergyPlanningGroup. Availablecrop stalk (0.48 tce/tonne) Is an estimated fractionof
annual crop production,and available firewood(0.57 tce/tonne) is estimatedsustainable output. AvailableelectricityIs ali gen-
eration fromsmall hydrostations (ruralgrids),and availablecoal is the output of ruralmines.

(b Not av_qllable.

Source:National RuralEnergyPlanning, 1990 (ChinaStandardsPress, Beijing)[InChinese].
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Table IV-22. Urban Gas Use, 1981, 1985, 1988, 1989

Number Population Percentage
Total of Cities Using Gas of Urban

Number in Which Gas (Million Population
Year of Cities Available Persons) Using Gas

lm I II

1981 225 64 16.72 8.3%
1985 324 133 26.29 10.5%
1988 424 247 48.70 17.0%
1989 447 259 55.50 18.8%
Growth (81-89) 99% 305% 23296 127%

Table IV-23. Total Coal Briquette Sales,
1981, 1985 & 1988--Million Tonnes

1981 1985 1988
I I I III I II III I

BriquetteSales 20.00 27.59 33.04
of which:

HoneycombBriquettes(a) 20.75 27.20
Other 6.84 5.84

(a) Honeycombbriquettesbum moreefficientlythanolder,egg-shapedbriquettes.Theyare cylindrical,withseveralroundholes run-
ningtop to bottom, and are between 0.5 and 1.5kg

- Not available.

Source:EnergyStatisticalYearbookof China, 1986& 1989 (SSB, Beijing);ChinaUrbanYearbook,1990 (SSB, Beijing).

..-- i Ii J ii
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Table IVo24. Commercial Sector Energy Consumption, 1980-1988--Mtce (a)

Year Coal (b) Electricity Heat (c) Liquids (d) Gases (e) Total
II Ilia II II Illll II I I I

1980 1.09 3.46 0.66 4.13 0.30 19.64
1981 1.70 3.75 0.68 3.60 0.29 20.02
1982 2.61 4.12 0.69 3.46 O.16 21.04
1983 3.78 4.58 0.71 3.74 O.16 22.97
1984 5.65 5.22 0.75 3.29 O.18 25.09
1985 6.60 6.45 0.28 4.00 0.24 27.57
1986 i7.61 6.79 0.32 3.75 0.31 28.78
1987 8.36 8.01 0.44 3.90 0.40 3I. I I
1988 20.35 9.20 0.45 5.35 0.37 35.72

(a) This tablecoversenergyuse in both the "commerce"and "non-productive"sectors,as used bythe SSB.
(b) CoalIncludesrawcoal and smallamountsof cokeand middlings,
(c) This categoryincludes heat producedbycogenerationand dedicatedheat plantsand soldto the industrial,commercial,and res.

ldentlalsectors.
(d) Liquidsincludekerosene,diesel, and LPG
(e) Gases include naturalgas and coal gas (mainlycoke.oven gas).

Source:EnergyStatisticalYearbookof China(1989,SSB,Beijing,).
i ii |,-. . i i _ i li,li i,.i_
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Figure IV-15. Commercial Sector
Energy Consumption by Fuel, 1980-1988
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Tab]c IV-25. End-Use Energy Consumption by Source 1980-1988 (Commercial Energy Only)

1. Mtce

PHmary

Total Energy Energy Losses
End-Use Supply Balance as percent

Year Solids {a) Liquids (b) Gases (c) Electricity Heat (d) (e) (f) (Losses) of Supply
I i II iii illllll

1980 318.B 75.6 24.8 103.8 10.5 533.5 602.8 69.3 I 1.5%
1981 317.9 70.5 22.7 106.8 10.9 528.8 594.5 65.7 I I. I%
t982 336.3 70.6 22. I I 13.7 I I. I 553.9 620.7 66.8 10.8%
1983 360.6 73.6 23.0 121.8 I 1.4 590.4 660.4 70.0 10.6%
1984 391.2 77. I 23.8 131.2 12.I 635.3 709.0 73.7 10.4%
1985 421.7 82.4 28.3 143.4 13.0 688.8 766.8 78.0 10.2%
1986 439.9 90.9 31.6 156.8 14.I 733.3 808.5 75.3 9.3%
1987 468.5 97. I 30.8 173.4 15.8 785.7 866.3 80.6 9.3%
1988 497.5 103.I 33.2 190.8 16.I 840.7 930.0 89.3 9.6%

--.

2. Shares

Total Energy
End-Use

Year Solids (a) Liquids (b) Gases (c) Electricity Heat (d) (e)
I I i

1980 59.8% 14.2% 4.6% 19.5% 2.0% 100.0_

1981 60. I% 13.3% 4.3% 20.2% 2. 1% 100.0_
982 60.7% 12.8% 4.0_ 20.5% 2.0% 100.0%
983 6 I. I% 12.5% 3.9% 20.6% 1.9% 100.0%
984 61.6% 12.I% 3.7% 20.6% 1.9% 100.0%
98S 61.2% 12.0_ 4. 1% 20.8% 1.9% 100.096
986 60.0% 12.4% 4.3% 21.4% 1.9% 100.0_
987 59.6% 12.4% 3.9% 22. I% 2.00/6 100.0%
988 59.2% 12.3% 3.9% 22.7% 1.9% 100.0%

(a)SolidsIncluderawcoal,washedcoal,mlddllngs,and coke;

(b) LiquidsIncludecrudeoli,heavyoli,diesel,gasoline,kerosene,and LPG;
{c)Gasesincludenaturalgas,coalgas,"refinerydrygas"(abyproductofolirefining).Feedstockuseisnotseparated.
(d)ThiscategoryIncludesheatproducedbycogenerationand dedicatedheatplantsand soldtotheIndustrial,commercial,and res-

identialsectors.

(e)ThereIsa considerableamountof"otherpetroleumproducts"and "othercokingproducts"whichareexcludedfromtotalend use
(seeforInstancethecategoryof"otherpetroleumproducts"InTableIV-30,PetroleumProducts,1980-1988).

(f)The differencebetweenthiscolumnand totalend-useconsumptionrepresentsconversionand otherlosses.

Source:EnergyStatisticalYearbookofChina,1989(SSB,Beijing).
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Figure IV-16. End-Use Energy Consumption
by Energy Source, 1980-1988
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Table IV-26. Coal Consumption by End-Hse Sector, 1980-1989

1. Million Tonnes of Raw Coal (a)

Sector 1980 1981 1982 1983 !984 1985 1986 1987 1988 1989
| I II | |

Industry(b) 222,0 218,I 235,8 258,5 283.I 302.5 316.2 343.0 365.4 376,I
Agriculture 15.5 15.7 17.I 18.4 20.2 22.I 23.0 22,9 23,8 21,8
Transportation 19.3 20,9 21,7 21,9 . 22,8 23.I 23,0 22.4 22.6 22.8
Commercial 4,6 5,2 5.7 6.4 7,3 7.4 7.8 8,3 9,3 10.2
Other (c) 10.9 I I. I I 1.9 13,0 14.5 15.8 16,7 17.3 19.I 18.8
Residential I 15.7 120.9 124.6 130.6 " 139.8 I_6.2 158.2 164,9 175.3 170.4
Subtotal: 388.0 391.9 416.8 448,7 487.8 5_.7.0 544.9 578.7 615.4 620.2

Inputs to Conversions:

PowerGeneration 126.5 127.0 134,3 143.I 159.4 164.4 180.I 202.9 228.3 251,5
Heat(d) (e) (e) (e) (e) (e) 14,6 16.2 18.9 21.2 23.9
Coking 66.8 59.I 60,8 63.9 69.6 73.0 80.6 87.7 88.8 96,3
Coal Gas 1.3 1.4 1.4 1.5 1.6 1.9 2.4 2.2 2.8 3,7
CoalWashingLosses27.4 26.5 28.0 29,9 31.3 35.0 35,9 37.5 37.I 38.7
Subtotal: 222.I 213.9 224,4 238.4 261.9 289.0 315.3 349.3 378,2 414.0

Total 610.I 605.8 641.3 687,I 749.7 816,0 860.2 928,0 993.5 1,034,3

(a) Figuresare uncorrectedsums of consumption of raw and washed coal.
(b) Figuresinclude feedstocks. Industrycategory Includesindustryand construction, but excludes power generation, heating,cok-

ing and coal gas production,and differsfromofficialstatisticalcategories.
(c) This isreportedinofficialdata as "nonproductive"sectoruse ofcoal, e.g.,government,education,financialservices,etc. SeeAppendix

forsectordefinitions.
(d) Thiscategory includesheat producedby cogenerationand dedicatedheat plants and soldto the industrial,commercial,andres-

idential sectors.
(e) 1980-1984heating use of coal was included in electricitygenerationuse of coal.

Source:EnergyStatistical Yearbookof China, 1989(SSB,Beijing);China Statistical Yearbook,1991 (SSB,Beijing).
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Table IV-26. Coal Consumption by End-Use Sector, 1980-1989 (continued)

2. Mtce

Sector 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989
I I II II

Industry (b) 158,5 155.7 168.4 184,6 202.2 216.0 225.8 244.9 260,9 268.6
Agriculture I I. I I 1.2 12.2 13.I 14.4 15.8 16.4 16.3 17,0 15.6
Transportation 13,8 14.9 15.5 15,6 16,3 16.5 16.4 16,0 16.I 16.3
Commercial 3.3 3.7 4.0 4.5 5.2 5.3 5.6 5.9 6.7 7.3
C_er (c) 7.8 7.9 8.5 9.3 10.4 11,3 11,9 12,4 13,6 13.4
Residential 82.6 86.3 88.9 93,3 99,8 I I 1.6 I 13.0 117.7 125,I 121.7
Subtotal: 277, I 279,8 297.6 320.4 348.3 376.3 389. I 413.2 439.4 442.8

Inputs to Conversions:

Power Generation 90,3 90.7 95.9 102,2 I 13,8 I 17,4 128.6 144.9 163,0 179,6

Heat (d) (e) (e) (e) (e) (e) 10.4 I 1.6 13.5 15.I 17.0
Coking 47.7 42_2 43.4 45,6 49,7 52. I 57.5 62.6 63.4 68.8
Coal Gas 0.9 1.0 1.0 I.I 1.2 1.4 1.7 1,6 2.0 2.6

Coal Washing Losses 19.6 18.9 20.0 21.3 22.3 25,0 25.6 26.8 26,5 27.6
Subtotal: 158,5 152.8 160.2 170,2 187.0 206.3 225. I 249.4 270.0 295,6

Total 435.6 432.6 457.9 490.6 535.3 582.6 614,I 662.6 709.4 738.5

(a) Figures are uncorrected sums of consumption of raw and washed coal.
(b) Figures Include feedstocks. Industry category Includes industry and construction, but excludes power generation, heating, cok-

ing and coal gas production, and differs from official statistical categories.
(c) This is reported in officialdata as "nonproductive" sector use of coal, e.g., government, education, financial services, etc. See Appendix

for sector definitions.

(d) This category includes heat produced by cogeneration and dedicated heat plants and sold to the industrial, commercial, and res-
Idential sectors.

(e) 1980-1984 heating use of coal was included in elect_city generation use of coal.

Source: Energy Statistical Yearbook of China, 1989 (SSB, Bcl]lng); China Statistical Yearbook, 1991 (SSB, BclJing).
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Table IV-27. Coal Gas Consumption by End-Use Sector, 1980-1988

1. Billion Cubic Meters

End Use Sector 1980 1981 1982 1983 1984 1985 1986 1987 1988
ii

i

Industry 9.41 9.64 9.65 10,77 10.83 12.14 15,81 14.07 16.33
Commercial& Other (a) (a) (a) (a) (a) 0.29 0,40 0.42 0,48
Residential 1.37 1,43 1.48 1.49 1.63 1.33 1.39 1.70 1.72
Subtotal: 10.78 11.07 I 1.13 12.26 12.46 13.76 17.60 16.19 18,5J

Inputs to Conversions:

ThermalPowerGeneration 0,89 0,86 0,91 0.98 1,02 0.93 1,47 I, 17 0.86

HeatSupply (a) (a) (a) (a) (a) (a) 0.05 0.23 0.13
Subtotal: 0.89 0.86 0.91 0,98 1.02 0,93 1.52 1.40 0,9_

2. Mtce

End Use Sector 1980 1981 1982 1983 1984 198S 1986 1987 1988
i Iii

Industry 5,58 5,72 5.72 6,39 6.42 7.20 9.37 8.34 9.68
Commercial& Other (a) (a) (a) (a) (a) 0,17 0.24 0,25 0.28
Residential 0.81 0.85 0.88 0.88 0,97 0.79 0.82 1.01 1,02
Subtotal: 6,39 6.56 6,60 7,27 7.39 8.16 10,44 9.60 10,99

Inputsto Conversions"

ThermalPowerGeneration0.53 0.51 0.54 0,58 0.60 0,55 0.87 0,69 0.51
HeatSupply (a) (a) (a) (a) (a) (a) 0,03 0.14 0,07
Subtotal: 0.53 0,51 0.54 0.58 0.60 0.55 0.90 0.83 0,58

(a) Not available.

Source:EnergyStatisticalYearbookof China, 1989 (SSB,Beijing).
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Figure IV- 17. Coal Consumption by End-Use Sector, 1980-1989
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Figure IV- 18. Coal Consumption by End-Use Sector, 1980-1989:

Coal Inputs to Electricity Generation Attributed to Electricity End-Use Sectors*
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*Sharesof coal usedtn electricitygenerationhavebeenassignedaccordingto sectoralsharesof end-useelectricityconsumption(TableIV-34).
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Table IV-28. Total O11 Product Consumption

by End-Use Sector and Inputs to Conversions, 1980-1988 (a)

1. Million Tonnes

End Use Sector 1980 1981 1982 1983 1984 1985 1986 1987 1988
I I inlll I III II I I I I

Industry (b) 35.82 33.33 33,61 33.78 35,26 37.98 40.24 43,29 45.49
Agriculture 6.12 5.78 5,34 5.37 5,69 5,I I 5.41 5.91 6.22
Transportation 6.79 6.66 7.08 7.43 8.09 8.66 10.46 II .37 II .88
Commercal & Other (c) 2.97 2.60 2,45 2.63 2.32 2.81 2.62 2,72 3.65
Residential 1.42 1.61 1,49 1.85 2.09 2.14 2.51 2.55 2.58

of which:
urban residential .... 0,99 1.29 1.37 1.48
rural residential .... I. 17 1,24 1.21 I. 13

Subtotal: 53,12 49.97 49,98 51.06 53.45 56.71 61.25 65,84 69.82

Inputs to Conversions:

ThermalPowerGeneration20,65 20,12 18.73 18,06 17.60 14,25 13.59 13.75 15.13

Heat (d) (e) (e) (e) (e) (e) 2,30 2.63 2.62 3.12
Refinery Losses 0,71 0.62 0,57 0.88 0.60 0.68 0.79 0.89 I. 19
Gasification 0,37 0.37 0,38 0.38 0.40 0.35 0.38 0.37 038
Subtotal: 21.73 21.10 19,69 19.31 18.60 17,58 17.38 17,62 19.81

2. Mtce (e)

End Use Sector 1980 1981 1982 1983 1984 198S 1986 1987 1988
• I • I I ninn

Industry 52.17 48.50 48,92 49.21 51.35 55.52 58,90 63.33 66.5 I
Agriculture 8,93 8.43 7.80 7.84 8.31 7.45 7.90 8.63 9.08
Transportation 9.93 9.72 10.35 10,86 11.82 12,66 15.28 16,61 17.37
Commercal & Other (c) 4.36 3.81 3,59 3,86 3.40 4,14 3.86 3.99 5.37
Residential 2.19 2.48 2,31 2.87 3.22 3,37 3.97 4.05 4. i I

of which:
urban residential - 1.76 2.28 2.44 2.62
rural residential - 1,72 1.83 1.78 1.65

Subtotal: 77.58 72.95 72,98 74.63 78.10 83,15 89,91 96.62 102.43

Inputs to Conversions:

ThermalPower Generation30,12 29.35 27.34 26.38 25,73 20.83 19,85 20, I0 22.13

Heat (d) (e) (e) (e) (e) (e) 3.38 3,86 3,85 4,47
Refinery Losses 1,01 0.89 0,82 1.25 0.86 0.97 I. 13 1.27 1.70
Gasification 0.54 0.54 0.56 0.55 0.59 0.51 0.56 0.54 0.55
Subtotal: 31.68 30.77 28.72 28.19 27.18 25,69 25.38 25.76 28.85

(a) Sectoral use of diesel oll has been adjusted so the above figures differ from those reported officially. Transportation sector use of
diesel fuel has been estimated as reported transportation sector use plus 2096of reported agricultural use and 10%of reported
industrial use. Figures for agricultural and Industrial sector consumption have been adjusted accordingly. See also Table IV-15,
Transportation Energy Consumption.

(b) Includes construction sector, which is listed separately In official Chinese statistics.
(c) According to Sinopec, kerosene production is approximately 75%Jet fuel and 25% lamp kerosene. Given the small reported use

in the transportation sector (less than IO96 in 1980 to nearly 20% in 1988), most of the consumption in the "other" category
(2.169 Mt (3.188 Mice) In 1980, declining to 1.425 Mt (2.095 Mice) in 1988) is probably formilitary aircraft.

(d) This category Includes heat produced by cogeneration and dedicated heat plants and sold to the industrial, commercial, and res.
ldential sectors.

(e) Crude, fuel, and diesel oil used for heating Is included in the total for electricity generation for 1980-1984.
(f) Figures are sums of each petroleum product in the relevant category converted with the appropriate conversion factor.
- Not available

Source: Energy Statistical Yearbook of China, 1989 (SSB, 13eiJlnl0;Statistical Yearbook of China'a Industrial Economy, 1990
(China Statistics Press, Beijing).
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Table IV-29. Total Oil Product Consumption and Inputs to Conversions
by Petroleum Product, 1980-1988

I. End-Use Million Tonnes

Petroleum Product 1980 1981 1982 1983 1984 1985 1986 1987 1988
Ii

Crude Oil 5.00 4.60 4,29 3.80 3,84 3,50 4,07 4.02 4.53
Fuel Oil 16.18 14,62 14,52 14.63 14,85 15,39 16.72 18.09 18,52
Diesel Oil 15.91 15.24 15,15 15.92 16.83 18.27 20.57 22,21 23,79
Kerosene 3.66 3,47 3.41 3.68 3,84 3,85 3.86 3,82 3.58
LPG I. 19 1.08 1.20 1.45 1,47 1.55 2.00 2.07 2.29

Refinery Gas (a) - - Z I3 2.33 2.44 Z43
Other Oil Products (19) I I. 19 10.96 I 1.42 I 1.58 12,63 12,03 I 1,72 13.22 14.72
Total 53.12 49,97 49.98 51.06 53.45 56.72 61.27 65.87 69,85

2. End-Use (Mtce)

Petroleum Product 1980 1981 1982 1983 1984 1985 1986 1987 1988
IIIII I III I III

Crude Oil 7.14 6.57 6.13 5.43 5,49 5.01 5.83 5.74 6.48
Fuel Oil 23,78 21.49 21,34 21,51 21.82 22.62 24,58 26.60 27.22
Diesel Oil 23,23 22.25 22. II 23.25 24,57 26.68 30.03 32,43 34.73
Kerosene 5,38 5,10 5.02 5.41 5,65 5,65 5.67 5,61 5.27
LPG 2.04 1,86 2.06 2.48 2.51 2.65 3,43 3,55 3.92
Refinery Gas (a) - - - 3.35 3,65 3,83 3.81

Other Oil Products (b) 16,00 15,68 16.33 16.56 18.06 17.20 16,76 18.91 21.05
Total 77.58 72.95 72.98 74.63 78. I0 83.16 89.95 96.66 102.47

3. Inputs to Conversions (Million Tonnes)

Petroleum Product 1980 ! 981 1982 1983 1984 1985 1986 1987 1988
I III |1111 II I III

Crude Oil (c) 6.45 6.03 5.37 4.83 3,95 3.53 3.31 3,50 3.54
Fuel Oil 14.56 13,87 13,59 13.93 13.95 12.96 13,36 13,12 13.86
Diesel Oil 0.72 1.21 0.73 0.55 0.70 1.09 0.60 0,93 1.96
Kerosene 0 0 0 0 0 0 0 0 0
LPG 0 0 0 0 0 0 <0,01 0.01 0.02
Refinery Gas (a) .... 0.04 0,07 0.16

Other Oil Products(b_ .... 0.06 0.01 0.26
Total 21.73 2 I. I0 19.69 19.31 18.60 17.58 17.38 17.62 19.8I

4. Inputs to Conversions (Mtce)

Petroleum Product 1980 1981 1982 1983 1984 i 985 1986 1987 1988
II IIIII III I

Crude Oil (c) 9.22 8.62 7.68 6.91 5,65 5,05 4.73 5.00 5.07
Fuel Oil 21.40 20.39 19.98 20,48 20,50 19.05 19.64 19,28 20,38
Diesel Oil 1.06 1,76 1.06 0.80 1.02 1.59 0.88 1.35 2,86
Kerosene 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
LPG 0,00 0.00 0.00 0.00 0,00 0.00 0.00 0.01 0.03
Refinery Gas (a) .... 0.07 0,I I 0.25
Other Oil Products (b) ..... 0.06 0,01 0.26
Total 31.68 30.77 28.72 28.19 27,18 25.69 25.38 25.76 28.85

(a) Refinery gas (llanchang ganql) Isa byproduct of oll refining composed primarily of C 1and C2 fractions. Most Is consumed with.
In refineries as refinery fuel.

(b) Lubricants, asphalt, coke, paraffin '. _, solvents, aromatics, and petrochemical feedstocks account for ali but about 2 Mt of
products In this category. The balance may be Intermediate unfinished products.

(c) Includes refinery losses of crude oil.
(d) Primarily thermal power generation.
- Not available

Source: Energy Statistical Yearbook of China, 1989 (SSB, Bei}ing);Statistical Yearbook of Chlna'a Industrial Economy, 1990 (China
Statistics Press, Belling).
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Table IV-30. Crude Oil Consumption by End-Use Sector
and Inputs to Conversion, 1980-1988 (a)

1, Million Tonnes

End Use Sector 1980 1981 1982 1983 1984 1985 1986 1987 1988
i i II __ I -- ii

Industry 4.59 4.18 3.96 3.61 3.51 3,29 3.74 3,74 4.30
Agriculture 0,08 0.07 0.05 0,00 0.00 0.01 0.01 0.01 0.0 I
Transportation 0.27 0.29 0.27 0.19 0.32 0,20 0.32 0,23 0.22
Commercial & Other 0,06 0.06 0,01 0.01 0,00 0,01 0.00 0,04 0.00
Subtotal: 5.00 4.60 4,29 3.80 3.84 3.50 4.07 4.02 4.53

Inputs to Conversions:

Thermal Power Generation 5.74 5.41 4.80 3.96 3.35 2.80 2.46 2.59 2.34

Heat Supply (b) (b) (b) (b) (b) 0.61 0.65 0.24 0.13

Refiner./Losses 0.71 0.62 0.57 0,88 0.60 0,68 0.79 0.89 I. 19
Subtotal: 6.45 6.03 5.37 4.83 3.95 4,08 3.90 3.72 3.66

Total I 1.44 10.62 9.66 8.63 7.79 7,59 7.97 7,73 8.19

2. Mtce

End Use Sector 1980 ! 981 1982 1983 1984 1985 1986 1987 1988
I II -- I

Industry 6.56 5.98 5.66 5.16 5,02 4.70 5.35 5.35 6.15
Agriculture O.I I O.10 0,07 0.00 0.00 0.01 0.01 0.01 0.0 I
Transportation 0.39 0.41 0,39 0.26 0.46 0,29 0.46 0.33 0.3 I
Commercial & Other 0.09 0,08 0,01 0,01 0.00 0.01 0.00 0.05 0.00
Subtotal: 7.14 6.57 6.13 5.43 5.49 5,01 5.83 5,74 6.48

Inputs to Conversions:

Thermal Power Generation 8.21 7.73 6.87 5.66 4.79 4.00 3.51 3.70 3.35

Heat Supply (b) (b) (b) (b) (b) 0.88 0.94 0.35 O.18

Refinery Losses 1.01 0,89 0,82 1.25 0.86 0.97 I. 13 1.27 1,70
Subtotal: 9.22 8.62 7.68 6,91 5.65 5.84 5.58 5,32 5.23

Total 16.37 15.19 13,81 12.34 11.14 10.85 11,40 11,06 11,71

3. Refinery Losses

Category 1980 1981 1982 1983 1984 1985 1986 1987 1988
liEN I ,m II

Refinery Input 78.69 73.76 74,34 80.41 82.51 84.52 91.58 98.52 103.25
Percentageof Refinery Loss 0.90% 0.84% 0.77% 1.09% 0.73% 0,80% 0.86% 0.90% I. 15%
Refinery Losses 0.71 0.62 0.57 0,88 0.60 0.68 0,79 0,89 I. 19

(a) Figures are based on end-use data in comprehensive energy balance tables in the Energy Statistical Yearbook of China, 1989, and
differ from data in other official tables of petroleum use.

(b) Crude oll used for heating is included in the total for electricity generation for 1980-1984.

Source: Energy Statistical Yearbook of China, 1989 (SSB, Beijing); Statistical Yearbook of China'a Industrial Economy, 1990 (China
Statistics Press, Beijing).
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Table IV-31. Diesel O|1 Consumption
by End-Use Sector and Inputs to Conversion, 1980-1989 (a)

1. Million Tonnes

End Use Sector 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989(a)
II -- II|I IIII I I II I IIII __

Industry 4,15 4,05 4,29 4,41 4.74 5.91 6.53 6.65 6.35 6.37
Agriculture 5.99 5,64 5,23 5.32 5.64 5.03 5.37 5.84 6,14 6.61
Transportation 5,12 4.89 5,09 5,48 5.84 6.46 7,88 8.70 9.14 9.57
Commercal & Other 0.64 0.67 0,53 0.72 0.60 0.85 0,77 1,00 2. I0 2.57

Residential (b) (b) (b) (b) (b) 0,02 0.02 0.03 0,06 0.01

urban residential (b) (b) (b) (b) (b) <0.01 0.02 0.01 0.03 (b)

rural residential (b) (b) (b) .(b) (b) 0.01 (.b) 0.02 0.03 (b)
Subtotal: 15,91 15.24 15.15 15.92 16.83 18.27 20.57 22.21 23.79 25,13

Inputs to Conversions:

Thermal Power Generation 0.72 1.21 0.73 0,55 0,70 1.04 0.59 0.92 1.96 2.35

Heat Supply (c) (c) {c) .,(c) , (c) 0.05 0.01 <0.01 <0.01 (c)
Subtotal: 0,72 1,21 0,73 055 0.70 1.09 0.60 0.92 1,96 2,35

Total 16.63 16.45 15.87 16.47 17.53 19.36 2 I. 17 23.14 25.75 27,48

2. Mtce

End Use Sector 1980 1981 1982 1983 1984 198S 1986 1987 1988 1989(a)
II I II II II III III ml

Industry 6,07 5.91 6.26 6.43 6.92 8,63 9.53 9,71 9.27 9.3I
Agncutture 8.75 8.23 7,64 7.77 8.23 7.35 7.84 8.52 8,96 9.65
Transportation 7,48 7.14 7.44 8.00 8.53 9,43 I 1.50 12.70 13.34 13.97
Commercal & Other 0.94 0.97 0,78 1.05 0.88 1.24 I. 13 1,46 3.07 3.75

Residential (b) (b) (b) (b) (b) 0.03 0.03 0.04 0.09 0.02

urban residential (b) (b) (b) (b) (b) 0.01 0,03 0,01 0,04 (b)

rural residential (b) (b) _b) (b) . {b) 0.02 (b) 0.03 0,04 (b)
Subtotal: 23.23 22.25 22, I I 23,25 24.57 26.68 30.03 32.43 34.73 36,69

Inputs to Conversions:

Thermal Power Generation 1.06 1.76 1.06 0.80 1,02 1.51 0.86 1.35 2.86 3,43

Heat Supply ,. (c) (c) (c) ,(c) , (c) 0.07 0,02 0.01 <0.01 (9
Subtotal: 1,06 1.76 1.06 0.80 1,02 1.59 0,88 1.35 2.86 3.43

Total 24,28 24.01 23.17 24.05 25.59 28.27 30.90 33.78 37.59 40.12

(a) Sectoral use has been ad)usted and the above figures differ from those reported officially. Transportation sector use of diesel fuel
has been estimated as reported transportation sector use plus 20% of reported agricultural use and 10%of reported Industrial use.
Figures foragricultural and industrial sector consumption have been adjusted accordingly. Figures for 1980-1988 are based on
end-use data in comprehensive energy balance tables in the Energy Statistical Yearbook of China, 1989, and differ from data in
other official tables of petroleum use. 1990 figures are based on data In the 1991 China Statistical Yearbook, which is close to the
data used for 1980-1988.

(b) Not available.
(c) Diesel oll used for heating Is included In the totals for electricity generation for 1980-1984 and 1989.

Source: Energy Statistical Yearbook of China, 1989 (SSB, Beijing); China Statistical Yearbook, 1991 (SSB, Beijing).
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Table IV-32. Natural Gas Consumption by End-Use Sector, 1980-1989

1. Billion Cubic Meters

End Us_ Sector 1980 ! 981 1982 J983 1984 ! 98S 1986 1987 1988 1989
II

Industry (a) 13,16 11.44 10.99 11.27 11,41 12.08 12.46 12,15 12.08 12.82
of which:

Oil & NG Extraction (b) (b) (b) (b) (b) 3,42 3,35 3,91 4,00 3.85
Chemical Industry (b) (b) (b) (b) (b) 4.14 4.28 4.43 4.56 4.73
Other Ind Sectors (b) (b) (b) (b) (b) 4.52 4,83 3.81 3,52 4.24

Transportation 0,01 0.01 0.01 0.01 0,01 0.08 0,10 0,05 0, I I 0.07
Commercial & Other 0.05 0.06 0.03 0,03 0.05 0,05 0.05 0,13 0.06 O,10
Residential 0.20 0,22 0.20 O.14 0.45 0.43 0,65 0.77 1,53 1.68
Subtotal: 13,42 11.73 11.23 11.45 11.92 12.64 13.26 13.10 13.78 14.67

Inputs to Conversions:

Them_al Power Generation 0.24 0.24 0.21 0.20 0.20 0.27 0.47 0.76 0.57 0.36

Heat Supply (b) (b) (b) (b) (b) 0.02 0.03 0,03 0.01 (b)
Subtotal'. 0.24 0.24 0.21 0.20 0.20 0.29 0.50 O.79 0,58 0.36

Total 13.66 I 1.97 I 1.44 I 1.65 12,12 12.93 13.76 13.89 14,36 15.03

2. Mtce

End Use Sector 1980 1981 1982 1983 1984 1985 i 986 1987 1988 1989

Industry (a) 17.50 15.22 14.62 14.99 I5.18 16.07 16,57 16.16 16.07 17,05
of which:

Oil& biG Extraction (b) (b) (b) (b) (b) 4.55 4.46 5.20 5.32 5.12

Chemical Industry (b) (b) (b) (b) (b) 5.51 5,69 5,89 6,06 6.29
Other lhd Sectors (b) (b) (b) (b) (b) 6.01 6.42 5.07 4.68 5.64
T,-ansportation 0,01 0.01 0.01 0.01 0.01 O.I I O.13 0,07 0.15 0.09
Commercial & Other 0.07 0.08 0,04 0.04 0.07 0.07 0.07 0.17 0,08 0,13
Residential 0.27 0.29 0.27 O.19 0.60 0.57 0.86 1.02 2.03 2.23
Subtotal: 17.85 15,60 14.94 15.23 15,85 16,81 17,64 17.42 18,33 19.5I

Inputs to Conversions:

Thermal Power Generation 0.32 0.32 0.28 0.27 0,27 0.36 0,63 1.01 0.76 0.48

Heat Supply (b) (b) (b) (b) (b) 0.03 0.04 0.04 0.01 (b)
Subtotal: 0.32 0.32 0.28 0,27 0.27 0.39 0.67 1.05 0.77 0.48

Total 18.17 15.92 15.22 15.49 16.12 17.20 18.30 18.47 19.I0 19.99

(a) Industry category includes industry and construction, but excludes power generation and heating.
(b) Not available.

Source: Energy Statistical Yearbook of China, 1989 (SSB, Beijing); China Statistical Yearbook, 1991 (SSB, Beijing).
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Table IV-33. End-Use Electricity Consumption by Sector, 1980-1989

1. Billion kVv'h

Trans- Residential (c)
Year Industry (a) Agriculture portation (b) & Commercial 'Total (d)
imlll II III II I

1980 185.23 27.00 2.65 19.08 233.96
1981 188.42 28.16 2.91 21.09 240.58
1982 202. I0 28.64 2.99 22.69 256.42
1983 218.38 28.64 3.58 24.07 274.67
984 234.04 28.84 4.14 28.83 295.85
985 246.22 31.74 6.34 38.22 322.52
986 273.01 32.19 6.69 41.59 353.48
987 299.30 35.96 7.67 48.47 391.40
988 327.85 37.89 8.95 57. I I 431.80
989 345.23 41.05 9.87 64.44 460.59

2. Shares

Trans- Residential (c)
Year Industry (a) Agriculture portation (b) & Commercial Total (d)
NI II

1980 79% 12% I% 8% 100%
1981 78% 1296 196 996 100%
1982 79% I 1% 1% 9% 100%
1983 80% 10% I% 9% 100%
1984 79% 10% I% 10% 100%
1985 76% 10% 2% 12% 100%
1986 77% 9% 2% 12% 100%
1987 76% 9% 2% 12% 100%
1988 76% 9% 2% 13% 100%
1989 75% 9% 2% 14% 100%

(a)Includesconstructionsectorand excludespowersectorconsumption,whichIscomposedofIn-plantconsumptionandotherpower
sectoruse(seeTableIV-14,PowerSectorElectricityConsu:nptlon).

(b)DoesnotincludethatusedfortransportationbyunitsInothersectors.
(c)Includeselectricityconsumptionfor"nonproductive"sectors.NotechangeIndefinitionofresidentiale[ectflcltyconsumptionin

1985.

(d)TotalsaresllghtlydifferentthanInTableII-17,ElectricityGenerationand Consumptiondue todifferentmethodsofcalculation.
Whereasthetotalsinthistablearederivedby subtractingpowersectoruseand transmissionand distributionlossesfromgross
generation,thetotalsinTableII-17arethesum ofreportedsectoralend useminuspowersectorconsumption.

Source:EnergyStatisticalYearbookofChina,1989(SSB,Beijing);EnergyInChina,1990(MOE, Beijing);ChinaStatisticalYearbook,
1991(SSB,Beijing).
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Figure IV- 19. Electricity Consumption by Sector, 1980- ! 989
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Table IV-34. Electricity Consumption by Sector,
Various Years 1949-1972, and 1976-1989 (a)

1. Shares

Industry: Trans- Total
Year Heavy Light Subtotal por'ation (b) Rural (c) Urban (d) Consumption

, iml i i

949 34% 35% 69% 0,6% 0.6% 30% 100%
952 43% 37% 80% 0.9% 0.7% 18% 100%
957 59% 24% 83% 0.4% 0.7% 16% 100%
962 70% 5% 85% 0.6% 4% I I% 100%
966 69% 5% 84% 0.6% 8% 8% 100%
972 70% 3% 82% 0.6% I% 7% 100%
976 65% 4% 78% I% 4% 7% 100%
977 65% 4% 79% I% 4% 7% 100%
978 66% 3% 79% I% 4% 6% 100%
979 66% 13% 79% I% 4% 7% 100%
980 65% 13% 78% I% 5% 7% 100%
981 63% 14% 76% I% 6% 7% 100%
982 62% 14% 76% I% 6% 8% 100%

1983 61% 15% 76% 1% 6% 8% 100%
1984 6 I% 15% 75% I% 6% 8% 100%
1985 59% 15% 74% I% 7% 9% 100%
1986 58% 15% 73% 1% 16% 10% 100%
1987 58% 15% 73% I% 16% 1096 100%
1988 57% 15% 72% 2% 16% 10% 100%
1989 54% 17% 7 I% 2% 17% 10% 100%

2. Tl'Vh

Industry: Trans- Total

Year Heavy Light Subtotal portation (b) Rural (c) Urban (d) Consumption
i l II I I

1949 1.2 1.2 2.4 0.0 0.0 1.0 3.5
1952 2,7 2,3 5,0 O.I 0,0 I. I 6.2
1957 9.6 4.0 13.6 O.I O.I 2.6 16.4
t962 26.5 5.5 32,0 0.2 1.5 4.0 37.8
1966 48,4 10.5 58.9 0.4 5,5 5.3 70
1972 86, I 15.6 101.7 0,7 13,0 8.2 123.6
1976 106.4 22.6 129.0 1.8 23,2 10.7 164.7
1977 12 I. I 25.2 146.2 2.2 25.5 12.3 186.3
1978 141.6 28.2 169.8 2.4 29,4 13,5 214.9
1979 153,9 30.6 184,5 1.4 32.5 15.2 233.6
1980 162.3 33.7 196,0 1,5 37.5 16.6 251.6
1981 162.I 35.2 197.4 2. I 41,4 18.I 259
1982 170.7 38.5 209.2 1,9 44,0 20.9 275.3
1983 180.9 44.0 224,9 2. I 47,5 22,6 297.I
1984 193.4 47.0 240.3 2.6 50,8 25,9 319.6
1985 204.9 52.3 257,2 3. I 57.5 30,7 348.5
1986 219. I 57.7 276,8 4.6 62,3 36.I 379.7
1987 245.2 61.8 307.0 5. I 69,5 41.9 423,5
1988 264.3 66.9 331,2 q.8 75,7 45,7 461.3
1989 266.9 84.7 351.6 9.4 82.7 51.5 495.2

(a) Data are slightly different than those In Table IV-34, End-Use Electricity Consumption by Sector, because of different sources. The
ma)or difference Is that these figures Include consumption by electric power plants In the heavy industry category, while those
tn the other table do not. Consumption by the commercial sector Is probably contained mainly in the "urban" category, with a
small amount in the "rural" category.

(b) 1988 and 1989 figures Include consumption by the post and telecommunications sector.
(c) Includes rural household electricity consumption.
(d) Besides urban and municipal consumption, this category probably includes most of commercial sector consumption.

Source: Energy In China, 1990 (MOE, Beijing); Electric Power Industry in China, 1985-1990 (Information Re.search Institute of Water
Resources and Electric Power, MOE and MWR, Beijing); China Statistical Yearbook, 1991 (SSB, Bcl}lng).
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Equipment and Activities
I I II I III 111 I llII I

INDUSTRIAL EQUIPMENT
AND PRODUCTS TRANSPORTATION

ecause the industrial sectorconsumes two- Rail has been the most Important means of pas-

thirds of ali commercial energy, industrial senger and freight transportation for most of the
machinery is probablythe categoryof most periodsince 1949(TablesV-1and V-2).z In the late
it,retest in this chapter. Unfortunately, the 1980s,however,waterborneshipping,mainlycoastal

sourcesof data on stocks of industrialequipmentusu- shipping, surpassed railroadas the primary mode of
ally have serious deficiencies, e.g. incomplete cov- freighttransportation,and in 1990passengermileage
erage,omission of averages orranges forequipment on highways exceeded that on railroadsforthe first
capacity, and undefined physical energyintensities, time. Although riverand ocean transportation of

The output of major industrialproductsshowed freighthas grown,passenger travelby waterdropped
largeincreases in the 1980s (TableV-11), suggest- from20 billion passenger-km(bp-km) in 1987 and
ing that Improvementsin industrialenergyefflcien- 1988 to 16hp-km 1990. Airtravelhas surged,from
cy could provide substantial benefits. Energycon- less than 4 hp-km in 1980 to 23 bp-km forair trav-
sumption per unit of output of industrial products is el in 1990.
generallyhigherthan fordevelopedcountriesbecause The number of motor vehicles has climbed
funds arenot available forinvestmentin newerpro- tremendouslyoverthe past two decades,with growth
cesses and equipment. Official statistics forphysi- In the stock of motorcycles and passenger vehicles
cal energyintensities oi some majorproducts at key especiallypronounced since the early 1980s (Table
plants show improvementoverthe past two decades V-3). In 1990 motorcycles were the most numer-
(TableV-12). There is anecdotal evidence, howev- ous vehicles after tractors(4.2 million and 4.6 mil-
er,that many small urban and ruralenterprisesuse lion units respectively). Many of the tractors are
old and inefficient equipment discarded by larger used primarily for transportation. The stock of
enterprises. Betterfigureson energyintensities and trucks,3.7 millionin 1990, ts dominatedby gasoline-
equipment stocks are needed to develop strategies fueledvehicleswith payloads of about 5 tons. There
for investments in energy efficiency, were 1.6 millionpassenger vehicles, in 1990,about

The industrial sector share of electrical equip- four-fifths of which were small vehicles (mainly
ment capacity is smaller than its share of electricl- sedans) and the remainder buses,z
ty consumption (61% and 76% respectivelyin 1988; For reasons of economics, energy conserva-
TableV-9and IV-34),indicating that industrialsec- tion, and reducingurban airpollution, the stock of
torequipment is more intensively utilized than that railway locomotives has shifted away from coal-
in other sectors, especially agriculture. Not sur- burning steam engines (which are no longermanu-
prisingly,heavyindustryaccountsformostofthe capac- factured)to diesel and electriclocomotives(TableV-
ity,with electricaldemand dominated by the chem- 4). Of the nearly14,000 locomotivestn use In 1990,
ical,metals, minerals,machinery,and coal Industries steam, diesel, and electric locomotives accounted
(Table %10). for47%,42%,and 11%respectively. Since the early

1980s, therehas been heavy investment in electri-
ficationof railways,especiallyon coal transportation
routes.
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HOUSEHOLD APPLIANCES

Consumer appliances are available on a scale
undreamed of 15 years ago. The numbers of elec-
tric fans, television sets, washing machines, and
refrigerators ali increased by more than an order of
magnitude between 1978 and 1990 (Table V-5), and
the total capacity of household appliances as a per-
centage of ali electrical equipment has been increas-
ing (Table %9). Most urban households now have
at least one fan and television set, and in 1990 78%
and 4296 owned washing machines and refrigera-
tors respectively(TableV-6). The figuresfor rural house-
holds are much lower, owing to lower incomes and

insufficient electricity supply (Table %7).

AGRICULTURAL MACHINERY

The largest category of agricultural machinery, in
terms of power, is tractors, followed by motors for irri-
gation and drainage, and trucks (Table %8). The
stock of small tractors increased most rapidly in
the 1980s, and the growth in the stock of trucks
nearly matched that. Slightly more than half of irri-
gation motors are powered by electricity, and the
rest are diesel-fueled. Growth in rural fuel con-

sumption (Table IV-21) has not matched increases
in agricultural equipment, suggesting that fuel short-
ages are worsening.

NOTES

1 Thecomparisonsherearemadeon thebasisof tonne-kmand
passengerkm, not simpletonnageor numberof passengers.

2 Published data on fuel consumption by vehicle type gener-
ally covers samples unrepresentative of the total vehicle
stock; therefore we do not present them here.
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Table V-1. Freight Movements by Mode, 1949-1990--Billion Tonne-km

Railroad

Year Central Local Total RR Highway Ca) River Ocean Pipeline Air Total
I iii ii I II IKI I I i III

1949 18.40 - 18.40 0.81 6.31 - - 0.02 25.55
1950 39.41 - 39.41 0.94 5.13 - <0.005 45.48
1951 51.56 - 51.56 I. 15 8.65 1.70 - <0.005 63.06
1952 60.16 - 60.16 1.45 I 1.78 2,80 - <0.005 76.19
1953 78.14 - 78.14 2.33 14.46 4.I0 - <0.005 99.03
1954 93.24 . 93.24 2.91 20.47 3.70 - 0.01 120.33
1955 98.15 - 98.15 3.41 23.40 7.00 - 0.01 131.97
1956 120.35 - 120.35 4.44 27.69 6.60 - o.r'l 159.09
1957 134.59 - 134.59 4.80 33.86 7.70 - O.13J 18096
1958 185.53 - 185.53 7.75 44.22 7.50 - 0.01 245.01
1959 247.63 . 247.63 10.67 59.30 9.60 - 0.02 327.22
1960 276.69 . 276.69 13.25 64.98 11.80 - 0.03 366.7/5
1961 200.77 200.77 7.61 42.58 11.70 - 0.02 262.68
1962 171.91 0.20 172.11 (..21 33.96 11.30 0.00 0.02 223.60
1963 181.46 0.14 181.60 6.43 33.70 13.10 0.00 0.02 234.85
1964 212.45., 0.15 212.60 7.42 36.93 18.I0 0.00 0.02 275.07
1965 269.65 0.23 269.88 9.51 43.32 23.70 0.00 0.03 346.44
1966 301.63' 0.27 301.89 I 1.64 48.60 28.00 0.00 0.03 390.16
1967 226.58 0,30 226.88 I0.15 41.57 26.40 0.00 0.04 305.04
1968 223.53 0.35 223.88 8.44 43.07 35.50 0.00 0.03 310.92
1969 277.93 0.40 278.33 I 1.03 49.53 36.50 0.00 0.03 375.42
1970 349.14 0.46 349.60 13.81 51.23 41.90 0.00 0.04 456.58
1971 375.95 0.64 376.59 15.38 56.87 70.70 0.90 0.03 520.47
1972 390.51 0.81 391.32 16.43 60.88 90. I0 5.70 0.03 564.46
1973 407.48 0.74 408.22 17,57 67.22 127.70 8.70 0.03 629.44
1974 380.58 0.71 381.29 17.48 69.18 147.10 16.30 0.04 631.39
1975 424.62 0.95 425.57 20.27 81.77 175.70 26.20 0.06 729.57
1976 386.07 0.88 386.95 20.96 85.52 161.20 35.70 0.07 690.40
1977 455.73 I. 15 456.88 25.13 102.07 174.I0 38,70 0.08 796.96

1978 533.35 I. 17 534.52 27.41 129.22 248.70 43.00 O.I0 982.95
1979 558.80 1.00 559.80 74.50 139.32 317. I0 47.60 O.12 I, 138.44
1980 570.75 0.96 571.70 76.40 152.08 353.20 49. I0 O.14 1,202.62
1981 570.13 1.07 571.20 78.00 150.69 364,30 49.90 O.17 1,214.26
1982 610.92 1.08 612.00 94.90 170.81 376.90 50.10 0.20 1,304.91
1983 663.39 1.21 664.60 108.40 181.06 397.70 52.40 0.23 1,404.39
1984 723.51 1.29 724.80 153.60 196.I0 437.40 57.20 0.31 1,569.4I
1985 811.19 1.41 812.60 169.30 237.10 532.90 60.30 0.42 1,812.62
1986 875.03 1.47 876.50 211.80 270.00 594.80 61,20 0.48 2,014.78
1987 945.62 1.58 947.20 266.00 288.90 657.60 62.50 0.65 2,222.85
1988 986.06 I. 74 987.80 322.00 310.40 696.60 65,00 0.73 2,382.53
1989 1,037.30 2.12 1,039.42 337.47 349.76 768.90 62,90 0.69 2,559.14

1990 1,060.12 2.12 1,062.24 335.81 (b) I, 159.19(c) 62,70 0.82 2,620.76

(a)Dataon highwaytransportfor1949-1978Includefreightcarriedby transportationwork unitsonly.Subsequentdataalso
include freight carried by vehicles belonging to other types of work units, e.g., Industrial and agricultural. Data for 1984 and
later years further include freight carried by private motor vehicles.

(b) River shipping is contained in 1990 figure for ocean shipping.
(c) Sum of ocean and river shipping.
- Not available.

Source: Statistical Yearbook of China, 1990 & 1991 (SSB, Beijing).

. ,, ,ml a,mmnma
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Table V-1. Freight Movements by Mode, 1949-1990--Billion Tonne-km (continued)
!_!!!i:i:i:_:_:i:!:_:i:i:!:i:_:!:_:_:!:!:i:i:i:!:i:i:i:i:i:_:i:!:!:i:!:!:!:_:i:i:i:!:i:i8_:!:_:_:!:!:i:!:_:i:i:!8_:!:_:!:!:!:i:!:i:_:i:!:_:!:!:_:i:_:!:!:!:!:_:i:i:!:!:!8_:!:i:_8i:!:i:i:i:i:i:!:_:i:i:i:i:_:_:!:_:_:_:!:i:i:_!:._
:+

ill,.:Average Ratesof Growth (tonne-km): iilil
i:.i:.i Rail _ii!':

i)i;_:: 1949-1971 14.3% ii_i_i 1971- 1980 4.7%
i::_: 1981-1990 7.I% ::_::_i

:: !:ii!i;;;; Highway _;;;;

iliii 1949-1971 12.9% ::ii_::
i!ili 1979-1983 9.8% iilii

i 1984-1990 13.9% iiiii
i:i:iRiver _

!:!:! ii!i!
!i!!; 1949-1971 10£)% _:_::_

1971-1980 I 1.5% iii_i
_;_ 1981-1989 I!. I% iili!i
iiil, Ocean ,_,_,iiiiii_i!:

!ii i_ii!

1971- 1980 19.6%
1981-1989 9.8% !_iilil

!i!i_ Pipeline !_!_
1971- 1975 132.3% ::::::!::

::_:_ 1976-1980 8.3% _,_:_
ii:i! 198I-1990 2.6% ii!i;

i_i_ 1949-1971 3.0% _i_i_
1971-1980 18.7% _:_ii_iiiil

ii::i 1981- 1990 19.I% :_
?:ili

i!i! Total ii_i:
i:_:: 1949-1971 14.0% :,_i_::iii: !:i!_
!:!:

i!i 1971-1980 9.8% iii:_!_;
i:!i 1981-1990 8.9% :!;::i::_i
::::::::::::_:::::::;:::;:;:::::::::::.:::::::::::::::::::::::::::::::::::::::::::::::::::::::_:::.:::::_:::::::::::::;:::;::::::::::::::::::::::::::::::::::::::::::::::;:;:::,::::::::::::::::::::::: :::::::::::,:::::::::::::::i:i:

Figure V- 1. Freight Movements by Mode, 1949-1990

Air

2000 !-I Ocean"

,_ r'm Road

| ,ooo l

0
1949 1959 1969 1979 1989

*1990 figures for river and ocean freight are calculated from total water freight at their 1989 ratio.
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Table V-2. Passenger Travel by Mode, 1949-1990--Billion Passenger-km

Railroad

Year Centro/ Local Total RR Highway Water Air Total
•SL lE lE IIII .-

949 13.00 - 13.00 0.80 1,52 O,19 15.50
950 21.24 21,24 1,28 1,47 0,01 24.00
951 23.05 23,05 1.72 2.17 0.02 26.96
952 20.06 - 20.06 2,26 2.45 0,02 24.79
953 28,17 - 28.17 3.38 3.41 0.03 34,99
954 29.47 - 29,47 4.13 3.44 0,05 37,09
955 26.74 - 26,74 5,03 3.52 0.06 35,35
956 34.38 - 34.38 7,82 4,23 O.I0 46.53
957 36.13 - 36,13 8.81 4.64 0.08 49.66
958 40.92 - 40,92 11.61 4,58 O. 2 57,23
959 51.72 - 51,72 13.97 5.34 O. 4 7 I. 17

1960 67,40 - 67.40 14.60 6.19 O. 6 88.35
1961 89.56 - 89.56 12,88 7.95 O. 4 110,53
1962 85.73 O,17 85,90 14.I5 8.39 O. 2 108.56
1963 53.12 0.09 53,21 13.43 5.88 O. 4 72.66
1964 48.52 0,09 48,62 14.63 5.13 0.20 68.58
1965 47,78 O.12 47,90 16.82 4.47 0,25 69,44
1966 50,36 O.13 50.49 20.75 6.43 0.22 77,89
1967 59.38 O.15 59,54 20.00 6,60 0.24 86.38
1968 67,88 O.17 68,06 18.58 6.78 0.21 93.63
1969 77.01 0.20 77.21 22.22 7.47 O.17 107.07
1970 "'1.59 0,23 71,82 24.01 7. I0 O.18 103.I I
1971 "16.01 0.24 76,25 26.81 7.34 0.30 10.70
1972 84.90 0.29 85.19 30.25 7,71 0.42 23.57
1973 89.99 0.27 90,26 33,33 8.36 0.57 32.52

1974 92,28 0.27 92.55 35.49 8,69 0.93 37.66
1975 95.26 O.15 95.41 37.45 9.06 1.54 43,46
1976 95,47 0.24 95,71 40.25 9.43 1,57 46.96
1977 102,02 0.26 102.27 44,81 9.75 1.83 58.67
1978 109,08 0,24 109.32 52. I0 10.06 2.79 74,27
1979 121.37 0,24 121.62 60,33 I 1.40 3.50 96,85
1980 138,04 0.26 138.30 72.95 12,91 3.96 228,I I
1981 146.99 0.28 147.26 83.90 13.78 5.02 249.96
1982 157.20 0.28 157.48 96.39 14.45 5.95 274,28
983 177.34 0.31 177,65 110.56 15.39 5.90 309.50
984 204.32 0.32 204,64 133.69 15.39 8,35 362,07
985 241.25 0.36 241,61 172.49 17.87 I 1,70 443.66
986 258,31 0,36 258,67 198.17 18,21 14,60 489,65

987 284.00 0.31 284.31 219,04 19.59 18,20 54 I. 14
988 325.73 0,30 326,03 252.82 20.39 21.70 620.94
989 303.44 0.30 303,74 266,21 18.83 18.68 607.46
990 261.01 0.25 261.26 262.03 16.49 23.05 562,83

Source: Statistical Yearbook of China, 1989 -1991 (SSB, Beijing).
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Table Vo2. Passenger Travel by Mode, 1949-1990--Billion Passenger-km (continued)

(passenger-km)
ii!!i
::::;:::!Rail iiii
}}i}i 1949-1971 8,4%
iili! 1971-1980 6.8%!',i_i
ili:: 198I-1990 6.6% i_:

ii iii_'_ghway i
_ 1949-1971 17,3% ii!!
_::_:; 1979-1983 I 1.8% iiii
i_::_! 1984-1990 13,5%

iiill Water
ii!! 1949-1971 7.4% _
ili:_: 1971- 1980 6.5% i::_ii!

1981-1989 2.0% _f!_:
ii Air

1949-1971 2,196
i}il 1971-1980 33,4%

1981-1990 18.5% i::_:_;

! Tom
{iii 1949-1971 9.3% iiil
iii 1971-1980 8,4%
!?: !iiii: 1981-1990 9.4%
!ii:_:K:_:!_:i:_:i:_:i:i:i?1:!31:!E?!?i:i:i:_:_:!:!:!:!:i:i:i:i:i:i:;:i:_:i:!:!_i:Z:i:i:!:i:i:_:_:i:E:!:i:_:i:_:_:i:!:i:i:i:!!!:_:!:;:_:!:!:!:!:i:!:ii_i

Figure V-2. Passenger Travel by Mode, 1949-1989
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Table V-3. Stock of Civil Motor Vehicles in China, 1970-1990--Thousands

Trucks Pusenger Vehiclem

= Large Small " Trucks 'Small Pauenfer Specialty
Year Trucks (at) Trucks (b) Subtotal Buses(c) Vehicles (d) Subtotal Vehicles (e)

II• I u

1970 305.2 15.2 320.4 3I. I 44.2 75.3 -
1971 356.3 20.I 376.4 35.7 48.I 83.8 -
1972 418.0 19.4 437.4 40.9 59.3 100.2 -
1973 483.9 20.8 504.7 47.9 71.6 119.5 -
974 561.7 24.4 586.I 52.5 90.3 142.8 -
975 6515 27.8 680.3 60.3 I 12.8 173.I -
976 754.2 31.2 785.4 68.9 134.2 203.I -
977 854.2 29.4 883.6 77.3 149.I 226.4 -
978 966.8 34.9 1,001.7 87.9 17I. I 259.0
979 I,107.2 36.5 I,143.7 99.6 197.2 296.8
980 1,257.6 41.4 1,299.0 113.0 237.8 350.8
981 1,374.I 66.8 1,440.9 130.4 275.3 405.7
982 1,480.6 86.9 1,567.5 145.6 296.2 441.8
983 1,576.7 117.7 1,694.4 161.3 316.5 477.8
984 1,695.6 188.I 1,883.7 182.3 380.5 5618
985 - 2,232.0 - - 794.5
1986 - - 2,465.7 - - 966.I
1987 2,191.9 620.3 2,81ZI 273.6 841.0 I, I 14.6 154.0
1988 2,370.I 718.8 3,178.5 299.4 1,004.4 !,303.8 161.6
1989 - - 3,463.7 311.9 I,152.4 1,464.3 185.2
1990 - - 3,684.8 333.0 1,288.9 1,621.9 206.9

Motorcycles Wheeled Tractors

Two- Three- Motorcycle Four- Trector Other
Year Wheeled Wheeled Subtotal Wheeled Walking Subtotal Vehicles

I I

970 - - -
971 - - -
972 - -
973
974
975
976
977 - - -
978 - - 126.0 - - -
979 ....
980 - - 244.7 - - -
981 ....
982 .....
983 .....
984 .....
985 - - 946.0 - - 1,783.5 -

1986 - - 1,483.2 - 2,288.2 -
1987 1,358.5 I,119.2 2'477.6 1,429.2 2,3',8.2 3,747.4 304.6
1988 2,136.0 887.9 3,023.9 1,403.4 2'512.7 3,916.I 318.2
1989 2,670.0 923.3 3,593.3 1,580.9 2,523.2 4,104.I 374.7
1990 3,105.8 I,107.0 4,212.8 1,977.7 2,648.I 4,625.8 410.5

(a) Largetruckshavean averagepayloadof about5 tonnes.
(b) Smalltruckshavean averagepayloadofabout1.7tonnes.
(c) Buseshaveanaverageof 40seats.
(d) Smallpassengervehicleshavean averageof 8seats.
(e) Includesthecategoriesof "specializedmotorvehicles"and"specialpurposemotorvehicles".

Notavailable.

Sources:EnergyStatisticalYearbookofChina1989(SSB,Beijing);StatisticalYearbookofChina1988- 1991(SSB,Beijing).
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Figure V-3. Civilian Motor Vehicles, 1970-1990
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Table Vo4. Stock of Railway Locomotives by Engine Type, Various Years 1952-1990 l_

Central Railway Locomotives

Steam Diesel Electric

Quantity Haulage/Unit Quantity Haulage/Unit Quantity H'aulage/Unit

Year (units) (tonnes) (units) (tonnes) (units) (tonnes)
I I III Ill I I

1952 4,180 0 - 0 -
1955 4,218 0 - 0 -
1960 6.039 12 - 2 -
1965 6,142 66 - 30 -
1970 6.878 566 - 60 -
971 7,076 701 - 85
972 7.272 887 - 94 -
973 7,522 1,064 - 140
974 7,715 1,253 - 170
975 7,824 1,352 19I
976 7,836 1,478 19I
977 7,830 - 1.617 199

1978 7,828 - 1,805 22 I
1979 7,899 - 2,014 236
1980 7,801 - 2.190 287
1981 7,718 - 2,325 317
1982 7,613 - 2.508 350
1983 7,530 - 2,734 - 407
1984 7,551 2,156 3,102 2.018 484 2,248
1985 7,674 2.192 3,51 I 2,216 587 2.378
1986 7,542 2,212 4.017 2.379 707 2,483
1987 7,381 2.207 4,400 2,460 948 2,577
1988 7,130 2,191 4.836 2,489 I, 197 2,597
1989 6,686 5,250 - 1,430 -
1990 6,279 5,680 - 1,633 -

2. Local Railway Locomotives

Steam Diesel

Quantity Haulage/Unit

Year (units) (tonnes)
I iii I

1978 211 114
1979
1980 279 126
1981
1982 - -
1983 - -
1984 - -
1985 239 129
1986 250 124
1987 247 122
1988 233 128
1989 233 122
1990 253 125

Not available.

Source: Energy Statistical Yearbook of China, 1989 (SSB, Bcl)lng); China Statistical Yearbook, 1990 & 1991 (SSB, Beijing),
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Figure V-4. Locomotive Stock, 1952-1989
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Table V-5. Stock of Major Appliances, 1978-1990--Millions

Electric

Electric Clothes

Year Fans TV Sets Washers Refrigerators t,i i i

1978 9.20 3.04 0.01 0.09
1979 10.50 4.85 0.03 O.13
1980 13.65 9.02 0.26 O.19
1981 17.92 15.62 1.50 0.25
1982 25.91 27.61 5.90 0,44
1983 33.57 36. I I 12.52 1.05
1984 43.40 47.63 19.28 1,82
1985 63.60 69,65 30.30 4. I0
1986 86.05 92.14 43.33 7.27
1987 I I 1.88 I 16.01 57.62 I 1.8I
1988 145.46 143.44 74.64 19.27
1989 ',73.33 165.93 87.01 25.54
1990 201.27 185.46 96.28 29.96

Figure V-5. Appliance Stocks, 1978-1990
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Source: Statistical Yearbook of China, various years (SSB, Beijing).
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Table V-6. Urban Household Survey Data, 1981-1990 (a)

1981 1982 1983 1984 1985 1986 1987 1988 !989 1990
II II I I

SurveyedHouseholds 8,715 9,020 9,060 12,500 24,338 31,126 32,855 34,945 35,235 35,660
PeopleperHousehold 4.24 4.14 4.06 4.04 3.89 3.82 3.74 3.63 3.55 3.50

AverageAnnualIncome(3akm/yr)Co) 2,122 2,216 2,326 2,667 2,913 3,476 3,786 4,327 4,927 5,330

AnnualCostofLiving(,vuan/_)(b) 1,937 1,950 2,054 2,260 2,619 3,052 3,308 4,007 4,299 4,476
ofwhichcostoffuels&utJli_s(yuanlyr) 56 57 59 62 71 80 84 100 122 140

FloorAreaperPerson(m2) 5.27 5.61 5.9 6.32 7.46 8,04 8.47 8.79 (c) (c)
CoalUseperHo_hokl (kg/yr) 1,018 950 931 1,029 1,053 1,022 884 1,019 772 72I

Appliancesper100Households:
Fans 43 53 64 66 74 90 104 I 18 129 136
B&W "13/Sets 57 72 81 82 67 65 65 59 56 (c)
Color"rvSets 0.6 I 3 5 17 27 35 44 51 (c)
ClothesWashers 6 16 29 40 48 60 67 73 76 78
Refrigerators 0.2 0.7 2 3 7 13 20 28 36 42

Figure V-6. Urban Appliance Ownership, 1981-1989

0

1981 1983 1985 1987 1989

Year

(a) The surveyswereconducted among a wide varietyof cities. Data may not be statisticallyrepresentativeof ali urban areas in
China.

(b) Current yuan per household.
(c) Not available.

Source:China Statistical Yearbook,various years (SSB,Beijing);China Statistics Monthly,May 1991 (China Statistical
Informationand Consultancy ServiceCenter& the Universityof Illinoisat Chicago).
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Table V-7. Rural Household Survey Data, Various Years 1981-1990 (a)

1978 1980 1985 1986 t987 1988 1989 1990
IIII III I I

SurveyedHouseholds 6,095 I5,914 66,642 66,836 66,912 67,186 66,906 66,478
PeopleperHousehold 5.74 5.54 5.12 5.07 5.01 4.94 4.86 4.84 _

AverageAnnualIncome(yu_/r) (!)) 767 1,060 2,036 2,148 2,317 2,692 2,923 3,048
AnnualCostofUving(yuan/yr)(1)) 666 (c) 1,625 ',810 1,995 2,355 2,602 2,6C)4
ofwflichcostoffuels(yuanlyr) 48 (c) 93 94 97 107 114 I 18

FloorAreaperPerson(m2) 8.I 9.4 14.7 15.3 16.0 16.6 17 (c)

Appliancesper100Households."

Fans (c) (c) I0 14 20 28 34 4I
B&W TVSets (c) 0.4 I I 17 22 29 34 40
ColorTVSets (c) (c) I 2 2 3 4 5
ClothesWashers (c) (c) 2 3 5 7 8 9
Refrigerators (c) (c) 0.I 0.2 0.3 0.6 0.9 1.2

Figure V-7. Rural Appliance Ownership, 1985-1989

50-
_- Fans

_- Blackand White "IV Sets

40 ; Color TV Sets

-- "-- ClothesWashers _j30

[ 2o

0

1985 1986 1987 1988 1989 1990

(a) Surveyswereconducted ina wide varietyof areas.Data maynot be statisticallyrepresentativeof ali ruralareasin China.
(b) Current yuan perhousehold
(c) Not available.
(d) 1980 figureis total of colorand black and white television sets.

Source: Statistical Yearbookof China, vadous years (SSB,Bel}ing).
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Table V-8. Stock of Agricultural Machinery 1980-1990--GW

Large & Small & Boat Rice Motorized Motor,

Medium Walking Tractors Trans Drainage and IrrigationMotors Fishing Driven Balance/
Year Tractors Tractors (c) planters d/esel elecutc other Subtotal Trucks Boats Sprayers Other(b) Total

I

1980 (a) 24,02 16.38 0.58 0.21 27.57 20.35 7,74 55,66 9,09 2.62 0.54 -15.26 149.50
1981 (a) 25,59 17.85 0.62 O.16 27.12 20,81 7.99 55.92 11.75 2.97 0.59 - 12.40 158.97
1982 (a) 26.49 20,16 0.55 O.12 26.92 29,75 0.52 57,19 14,08 3.27 0.62 - I 1.24 168,45
1983 (a) 27.46 24.25 0.48 0.07 27,41 30,66 0,46 58.53 19,I I 3,31 0,67 -9.69 182.73
1984 (a) 27.57 29.27 0.39 0.05 26.54 31,59 0.44 58.57 24,97 3,40 0.64 -5.74 197.68
1985 (a) 27,82 34.14 0.32 0.03 26.03 31.95 0.36 58.35 3 I, 18 3,72 0.57 -2.45 212.03
1986 28.07 40.03 0.30 0.03 26.90 32.91 0.63 60.44 35.81 4.24 0,53 -0,39 229.50
1987 28.76 47.13 0,28 0,03 28.18 33.97 0.43 62.58 39.66 4.86 0.53 1.95 248.36
1988 28.96 53.19 0.29 0.04 29.98 35.17 0.53 65,68 43.25 5.45 0.60 2.61 265.75
1989 28.14 58.48 0.25 0.04 32.07 36.07 0.39 68,53 46.34 6.09 0.61 3.67 280.67
1990 27,46 62.31 0.26 0,05 33,49 37.49 0,32 71,29 46.21 6,96 0.75 0.49 287.08

(a) Values in these rows (except for irrigation motor subtotals, boats, and totals, which are given in watts in the Energy Statistical
Yearbook) were calculated using a factor of 1kW = 1.341 hp, derived from figures for the same year given in horsepower in the
Statistical Yearbook of China and figures given in wars in the Energy Statistical Yearbook of China, 1989.

(b) "Other" includes pumps, sprinkler machines, combine harvesters, motor-driven harvesters, motor-driven threshers, seed
selecting machines, grain drying machines, rice and wheat mills, coRon-gtnning mills, oil presses, fodder grinders and forage
grass harvesters. This column also indicates discrepancies in reported values for categories and totals.

(c) "Boat tractors" are used in rice cultivation.

Sources: Energy Statistical Yearbook of China, 1989 (SSB, 13eqing);Statistical Yearbook of China, various years, (SSB, Belling).
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Table V-9. Total Stock of Electricity-Consuming Equipment by Sector, 1986-1988--GW

Sector 1986 198 7 1988
• ]] ] ] ]] ]

Agriculture (a) 43.9 i 47.72 51.29
Industry subtotal 145.67 160.48 173.47

of which:
L/gritIndustry 42.30 45.99 49.53

Heavy Industry 98.83 109.34 I 18.40
Other (b) 4.54 5.14 5,54

Communication & Transport 6,12 7.18 8.34
Commercial and Other 18.46 20.36 23.97
Subtotal Nonresidential Stock 214. I S 23S.74 257.24

Urban and RuralDomestic
ElectricalAppliances 19.96 25.21 28.90

Total Stock 234. I I 260.9S 28S.96

Figure V-8. Capacity of Electricity Consuming Equipment, 1988

n Transport

D
!"i i ust,.y

GW

(a) Includes SSB categories of Agricuhure, Forestry, Animal Husbandry, Fishery and Water Conservation.
(b) Includes SSB categories of Geological Survey and Exploration, and Construction.

Source: Energy Statistical Yearbook of China, 1989 (SSB, Beijing).
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Table V- 10. Total Stock of Industrial Electricity-Consuming Equipment

by Subsector, 1988--GW

Light Industry 49.53
Heavy Industry 118.40
Other (a) 5,54

173.47

Mining:
Coal 11.50
Petroleum & NG 4.51
Ferrous Metals 1.94
Nonferrous Metals 2.41
Constr, Materials
& Other Nonmetal 1.85
Salt 0,35
Other Mineral 0. I I
Timber & Bamboo 0.36

Water Supply 2.57

Mining Subtotal 25.59

Manufacturing:
Food, Beverage& Tobacco 12.01
Spinning& Weaving 9.51
Paper& Paper Prod. 4.05
Electricity,Steam

& Hot Water 1,23

Petroleum Refining 2.35
Coking, Coal Gas

& Coal Products 0.89
Chemical 19,99
Medicine 1.44
Chemical Fiber 1.90
Rubber & Plastics 4.50
Construction Materials and

Nonmetal Mineral Products 15.22
Ferrous Metals

Smelting& Rolling 14,49
Nonferrous Metals

" Smelting& Rolling 6.46
Metal Products 8.87

Machinery 17.05
Transportation and

' Electrical& Electronic Equipment 8.97
Other Industrial 13.42

ManuractunngSubtotal 142.35

Non-miningand Non-

manuractunngSubtotal 5.53

. Total 173.47

I

(a) Includes SSB categories of Geological Survey and Exploration, and Construction.

Source: Energy Statistical Yearbook of China
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Table V- 11. Output of Major Energy-Intensive Industrial Raw Materials
1980-1990--Million Tonnes

1. Physical Output, Million Tonnes

Paper & Rolled Steel Sulfuric Synthetic
Year Paperboard Products Cement Soda Ash Caustic Soda Acid Ammonia Ethylene

IIIII I I I

1980 5,35 27.16 79.86 1.61 1.92 7,64 14.97 0.49
1981 5.40 26.70 82.90 1,65 1.92 7.81 14,83 0.5I
1982 5.89 29.02 95,20 1.74 2.07 8,18 15.46 0.56
1983 6.61 30.72 108.25 1,79 2.12 8.70 16.77 0.65
1984 7.56 33.72 123.02 1.88 2.22 8,17 18,37 0,65
1985 9. I I 36.93 145,95 2,01 2.35 6.76 17.18 0.65
1986 9.99 40.58 166.06 2.15 2.52 7.63 16.76 0.69
1987 I 1,41 43.86 186.25 2.36 2.74 9.83 19.41 0.94
1988 12.70 46.89 210.14 2.61 3,01 I I. I I 19.86 1.23
1989 13.33 48.59 210.29 3.04 3.21 I 1.53 20.68 1.40
1990 13.72 51.53 209.71 3,57 3,79 I 1.26 21.29 1.57
1991 12,58 55.47 243,56 3.88 3.51 13,14 21.96 -

2. Average Annual Rates of Growth, 1980-1991, Percent

Growth

Product Rate
i

Paper& Paperboard 8. I%
Rolled Steel Products 6.7%
Cement 10.7%
Soda Ash 8.3%
Caustic Soda 5.6%
Sulfunc Acid 5. I%

Ammonia Synthetic 3.5%
Ethylene ( 1980-1990) 12.4%

- Not available.

Source: China Statistical Yearbook, 1991 (SSB, Beijing)',Statistical Yearbook of Chlna'a Industrial Economy, 1990 (China Statistics
Press, Bel}ing); China Statistical Information and Consultancy Service Center, 1992.
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Table V-12. Physical Energy Intensity of Selected Industrial Products, 1970-1988

Electric Arc Overall AC Electricity Use Overall Electricity Fuel Used
Furnace Energy Use In Electrolyzed Energy Use for Consumed In Cement

Consumption In Crude Steel Aluminum Electrolyzed In Cement Clinker
(kwh/ Production Production Aluminum Production (at) Production (a)

Year ton of steel) (tceJton) (MWhdton) (tce/ton) (kwh/ton) (kgce/ton)
II I II I I II III II

1970 696 19,21 91,2 223.I
1971 700 19.03 94. I 224.2
1972 691 17.14 93,4 223.6
1973 668 16.58 95,4 215.I
1974 691 16.80 96,8 216.2
1975 698 17.26 95.9 215.9
1976 710 16.94 99.2 215.4
1977 702 16.88 98,3 214.4
1978 677 16.06 96,7 211.2
1979 659 - 15.82 96,0 207.2
1980 647 2.04 15.43 96.7 206.5
1981 651 .93 5.73 98,6 207.5
1982 643 ,91 6. I I 100.0 207,6
1983 625 ,85 5.63 100.9 206.0
1984 619 .78 5.46 102.4 205.9
1985 626 .75 5.05 6.50 103.9 201. I
1986 650 .71 5.29 6.89 105.6 198.2
1987 670 1.67 5.38 6.86 106.2 193,3
1988 644 1.65 5,25 7.14 107.3 191.2

International Comparisons

India 1,40(d) - - -
Japan 428 (b) 0.64 (e) 16.09(h) - 108 (k) 116 (k)
USA 590 (c) 0.75 (0 16,69(i) 7,06 (j) 149 (b) 181 (t)

USSR 0.79 (g) - - I12 (g) 231 (g)

(a)Forkeyplantsonly.Asof1988,therewere65keyplants,withannualcapacitiesrangingfrom200,000tooverImilliontons

ofcement,producingabout18% ofthetotal1988outputof200 milliontons.About60%, 10%,and 30% ofkey-plantcement
outputwerefromwet,seml-dry,and dryprocessesrespectlvely.

(b) 1984;Kahane,1986.
(c) 1983;fromAzimland Lowitt,1988.

(d) 1980:fromMeunierand BruynKops,1984.
(e) 1989;fromdatabasecompiledbyIES,1991.
(f) 1985;fromdatabasecompiledbyIES,1991.
(g) 1985;Cooperand Schipper,1991.
(h) 1986:FederationofJapaneseAluminum Industry.
(1) 1988;sector3334.U.S.Dept.ofCommerce,1989.
(I) 1988;Does notincluderefiningalumina.U.S.Dept.ofCommerce,1989,and EIA,1991b.
(k) 1988',fromdatabasecompiledby IES,1991.
- Not available.

Source:China- EnergyStatisticalYearbookofChina,1989;others-IESdatabase:FederationofJapaneseAluminum Industry:
Kahane,1986;U.S.Dept.ofCommerce, 1989;EIA,1991b.
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Imports and Exports
II IIII

ENERGY IMPORTS AND EXPORTS
\,

hina has been a net exporter of coal since Institute of Water Resources and Electric Power,

1950 and of petroleum since the mid-1960s 1989).
(Table VI-1). Exports of crude oil and

petroleum products have accounted fora ENERGY-INTENSIVE PRODUCTS
substantial share of crude production (between 21%
and 30% since 1984), but are not large by world Chlna's exports of energy-Intensive Industrial prod-
standards (about 1.3%of the volume of petroleum ucts varied greatly from year to year during the
traded internationally in 1989; BE 1990). Earnings 1980s, with no clear pattern emerging (Table VI-4).
from petroleum exports have been substantial, but Without more detailedknowledgeof internationalmar-
have declined in importance relative to other exports kets and domesticproductionand marketingcondition
since 1985, when 25% of gross export earnings came lt is difficult to interpret these data.
from petroleum (Table VI-2). More than half of The situation for energy-intensive imports is
China's exported crude goes to Japan, as does one- similar; imports of most products increased in the
third of exported petroleum products (1990, Table VI- firsthalf of the 1980s, only to decrease in the latter
3). The next largest buyers of Chinese crude are half (Table VI-5). Imports of steel, for example,
the United States and Singapore, with the latter also were near 4 Mtin 1981 and 1990, but duringthis peri-
accounting forabout one-third of Chinese petroleum od hit a peak of 20 Mt in 1985. Chemical fertilizer
product exports, imports are a notable exception, increasing from

Imports of petroleum were generally less than 5.5 Mt in 1981 to 15.3 Mt in 1990.
1 Mt until the late 1980s, when imports of crude oil
and especially petroleum products (mainly diesel
oil) shot up to over 6 Mt (1990; Table VI-l).

While coal imports have remained between 1
MT and 2.5 Mt per year since the 1960s, exports
nearly tripled between 1980 and 1990 as newly built
coal washing, rail, and port facilities made more of
China's high quality coal available forexport (Table
VI- 1). Japan is by far the most important buyer of
Chinese coal, followed by Hong Kong, South Korea,
and North Korea(TableVI-3). Many of the loansJapan
has extended to China have been for improvement
of railroads and ports important for the overseas
transport of Shanxi coal (OECF, 1991).

China imports a small amount of electricity
(0.3% of its total supply in 1990) from Hong Kong,
and sells an even smaller amount to Macau and

Myanmar (formerly Burma; Table VI-3). China has
built several hydroelectric projects jointly with North

Korea along their mutual border, and purchases by
the Chinese of part of North Korea'sshare of generation
could be considered imports, although the magnitude
of this trade is not known (Information Research
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Table VI- 1. Energy Exports and Imports, 1950-1990

1. Physical Units

Exports Imports
l

Crude Petroleum Electricity Crude Petroleum Electricity

Coal Coke Oil Products (a) (million Coal Oil Products (b) (million

Year (Mt) (Mt) (Mt) (Mt) kWh) (Mt) (Mt) (Mt) kwh)

1950 1,960 0,003 - 0,043 0,040 -
1951 0.250 0.001 - 0,001 0.065 -
1952 0.290 0,004 - - (c) 0.099 -
1953 0.950 0.004 - . (c) O,I I I -
1954 1.5I0 0.036 - - (c) O.15I
1955 1.630 0.000 - - 0,020 0,378 -
1956 2,030 O.I 13 - - 0.240 0,397 -
1957 1.880 O.156 - 0.067 0,379 -
1958 2.000 0.035 - 0.565 0.665
1959 1.990 0.053 - - 1.254 0,655
1960 2.120 0.046 - 1,242 0.594 -
1961 2.320 0.038 - 0.001 1.425 0.056 -
1962 2,600 0.054 0.063 0.027 - 1.4I0 O,105 -
1963 2,600 0.088 0.075 0,007 - 1.203 O,117 -
1964 2.970 O.124 0.092 0.035 - 1.299 O.125
1965 3.360 0.124 0.196 0.102 - 1.987 0.127
1966 3,970 O.I 12 O.199 O.197 1.597 O,168 -
1967 3.490 0.072 O.161 O,136 I. 129 0.058 -
1968 2.130 0.067 O.131 O.106 1.076 0.092 -
1969 1.460 0,061 O.107 O.142 0.964 O.196
1970 2.270 0.268 O.192 O.193 1.232 0.473 -
1971 2.870 0.390 0.263 0.374 - 1.218 0.074 -
1972 2.820 0.356 0.636 0.890 - 1.351 O.166 -
1973 2.820 0.450 1.834 I. 162 - 1,562 O.177 -
1974 2.870 0.437 5.069 1.478 - 1.843 0,896 - -
1975 3,000 0.428 9.878 2, I01 - 2.591 1.759
1976 2.270 0.245 8.496 1.946 2.061 0.799 -
1977 2.630 0.203 9.107 1.965 2.044 0,476 -
1978 3,120 0.298 I 1.313 2.074 2,444 0.690 -
1979 4.630 0.298 13.432 3,034 2.150 0.257 -
1980 6.320 0.271 13,309 4.203 1,992 0,366
1981 6.570 0.249 13.860 4,670 - 1.934 0,070 - 300
1982 6.444 0.472 14.680 4.9I0 - 2.187 0.645 - 330
1983 6.555 0.349 14.820 4.9I0 - 2.140 0.370 - 430
1984 7.040 0,350 22.010 5.700 30 2.430 0,246 - 800
1985 7.770 0.370 30,300 6.214 40 2.3I0 0.717 0.069 I, I00
1986 9.820 0.460 28.498 5.456 40 2,470 1,075 1.966 1,2I0
1987 13.530 0.610 27.225 4,941 40 1,940 1.715 1.982 1,290
1988 15.650 1.030 26.045 4.793 40 1.690 0.855 3.066 1,5I0
1989 15,340 1,660 24.388 4,736 2.290 3.263 5,345 1,642
1990 17.271 1.304 23.986 5.263 85 1.983 2,923 3.165 1,925
1991 20.001 1,082 22.598 4,814 - 1.368 5.972 4.607

L

(a) Composed mainly of gasoline, gas oil, fuel oil, naphtha, aviation kerosene, and lubricant oil base oil. Petroleum products are con-
verted as gasoline or kerosene ( 1.47 tce./t).

(b) Mainly diesel oil.
(c) Negligible.
- Not available.

Source: Almanac of China's Foreign Economic Relations and Trade, 1984-199(3/91 (The EditorialBoardof the Almanac of Chlna's Foreign
Economic Relations and Trade, BeiJing); China Statistics Monthly, May 1991 (China Statistical Information and Consultancy Service
Center & the University of Illinois al Chicago); Customs statistics. Ali figures are from MOFERT, except the following which are cus-
toms statistics: EXPORTS of coal ( 1984-1990), coke ( 1984-1990), crude oll ( 1981- 1990), oil products ( 1981-1990), and electricity ( 1990),
and IMPORTS of coal ( 1984-1990), crude oll ( 1988-1990), oil products (1985-1990), and electricity (1989-1990).
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Table VI- 1. Energy Exports and Imports, 1950-1990 (continued)

2. Mtce

Exports Imports

.... Crude Petroleum Crude Petroi'eum

Year Coal (d) Coke Oil Products (a) Electricity Coal (b) Oil Products (c) Electricity
II iiii

1950 1.960 0.002 0.043 0,058 -
1951 0,250 0,001 0.001 0.093 -

1952 0,290 0,003 (d) O.142 -
1953 0.950 0.004 (d) O,159 -
1954 1.5I0 0.034 (d) 0.215 -
1955 1.630 0,000 0.020 0.540 -
1956 2.030 O,I I0 0.240 0.568
1957 1.880 O.151 0,067 0.542
1958 2.000 0.034 0.565 0.950
1959 1.990 0.051 ,254 0,936
1960 2.120 0.044 .242 0.849 -
1961 2.320 0.037 0.001 - ,425 0,080
1962 2.600 0.052 0.090 0.040 .4 I0 O.150
1963 2.600 0,085 0.107 0.010 .203 0.168 -
1964 2.970 O.120 O.131 0.052 - .299 O.178 -
1965 3.360 O.121 0,281 O.150 - .987 O.181
1966 3.970 O,109 0.284 0.290 - ,597 0.240
1967 3.490 0.070 0,230 0.200 - .129 0.083 -
1968 2.130 0,065 O.188 O,156 - .076 O.132 -
1969 1.460 0.059 O.153 0.209 - 0.964 0.281 -
t970 2.270 0.260 0.274 0.284 - 1,232 0.676 -
1971 2.870 0.378 0.375 0.549 - 1,218 O.106 -
1972 2.820 0.345 0.909 1.308 - 1.351 0.238 -
1973 2.820 0,436 2.623 1.708 - 1.562 0,253 -
1974 2.870 0.423 7.249 2.173 - 1.843 1.281 -
1975 3.000 0.415 4.125 3.088 - 2.591 2.515 -
1976 2.270 0.238 2.149 2.861 - 2.061 I. 142 -
1977 2,630 O,197 3.023 2.888 - 2,044 0,681 -
1978 3.120 0,289 6.178 3,049 - 2.444 0.986 -
979 4.630 0.289 9.207 4.460 2.150 0.367 -
980 6.320 0.263 9.032 6.178 1,992 0.523 -
981 6.570 0.241 9.820 6.865 1.934 O.I00 - O.12I
982 6,444 0.458 20.992 7,218 - 2.187 0,922 - O.133
983 6,555 0.338 2 I. 193 7.218 2.140 0.529 - O,174
984 6.955 0.340 31.474 8.379 0.012 2.497 0,351 - 0.323
985 7.569 0.359 43.329 9.135 0.016 2.310 1,025 0.101 0,444
986 9.673 0.446 40.752 8.020 0.016 2.470 1.537 2.870 0.489
987 13.445 0.592 38.932 7.263 0.016 1,940 2.453 2.894 0.521
988 16.260 0,999 37.244 7.046 0.016 1.690 1.223 4.476 0,610
989 16.260 1,610 34,875 6,962 - 2.290 4.666 7.804 0.663
990 16,260 1,265 34,300 7.737 0.034 1,983 4.180 4.621 0.778
991 16.260 1.049 32.316 7,077 1,368 8.541 6.727

(a) Composedmainlyof gasoline,gasoil, fueloil, naphtha, aviationkerosene,and lubricantoil baseoil. Petroleumproductsarecon-
vetted as gasoline or kerosene (! .47 tce./t).

(b) Exported coal is of high quality and is here assumed to be equivalent to standard coal (29.3 Gl/t, low heat).
(c) Mainly diesel o11.
(d) Negligible.
- Not available.

Source:Almanac of China's Foreign EconomicRelations and Trade, 1984-1990?91(The Editorial Boardof the Almanac of China's
ForeignEconomicRelationsand Trade, Bei)lng);China StatisticsMonthly, May 1991(China Statistical Information and Consultancy
ServiceCenter& the University of Illinois at Chicago).Ali figuresare from MOFERT,except the followingwhich are customsstatistics:
EXPORTSof coal( 1984-1990),coke( 1984-1990),crudeoil ( 1981- 1990),oil products(1981-1990),and electricity(1990), and IMPORTS
of coal ( 1984-1990),crude oil ( 1988-1990),oil products( 1985-1990),and electricity ( 1989-1990).

lm ,. , i
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Table VI- 1. Energy Exports and Imports, 1950-1990 (continued)

3. Net Exports, Mtce

Coal and Coke (a) Petroleum & Products (b) Electricity (c) Overall

Net Net Net Net

Year Exports Imports Exports Exports Imports Exports Exports Imports Exports Exports
iiii ii i II |

1950 1.962 0.043 1,920 - 0,058 -0.058 - - - 1.86
951 0.251 0,001 0,250 - 0,093 -0.093 - - O.16

952 0,293 (d) 0,293 - O,142 -0.142 - - - O,15
953 0.954 (d) 0,954 - O.159 -0.159 - - 0,79
954 1.544 (d) 1,544 - 0.215 -0,215 - - 1.33
955 1.630 0,020 1.610 0.540 -0.540 - - 1.07
956 2,140 0,240 1.900 0.568 -0.568 - - 1.33
957 2,031 0.067 1.964 0.542 -0,542 - - 1,42
958 2.034 0.565 1.469 0.950 -0,950 - - 0.52
959 2.041 1.254 0.787 0.936 -0.936 - - -0.15
960 2.164 1,242 0.922 0,849 -0,849 0.07

1961 2.357 1.425 0.932 0.001 0.080 -0.079 - 0,85
1962 2.652 1.4I0 1.242 O.130 O,150 -0,020 1.22
1963 2.685 1.203 1.482 O,117 O.168 -0.051 1,43
1964 3,090 1.299 1,791 O.183 O.178 0,005 1.80
1965 3.481 1.987 1.494 0.431 O.181 0.250 1.74
1966 4.079 1.597 2.482 0.574 0.240 0,334 2.82
1967 3.560 I. 129 2,431 0.430 0.083 0,347 2.78
1968 2.195 1.076 I. 118 0.343 O.132 0,212 - 1.33
1969 1.519 0.964 0.555 0.362 0.281 0,081 - 0,64
1970 2.530 1.232 1,298 0.558 0.676 -0,I 18 - I. 18
1971 3,248 1.218 2.030 0.924 O.106 0.819 2.85
1972 3.165 1.351 1.815 2.218 0.238 1.980 - 3.79
1973 3.256 1.562 1.694 4.330 0.253 4 q78 - 5.77
974 3.293 1.843 1,450 9,422 1.281 8.141 - - 9.59
975 3.415 2.591 0.824 17.213 2.515 14.699 - - - 15.52
976 2.508 2.061 0.447 15.010 I. 142 13,868 - - - 14,3I
977 2.827 2.044 0,783 15.91I 0.681 15,230 - - - 16.0I
978 3.409 2.444 0.966 19.227 0.986 18,240 .... 19,2I
979 4.919 2.150 2.770 23.667 0.367 23.300 - - - 26,07
980 6.583 1.992 4,591 25.2 I0 0.523 24.687 - - 29.28
981 6.81 I 1.934 4.877 26.685 O.I00 26.584 - O.121 43,121 31.34
982 6.902 2.187 4.715 28.210 0.922 27,288 - 0.133 43.133 31,87

983 6.893 2,140 4,753 28,4 I0 0.529 27,881 - O.174 43.174 32.46
984 7.295 2.497 4.798 39.853 0.351 39.502 0,012 0.323 -0,31 I 43.99
985 7.928 2.325 5,603 52.464 1,025 51,439 0,016 0.444 -0.428 56.6I
986 IO.I 19 2.418 7.702 48.772 4.408 44.365 0.016 0.489 -0,473 51.59
987 14.036 1.889 12.147 46.195 5.346 40.849 0.016 0.521 43.505 52.49
988 17,259 1,714 15.545 44.290 5.699 38,591 0.016 0.6 I0 -0.594 53.54

1989 (e) 17.870 1,714 16.156 41.837 12.470 29.367 0.663 <45.52
1990 (f) 17.525 1.714 15,81I 42,037 8.801 33,236 0.034 0.778 -0.744 48.30
1991 (e) 17.309 1.368 15.941 39.393 15.267 24,126 - 40.07

(a) Exportedcoal is of high quality and Ishereassumedto beequivalentto standardcoal (29.3 GJ/t,low heat).
(b) Composedmainlyof gasoline,gasoff, fueloff, naphtha,aviation kerosene,and lubricantoll baseoil Petroleumproductsarecon-

vertedas gasolineorkerosene( 1.47 tce./t).
(c) Convertedat 0.404 k_ce./tce.
(d) Negligible.
(e) Subtotalsarefor fossil fuels only.
(f) Data available for coal and crudeoi1exportsonly.
- Not available.

Source:Almanac of China's ForeignEconomic Relationsand Trade, 1984-1990/91(The Editorial Boardof the Almanac of China's
ForeignEconomicRelationsand "l_'ade,Beijing);China StatisticsMonthly,May 1991(China StatisticalInformationandConsultancy
ServiceCenter& the Universityof Illinoisat Chicago).Ali figuresarefromMOFERT,exceptthefollowingwhicharecustomsstatistics:
EXPORTSofcoal( 1984-1990),coke(1984-1990),crudeoii ( 1981-1990),oil products(1981-1990),and electricity(1990), and IMPORTS
of coal ( 1984-1990),crudeoll ( 1988-1990),oil products(1985-1990), and electricity( 1989-1990).
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Table VI-1. Net Energy Exports, 1950-1990 (continued)

Annual Average Rates
of Growth:

Petroleum
1950-1970 -3.6%
1970-1985 50.0%
1985-1991 - I 1.9%

Coal
1950-1979 1.3%
1979-1988 21.1%
1988-1991 0.8%

Total
' 1950-1970 -2.3%

1970-1985 29.4%
1985-1991 -5.6%

., . ...:.. ....

Figure VI-I. Net Energy Exports, 1950-1990
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Table VI-2. Gross Energy Exports Earnings and Total Export Earnings
Selected Years 1953-1970, and 1975-1990, Billion Current US Dollars

Gross Percentage of
Total Gross Coal & Oil & Oil Energy Total Gross

Export Coke Products Export Export
Year Earnings Subtotal Subtotal Earnings (a) Earnings (b)
IIIllII I II II

1953 1,022 (c) (c) 0.008 0.8%
, 1957 1.597 (c) (c) 0.018 I. I%

965 2.228 (c) (c) o.o_a 3. I%
966 2.366 (c) (c) 0.068 2.9%
970 2.260 (c) (c) 0,063 2.8%
975 7,264 (c) (c) 1,093 15.0%
976 6.855 (c) (c) 0.942 13.7%
977 7,590 (c) (c) 1,068 14.I%
978 9,745 (c) (c) 1,345 13.8%

979 13.660 (c) 2.231 2,654 19.4%
980 18,270 (c) 4. 119 4.588 25. I%
1981 22.015 (c) 4,496 5,054 23.0%
1982 22,321 0,380 4,897 5.317 23.8%
1983 22.226 0,327 4,475 4,666 21.0%
1984 26.139 0,322 5,680 6,002 23.0%
1985 27,350 0.349 6,736 7.085 25.9%
1986 30.942 0.459 3,330 3.789 12.2%
1987 39.437 0.537 3,969 4,506 I 1.4%
1988 47.516 0,594 3,492 4.086 8.6%

1989 52.486 0.680 3.581 4.261 8. I%
1990 62,050 0.755 4,460 5.215 8.4%

(a) 1985-1991 figures include gas and electricity. 1982 and 1983 figures are not equal to the sum of coal and oli subtotals because
figures for those years are from different sources.

(b) Percentages for 1979-1985 may be in error because of different sources for total exports and energy exports in those years.
(c) Not available.

Source: Almanac of China's Foreign Economic Relations and Trade, 1984-1990 (data from MOFERT); Customs statistics. Ali figures
from MOFERT except the following, which were compiled by David Fridley, East-West Center, from customs statistics: total gross export
earnings ( 1979-1990); coal expons ( i985- i 990); oll exports ( 1979-1990); and _,-'rosscnergd/expo_,s ( !985- !._.).
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Table VI-2. Export Earnings, 1975-1990 (continued)

::i/_ :15!i .. _::::::::: :..: / :_ i'i::::::ii:i!!:7_iii:i:ii:ii:i:ii!:&,.i(:i

i Annual Average Rates
I of Growth:

I_ Energy
1975-1985 20.6%
1985-1991 -5.9%

Total
1975-1985 14.2%
1985-1991 17.8%

Figure VI-2. Gross Export Earnings, 1975-1990
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Table VI-3. Energy Exports and Imports by Destination and Origin, 1990 (a)

Coal and Coal Products Crude Petroleum Petroleum Products (b) Electricity

,(thousand tonnes) (thousand tonnes), (thousand ton.es) (million kWh)
Country Exports Imports Exports Imports Exports Imports Exports Imports

to: from: to: from: to: from: to: from:
i iiiii I III III

Albania 13.9 <0.05 36, I

Argentina 0.2
Australia <0.05 405,0 163.I 54,0 23.6 50,4
Bahrain 0.2

Bangladesh 5.6 2-5 <0.05
Belgium 352. I 0. I 0,2
Brazil 204.7 598.3 -
Brunei 27.0 -

Bulgaria - 27.4
Burma 0.2 10.9 1.4
Canada 177,8 - 1,5
Chih_ 0.3
Costa Rica 0. I
Cuba - I. I

Cyprus 0, I -
Czechoslovakia - 0.5
Denmark 0.4 <0,05
Ecuador - I. I

Egypt - 2.0
Finland 93.2 0.5 <0.05
France 1,637.5 0.5

Germany (FRG) 18.6 - 8.0 1.5
Honduras 0.3

Hong Kong 2,643,4 0, I 946.8 158.I 1,925.3
India 171.3 10.7
Indonesia 660,8 78. I 1,230.8 5.9 <0,05
Iran 24.0 301.2 0. I -

Italy 313.9 1.7 27,6
Jama,ca 0.2

Japan 5,425.9 24,2 13,664.3 2,24Z7 236.6
Jordan 0.2 O.I
Kenya 9. I
Korea (DPRK) 1,792.4 I, 172.4 1,06Z6 9.8 05'
Korea (RK) 1386. I 66.0 1,000.0 92.7 5,2 -
Kuwait 48.0
Macau 67.6 0.2 83.6

Madagascar 12.I -

Mala_!a 645.5 336.5 8.5 0.6
Mauritius 2.8
Mexico 11.7

Morocco 3.5

Mozambique 62-6 II .8
Nepal 1.0
Netherlands 560.9 0.2 0.7
New Zealand 2. I

Nigena 0. I
Norway 1.0 <0.05
Oman 852.4 -

Pakistan 0, I - 120,7 8.8 <0,05
Panama - 0.3
Peru I 12_7 0.5

Philippines 875.4 166.5 34.8 5.8
Romama 279.5 0.0

Singapore 12.1 3,319,7 2,254.7 2,308.0
Spain <0.05 0.6
Sn Lanka Z3
Sweden 0.7 <0.05
Switzerland 39.3 <0.05

Syria O.I
Taiwan 679.7 II .3 0.5
Tanzania 0. I
Thailand 89. I - 78. I 4.0

Uganda - 0.2
UAE <0.05 30.4

United Kingdom 0.4 0.2 9.0
USSR 17.0 <0,05 179.9
Unrted States <0.05 4,004.2 220.2 129.I

Rep. Yemen <0.05 - 0.6
Other <0.05 1.8 1.8

Total 18,599.3 2,003.I 23,978.7 2,922-7 6,148.0 3,264.4 85.0 1,925.3

(a) CustomsstatisticsIndicate proximatedestinationonly, not final destination.Thus these figuresmaynot reflect theactual balance
of tradewith sometradingpartners,especiallyHongKong,fromwheremanyChinesegoodsaretranshlppedto anotherdestination.

(b) Does not Include liquefied petroleumgasses.

Source:China's CustomsStatisticsYearbook,1990 (EconomicInformationAgency,Hong Kong).
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Table VI-4. Energy-Intensive Exports, 1981-1991

Paper and

Cement Rolled Steel _a) Paperboard Plate Glass Zinc

(% of total (I,000 t) (% of total (% of torsi (million and Alloys
Year (I,000 t) production) (a) production) ( 1,000 t) production) m2) (I,000 t)

1981 817 1.0% 704 2.6% 215.4 4,0% 3,72 17.47
1982 700 0.7% 990 3.4% 219.8 3.7% 2.73 I0.18
1983 380 0.4% 625 2,0% 263. I 4.0% 2,14 2.05
1984 174 O.1% 296 0.9% 211.6 2.8% 2.31 1.45
1985 142 O.1% 222 0,6% 185.I 2.0% 2.25 2,37
1986 192 O.1% 313 0.8% 258,3 2,6% 3.62 56.77
1987 168 O,I% 517 1,2% 321,0 2.8% 7.27 95.34
1988 152 O.1% 971 2.I% 259.8 2.0% 13,71 13,84
1989 436 0.2% 969 2.0% 219.6 1.6% 33.54 20. I I
1990 6,829 3.3% 2,161 4,2% 130.4 1.0% 32.86 16.7I
1991 10,736 4.4% 2,598 4.7% 41.94 6,28

(a) Includes iron and steel wire.
- Not available.

Source: Energy Statistical Yearbook of China, 1989 (SSB, Beijing); Statistical Yearbook of China, 1991 (SSB, Beijing); China Statistical
Information and Consultancy, Service Center. 1992; sources use customs statistics.
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Table VI-5. Energy-Intensive Imports, 1981-1990

Rolled Steel (a) Caustic Soda Soda Ash
(thousand (% of total (thousand (% of t0tal (thousand (% of total

Year tonnes) production) tonnes) production) tonnes) production)
I IIII

1981 3,544 14% 51,7 2,6% 204 I I%
1982 3,773 12% 66.6 3.2% 247 12%
1983 9,661 27% 247.0 I 1.5% 609 27%
1984 12,323 29% 227.4 9.9% 852 33%
1985 20,096 40% 224.5 8.9% 1,057 37%
1986 18,473 36% 283.2 10.6% 1,221 39%
1987 12,452 22% 304.9 10.7% 853 26%
1988 9,149 16% 231,9 7.7% 823 23%
1989 9,522 18% 187.9 5.9% 969 26%
1990 4,233 8% 40.5 1.3% 21 I 6%
1991 3,579

Copper Aluminum Zinc Chemical Paper Synthetic
Year and Alloys and Alloys and Alloys Fertilizers Pulp Fiber (b)

I

1981 53.7 57.8 12.4 5,550 682 497
1982 I 10,9 169.6 108.I 6,060 475 239
1983 485.9 283.8 228.7 8,000 731 134
1984 254.0 252.7 230,2 9,230 640 270
985 355.7 487.9 268.6 7,610 547 490
986 17I. I 266,2 I 16.9 5, I00 523 30 I
987 75.5 184,I 68.2 10,900 683 24 I
988 84.4 75.4 62,0 14,710 795 45 I
989 70. I 175,5 19.2 13,930 476 392
990 40.3 71,8 4. I 16,270 342 376
991 114.0 43.9 - 672 502

(a) Includes iron and steel wire.
(b) Used for spinning.
- Not available.

Source: Energy Statistical Yearbook of China, 1989 (SSB, Bel)ing) [based on customs statlstlcs]; Statistical Yearbook of China, 1990
(SSB, Beijing) [based on customs statistics]; China Statistical Information and Consuitancy Service Center, 1992.
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Energy and Environment
I I II I IIII

CARBON DIOXIDE

hina is currently the third largest contrib- any other region from acid preciplatlon. Southern

utor of anthro_nic carbon dioxide emis- coals are typically high in sulfur, resulting in serious
sions. Its 610 Mt of carbon dioxide (car- problems where local industry has no access to
bun weight) accounted for 10.4% of higher quality coal from the north.

worldwide emissions in 1988 (Tables VII-1 and VIII-

25). Fossil fuels were the source of 9596 of carbon AMBIENT POLLUTION
dioxide emissions, with coal alone responsible for8096. IN URBAN AREAS
The graph of emissi"ns by source is very similar to
that of energy production, although coal's contri-
bution to total carbon dioxide emissions is even Tables VII-4 through VII-8 show ambient levels of
larger than its contribution to energy production, total suspended particulates (TSP), sulfur dioxide,
Continued growth in energy production and con- nitrogen oxides, carbon monoxide, as well as particulate
sumption insures that China's importance as a con- deposition forvarious cities throughout China. TSP
tributor to the buildup of atmospheric carbon diox- levels seem to have declined in most of the cities
ide will increase, forwhich data are available between 1980 and 1989

(Table VII-4). Annual variation is considerable,

SULFUR DIOXIDE however, often due to weather, so trends based on

AND PARTICULATE EMISSIONS only a fewdatapointsmaynotbe conclusive.In 1989
annual averages for the various cities ranged between
130 _g/m3 in Yichang, Hubei and 828 gg/m3 in

Sulfur dioxide and particulates are considered by Linfeng, Shanxi. Concentrations are generally high-
many environmental experts in China to be ambient er in northern latitudes, but averages in some south-
air pollutants of gravest concern. Most efforts at em cities exceed those in some nonhero cities.
controlling air pollution have so far been aimed at Ambient levels of sulfur dioxide exhibit much
these two pollutants. China's State Statistical Bureau less variation among years, making identification
collects data on sulfur dioxide and paniculate emis- of trends easier (Table VII-5). In most cities (e.g.,
sions from industrial enterprises. _ Sulfur dioxide Chengdu where concentrations were more than

emissions from industry declined between 1980 and halved from 150 _.g/m3 to 70 gg/m3 between 1979
1986, but rose again thereafter (Table VII-2). Since and 1989) sulfur dioxide concentrations declined
industrial coal consumption increased steadily over during the 1980s. Guangzhou was a notable excep-
this period, the decline before 1986 could be explained tion; in 1989 the annual average was 100 [ag/m3
by improvement in emissions controls, while the whereas it was 70 _tg/m3in 1982. In 1989 sulfur diox-
subsequent rise may reflect the increasing expense ide concentrations ranged between 8 _.g/m3 in
of further levels of control. Particulate emissions Daqing, Heilong]iang and 467 _.g/m3 in Lanzhou,
show no clear trend, even though a largeshare of envi- Gansu. After Lanzhou, cities in the southwest and
ronmental protection funds are believed to have in Shanxi suffered the hibhest concentrations.
been used to control particulates. Nitrogen oxide levels are usually most closely

Maps VII-1 and VII-2 show emissions densities related to motor vehicle fuel consumption, and do
(in tonnes per square km). Values are highest in not seem to vary significantly with region (Table
the industrial centers of the North and Northeast. VII-6). Most annual average concentrations in 1989

Although not the region with the highest sulfur diox- were between 20 gg/m3 (Jiayuguan, Gansu) and 70
ide emissions density, the Southwest suffers more than p.g/m3 (Tianshui, Gansu). The highest reported
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value was 182 ixg/m3 in Lanzhou. Guangzhou, China has three classes of ambient air pollution
Guangdong, a city with a rapidly growing number of standards, as shown in Table VII-A below. The
motorcycles, was next at 133 p.g/m3. Class II standards are intended to apply to resi-

Data on ambient carbon monoxide are available dential and other areas where people spend most of
foronly six cities, ali but one of which (Guangzhou) their time. Comparison with the figures in the dis-
are in the North and Northeast (TableVII-7). No clear cussion above show that exceedances of these stan-

trends are apparent. Annual averages in 1989 ranged dards are common.
between 1.49 rag/m3 In Changchun, lilin and 3.76

rag/m3 in Harbin, Heilongjlang. Ambient monitor- NOTES
ing of carbon monoxide is probably not the most
useful way to identify areas in which lt is a prob- I Thetermusedforthecategoryofparticulatesreportedhere,literally translated, is "smoke dust" _,anchen). This catego-
iem, since most harm typically comes from acute ry is assumedto be particulatesresultingfromfuelcom-
exposures in enclosed spaces. Anecdotal evidence bustlon. Data are also collected on particulates emitted from

suggests that a number of deaths each year result from industrialproductionprocesses,such as grinding.Wedonot report data from this latter category here. lt is assumed
coal burning in residences that have been tightly that Inventories include only stationary, coal.burning sources.

sealed against winter weather. Emissions from non-industrial _ources, most Importantly

Particle deposition velocity is reported for 20 cities the residential sector, are not reported. Since small stoves andboilers are unlikely to have emissions controls, emissions
(Table VII-8). While this measure cannot easily be from these sources will likely to follow coal consumption

related to health effects, it may be related to total emis- trends.
sions of particulates, especially in areas where the
anthropogenic processes are the dominant source of
particulate matter. For most cities the trend is clear-
ly downward, although some exhibit increasing or
ambiguous trends.

Table VII-A. Ambient Air Quality Standards

STANDARDS (arithemetic means in I_glm3) (a)
Pollutant Class I Class II Class III

i

TSP (b) daily average 150 300 500

max at an), time 300 1,000 1,500
PM I0 (c) daily average 50 150 250

max at an), time 150 500 700
Carbon daily average 4,000 4,000 6,000
Monoxide (d) 8-hour average

max at an), time I0.000 I0,000 20,000
Sulfur annualaverage 20 60 100
Dioxide (e) daily average 50 150 250

max at an),time 150 500 700
Nitrogen daily average 50 100 150
Oxides (f) max at any time 100 150 300

(a) Class I standards appy to scenic, tourist, and other sensitive areas. Class IIair quality standards are
Intended to protect human health and apply to residential areas. Class III standards are interim targets
for heavily polluted areas.

(b) Total suspended particulate matter.
(c) Particulates with diameter ._10urn.
(d) Conversion factor: 1.145 rag/m3 per ppm.
(e) Conversion factor: 2.854 rag/m3 per ppm.
(0 Conversion factor: 2.052 mWm3 per ppm.
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Table VII- 1. Carbon Dioxide Emissions by Source, 1952-1988

1. Million Tonnes of Carbon

Per

Capita
Fossil Fue,ls ,,, Gas Total Emissions

Year Solid Liquid Gas Subto_J Cement Flarinl Emissions (t C)
I I I iiiii I

1950 21,40 0.20 0,00 21,60 O.I0 0,00 21.70 0.04
1951 27.60 0.30 0.00 27.90 0,20 0,00 28. I0 0.05
952 34,60 0.40 0.00 35.00 0.40 0.00 35.40 0.06
953 '_ 36.00 0.50 0.00 36.50 0.50 0,00 37.00 0.06
954 43.00 0.90 0.00 43.90 0.60 0,00 44.50 0.08
955 50.60 1.50 0.00 52. I0 0.60 0,0(3 52,70 0,09
956 56.60 2.20 0.00 58.80 0.90 0,00 59.70 O,I0
957 67.30 2.50 0.00 69.80 0,90 0,00 70,70 O.I I
958 140.30 3.40 O.I0 143.80 1.30 0,00 145.00 0.23
959 192.00 5,20 0.20 197.40 1.70 0,00 199,00 0.3I
960 206.60 6.30 0.50 213.40 1.80 0.00 215.30 0.33
961 144.30 6. I0 0.80 151.20 I. I 0 0.00 152.20 0.24
962 I 13.70 5.90 0.60 120.20 I. I 0 0.00 121.40 O.19
963 I 12.I0 6.40 0.50 119,00 1.40 0.00 120.40 O,18
964 I 10.90 7.60 0,60 119.I0 1.40 0.00 120,40 O.17

1965 119.60 9.60 0.60 129.80 1.50 0.00 131.20 O.18
1966 129.70 12.20 0.70 142.60 1.50 0.00 144,I0 0.20
1967 105.90 I 1.60 0.80 I 18.30 I. I0 0.00 119.40 O.16
1968 I 14.00 13.30 0.70 128.00 1.20 0.00 129.20 O.17
1969 138.40 18.20 1.00 157.60 1.40 0.00 159.00 0.20
1970 183.90 24.90 1.50 210.30 1.40 0.00 211.60 0.26
1971 203.30 31.80 2.00 237. I0 3. I0 0.20 240.50 0.29
1972 212.80 36.80 2.50 252. I0 3. I0 0.30 255.50 0.30
1973 216.40 42.40 3, I0 261.90 3.40 0.30 265.70 0.30
1974 214.30 48.90 3,90 267, I0 3.40 0.40 271.00 0.30
1975 250.30 54,70 4.60 309.60 4. I0 0.50 314.30 0.34
1976 251.40 64.30 5.30 321.00 6.70 0.50 328,20 0.35
1977 282.30 69.40 6.30 358.00 7.60 0.60 366.20 0.39
1978 317.20 73.40 7.20 397.80 8.90 0.70 407.40 0,43
1979 325.40 72.40 7.60 405.40 I0. I0 0.80 416,20 0.43
1980 316.60 70.70 7.50 394.80 10.90 0.80 406.40 0.42
1981 317.50 66.30 6.70 390.50 I 1.40 0.70 402.60 0.4 I
1982 345. I0 66.80 6.30 418.20 12.80 0.70 431.50 0.43
1983 365.00 68.40 6,40 439.80 14.70 0.70 455.20 0.45
1984 400,90 70.00 6,60 477.50 16.50 0.90 494.80 0.48
1985 437.00 74. I0 6,80 517.90 19.40 0.00 537.30 0.52
1986 459.70 78.40 7.20 545.30 22,00 0.00 567.40 0.54
1987 479,00 83.60 7.30 569.90 24.40 0.00 594,40 0.56
1988 487.90 86.90 7.50 582.30 27,60 0.00 609.90 0.56

Source: Trends '90: A Compendium of Data on Global Change, 1990 (The Carbon Dioxide Information Analysis Center. Oak Ridge
NationalLaboratory,Oak Ridge,TN).
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Figure VII- 1 Carbon Dioxide Emissions, 1950-1988
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Table Vll-l. Carbon Dioxide Emissions by Source, 1952-1988 (cont.)

2. Shares
Fossil Fuels Gas Total
II I • ii II

Year Solid Liquid Gas Subtotal Cement Flaring Emissions
I I I I --

1950 99% I% 0% 100% 0.5% 0% 100%
1951 98% 1% 096 99% 1% 0% 100%
1952 98% I% 0% 99% I% 0% 10096
953 97% I% 0% 99% I% 0% 100%
954 97% 2% 096 99% I% 0% 100%
955 96% 3% 0% 99% I% 0% 100%
956 95% 4% 0% 98% 2% 0% 100%
957 95% 4% 0% 99% % 0% 100%
958 97% 2% 0% 99% % 0% 100%
959 96% 3% 0% 99% % 0% 100%
960 96% 3% 0% 99% % 0% 100%
1961 95% 4% I% 99% % 0% 100%
1962 94% 5% 0% 99% % 0% 100%
1963 93% 5% 0% 99% % 0% 100%
1964 92% 6% 0% 99% % 0% 100%
1965 91% 7% 0% 99% 1% 0% 100%
1966 90% 8% 0% 99% I% 0% 100%
1967 89% 10% % 99% I% 0% 100%
1968 88% 10% % 99% I% 0% 00%
1969 87% I I% % 99% 1% 0% 00%
1970 87% 12% % 99% I% 0% 00%
1971 85% 13% % 99% I% 0.08% 00%
1972 83% 14% % 99% I% O. 2% 00%
1973 81% 16% % 99% I% O. I% 00%
1974 79% 18% % 99% I% O. 5% 00%
1975 80% 17% % 99% I% O. 6% 00%
1976 77% 20% 2% 98% 2% O. 5% 00%
1977 77% 19% 2% 98% 2% O. 6% 00%
1978 78% 18% 2% 98% 2% O, 7% 100%
1979 78% 17% 2% 97% 2% O. 9% 100%
1980 78% 17% 2% 97% 3% 0,20% 100%
1981 79% 16% 2% 97% 3% O.17% 100%
1982 80% 15% 1% 97% 3% O,16% 100%
1983 80% 15% 1% 97% 3% O.15% 100%
1984 8 I% 14% I% 97% 3% O.18% 100%
1985 8 I% 14% I% 96% 4% 0% 100%
1986 81% 14% I% 96% 4% 0% 100%
1987 8 I% 14% 1% 96% 4% 0% 100%
1988 80% 14% I% 95% 5% 0% 100%

Source:Trends'90:A Compendium ofDataonGlobalChange,1990 (TheCarbonDioxideInformationAnalysisCenter,Oak Ridge
NationalLaboratory,Oak Rldge,"IN).
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Table VII-2. National Sulfur Dioxide and Particulate

Emissions from Enterprises, 1980 and 1985-1989 (a)

Particulates

from
Sulfur Particulates Industrial

Dioxide from Smoke Processes

Year (Mr) (Mt) (b) (Mt) (c)
I

1980 16.00 14.85 -
1985 13.25 12.95 14.3I
1986 12.50 13.84 16.44
1987 14.12 14.45 16.03
1988 15.23 14.36 18.6I
1989 15.65 13.99 17.86

(a)Thisprobablyreferstoemissionsfromenterprisesengagedinproduction,whichwouldincludeelectricutilities.
(b) Literally "smoke dust". Here assumedto be particulatesresultingfromcombustionof fuels.
(c) Refersto solid particulate matter releasedin the courseof production processes(e.g. grinding).
- Not available.

Source:ChinaStatisticalYearbook,1990(SSB,Beijing).
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Table VII-3. Sulfur Dioxide and Particulate Emissions from Enterprises, 1989 (a)

Sulfur

Particulates Dioxide Particulates

from Emissions Emissions

Sulfur Combustion Provincial Density Density

Planning Dioxide (b) Area (tons per (tons per
Region Province (Mt) (Mt) ('000 sq km) sq km-yr) sq km-yr)

IIII I II III

North Beijing 0.34 0,25 16,8 20.24 14,88
Tianjin 0.24 0,09 I 1,3 21.24 7,96
Hebei 0.90 0.79 188.0 4.79 4.20
Shanxi 0.97 0.81 156.I 6.21 5,19

Inner Mongolia 0.49 0.65 1,200,0 0,41 0.54
Northeast Liaoning 1.05 1.08 145.8 7,20 7.4I

Jilin 0,28 0.90 138.0 2.03 6.52
Heilongjiang 0.32 1.41 473.4 0.68 2.98

East Shanghai 0.39 0.23 6,2 62,90 37.10
Jiangsu 1.02 0,75 102.6 9.94 7,3I
Zhejiang 0.47 0.29 I01.8 4.62 2,85
Anhui 0.41 0,45 139.5 2.94 3,23

Fujian O.13 O.I I 121.5 1.07 0.9 I
Jiangxi 0.32 0.30 166.8 1.92 1.80
Shandong 1,89 1.30 153,I 12.34 8.49

South-Central Henan 0.68 0.72 166.9 4.07 4,3I
Hubei 0.62 0.50 187.5 3.31 2.67
Hunan 0.58 0.39 2 I0. I 2.76 1,86

Guangdong 0.42 0.22 178,0 2.36 1.24
Guangxi 0.59 0.28 230.5 2.56 1.21
Hainan 0,01 0.OI 34,0 0.29 0.29

Southwest Sichuan 1.50 0.91 566.6 2.65 1.61
Guizhou 0.54 0.28 176.3 3.06 1.59
Yunnan 0.23 0.26 392,2 0.59 0.66

Tibet {C) (c) .... I, 182.7 . {c) ....(c)
Northwest Shaanxi 0.62 0.48 205.0 3.02 2,34

Gansu O.15 0.21 455.0 0.33 0.46

Qinghai 0.35 0.06 779. I 0.45 0,08
Ningxia 0,03 O,13 66,0 0.45 1.97
Xinjiang O.I I 0.13 1,635.2 0,07 0.08

NatJonalTotal/Average 15,65 13.99 9,586.0 1,63 1,46

(a) Emissionsarefor Industrial enterprisesonly and Includeonly emissionsfrom processeswhichcontributeto the productionof mate-
rial goods. Significant emissions sourcessuch as residencesand restaurantsare not included, Electric utilities areusually con-
sideredto be Industrial enterprises tn Chinese statistics.

(b) The literal translation for this categoryIs "smoke particulates."
(c) Not available.

Source:China Statistical Yearbook, 1990 (SSB,Belling).
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Table VII-4. Ambient Air Quality in Selected Chinese Cities: Total Suspended Particulates, 1980-

Annual Averages, ug/m3

City Province 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989
II I II

1 major cities (a) ....... 432
major sou_em cities (a) - - - 330 450 444 391 370 - 318

major northern cities (a) - - - 870 870 740 715 805 - 526
Beijing - 494 - - 399 -
Tianjin - 690 710 690 560 570 540 470 4 I0 360
Taiyuan Shanxi - 970 890 1,041 783
Datong Shanxi - 676 674 854 566
Yangquan Shanxi - 872 808 I, 153 600

, Changzhi Shanxi 421 359 440 420
Linfeng Shanxi 1,336 982 1,479 828
Hohhot Inner Mongolia - - - 679
Shenyang Liaoning 1,023 689 I, 142 I, 167 608 534 646 593 460
Dalian Liaoning 750 780 9 I0 590 490 340 420 430 440 400
Changchun Jilin ...... 550 470
Harbin Heilong_iang ...... 540 450
Qiclihar Heilongiiang ...... 540 400
Daqing Heilongjiang ........ 130 120
Jiamusi Heilongjiang ....... 500 350
Mudanjiang Heilon_iang ..... 790 790
Shanghai - - 280 - - - 190 -
Nanjing (b) Jiangsu - 235 246 224 341 455 469 423 627 273
Xuzhou Jiangsu .. 440 - - - 443
Hangzhou Zhejiang - - 250
Ningbo Zhejiang ..... 152
Wenzhou Zhejiang - - 280

Jiaxing Zhejiang - - 350
Shaoxing Zhejiang - - 169
Hefei Anhui 460 450 360 - 240
Huainan Anhui 540 550 580 660 330
Huaibei Anhui - 560 700 600 940 550

Anqing Anhui - - 520 240 240 220 160
Wuhu Anhui - - 1,030 980 950 440 260
Ma'anshan Anhui - - - 370 510 370 420 520

5-city avg.(c) Henan 1,417 750 960 878 765 792 671 765
Wuhan Hubei - - 495 567 474 335 349 333 358 320

Huangshi Hul0ei ....... 670 290
Xiangfan Hubei ....... 686 358
Shashi Hubei ...... 450 370

Yichang Hubei ..... 410 130
Shiyan Hubei - - - 620 480
Guangzhou Guangdong - - 280 270 230 230 290 277
ShenzhenSEZ Guangdong - - - 200
Zhuhai SEZ Guanl_dong - - - 390 190
Chongqing Sichuan - 600 430
Chengdu Sichuan 300 340 330 380 360 330 420 -
province avg. Guizhou 799 745 539 552

Guiyanl_ Guizhou - 574 465 470 385
lanzhou Gansu - - 710
Tianshui Gansu ..... 730

Jiayuguan Gansu .... 290
Yinchuan Ningxia .... 392

(a) Averageof measurementsin majorcities. Sourcedtd not specifywhich cities.
(b) 1981-1984 figuresare for "floating dust" ("piaochenzhi").
(c) Averageof measurementsin Zhengzhou,Kaifeng,Luoyang, Plngdlngshan,and Anyang.

Source: Yearbookof China's Environment, 1990 (China EnvironmentalSciencePress,Beijing).
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Table VII-5. Ambient Air Quality in Selected Chinese Cities: Sulfur Dioxide, 1979-1989

Annual Averages, ug/m3

City Province 1979 1980 1981 i 982 1983 1984 i 985 1986 1987 1988 1989
i ii i iiiii iiii ii

majorcities(a) ...... 105 I
majorsoutherncities(a) ...... 119
majornortherncities(a) ...... 93
Beijing - - - 107 - 99
Tianjin - 160 200 200 190 160 190 170 190 130
Taiyuan Shanxi - - - 290 240 247 409
Datong Shanxi - - 157 129 182 258
Yangquan Shanxi - - - I 13 148 123 145
Changzhi Shanxi - - 62 31 42 37
Linfeng Shanxi - - 94 166 222 356
Hohhot InnerMongolia .... 88
Shenyang Liaoning - 158 I 16 109 127 I 16 159 143 100 146
Dalian Liaoning 60 60 70 50 70 60 60 60 60 54
Changchun Jilin .... 45
Harbin Heilongjiang .... 48 45
Qiqihar Heilongjiang ..... 30 24
Daqing Heilongjiang ..... 7 8
Jiarnusi Heilongjiang ..... 26 25
Mudanjiang Heilon_iian_ ...... 51 62
Nanjing Jiangsu - 57 63 73 92 92 88 80 83 65
Xuzhou Jiangsu - 47 .... 70
Hangzhou Zhejiang ...... 97
Ningbo Zhejiang ..... 30
Wenzhou Zhejiang ..... 51
Jiaxing Zhejiang ......... 49
Shaoxing Zhejiang ....... 71
Hefei Anhui ..... 30 60 40 50
Huainan Anhui ..... 40 50 50 30 20
Huaibei Anhui ..... 20 20 20 30 20
Anqing Anhui ..... 30 40 30 30 30
Wuhu Anhui ..... 20 60 70 40 30
Ma'anshan Anhui ..... 20 20 20 I0 10
5-cityavg,(b) Henan - - 64 73 70 56 61 57 57 59 -
Wuhan Hubei - - 48 62 79 71 54 48 43 48
Huangshi Hubei ...... 144 121
Xiangfan Hubei ..... 44 42
Shashi Hubei ...... 69 88
Yichang Hubei ..... 192 246
Shiyan Hubei .... 26 17
Guangzhou Guangdong - - 70 80 90 80 90 100
ShenzhenSEZ Guangdong .... 20 10
ShantouSEZ Guangdong ..... 10
ZhuhaiSEZ Guan_don_ - - - 10 < 10 10 10 20
Chongqing Sichuan .... 360 340
Chengdu Sichuan 150 140 110 100 100 80 80 70 80 70 -
provinceavg. Guizhou .... 219 236 214 204
Guiyang Guizhou - - 465 439 374 330
Lanzhou Gansu .... 467
Tianshui Gansu ..... 59
Jiayuguan Gansu ..... 26
Yinchuan Ningxia .... 19

(a) Averageof measurementsin majorcities.Sourcedid notspecifywhichcities.
(b) Averageofmeasurementsin Zhengzhou,Kalfeng,Luoyang,Plngdlngshan,andAnyang.

Source:YearbookofChlna'sEnvironment,1990 (ChinaEnvironmentalSciencePress,Beijing).
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Table VII-6. Ambient Air Quality in Selected Chinese Cities: Nitrogen Oxides, 1979-1989

Annual Averages, ug/m3

, City Province 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988 i 989
I illi

Tianjin - - 80 70 60 50 60 60 60 70 50
Taiyuan Shanxi .... 68
Datong Shanxi ..... 44
Yangquan Shanxi .... 43
Changzhi Shanxi .... 50
Linfeng Shanxi ..... 48
Shenyang Liaoning - 94 609 608 71 75 69 62 61 60
Dalian Liaoning - 70 70 110 60 70 60 60 60 60 65
Changchun Jilin .... 50
Harbin Heilongjiang ..... 61
Hefei Anhui 50 70 40 - 60
Huainan Anhui - - - 40 40 50 50 40
Huaibei Anhui - - - 40 40 40 30 30

Anqing Anhui .... 40 40 40 30 30
Wuhu Anhui ..... 20 20 30 20 50
Ma'anshan Anhui ..... 30 30 40 30 40

5-crtyavg. (a) Henan - - 33 40 41 38 46 38 47 49 -
Wuhan Hubei - - - 60 68 47 45 52 54 58 59

Guangzhou Guangdong - - - 50 - - 80 100 110 110 133
ShenzhenSF_Z Guangdong ...... 60 50
Shantou SEZ Guangdong ...... 23
Zhuhai SEZ Guangdong - - 30 20 20 40 40
Chongqing Sichuan .... 70 60
Chengdu Sichuan 70 40 50 50 40 50 50 60 50
province avg. Guizhou - - 30 33 30 34
Gui_ng Guizhou - 47 44 34 29
Lanzhou Gansu .... 182
Tianshui Gansu - - - 70

Jiayuguan Gansu .... 20
Yinchuan Ningxia .... 25

(a) Averageof measurementsin Zhengzhou, Kaifeng,Luoyang,Plngdlngshan,and Anyang.

Source: Yearbookof China'sEnvironment, 1990 (China EnvironmentalSciencePress,Beijing).

Table VII-7. Ambient Air Quality in Selected Chinese Cities: Carbon Monoxide, 1981-1989

Annual Averages, ug/m3

City Province 1981 1982 1983 1984 1985 1986 1987 1988 1989
I I I

Tianjin - 2.25 3.00 2.84 6.82 3.I I 3.83 3.61 3.33
Shenyang Liaoning 3.03 1.72 I. I I 2.72 2.00 2.46 1.78 1.67 1.92
Dalian Liaoning - 2.59 4.32 2.36 2.04 2.49 3.33 2.62
Changchun Jilin - 1,49
Harbin Heilongjiang - - 3.76
Guangzhou Guangdong 2.75 2.90 2.70 2,61 3.10 2.33

Source: Yearbookof Chtna's Environment, 1990 (China EnvironmentalSciencePress.Belling).
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Table VII-8. Particulate Deposition for Selected Chinese Cities, 1980-1989

Annual Averages, tonnes per square km per month

City Province 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989
II III II I

Beijing - 31.40 - - 26.40 - 20.00 17.80
Tianlin - - 45.95 32.60 33.90 31.50 30.60 24.38 19.51 18,23
Shenyang Liaoning - 50.15 39.88 46.19 48.36 39. I0 41,01 53.63 48.03 41.20
Dalian Liaoning 24,31 27.86 29,98 28.60 29.40 29.34 28.99 27.59 24.72 23,70
Changchun Jilin - - - 46.03 45,16
Harbin Heilongjiang .... 44,20
Shanghai - 28.80 - 25.00 - -
Xuzhou Jiangsu - 28.00 - - 16.40
Hefei Anhui - 12.13 10.43 14.85 - 19,29
Huainan Anhui - - - 13.45 17.32
Huaibei Anhui - - 9,32 11.85 11.54 13.25 12,85

Anqing Anhui - - 14,17 14.61 I 1,69 13.12 12.93
Wuhu Anhui - - 19.01 15.20 27,50 25,64
Ma'anshan Anhui - - 47.80 34.61 29.75 26.21

5-city avg.(a) Henan 45.89 4 I. 13 33,25 32.84 36.50 32.45 26.14 24.54
Wuhan Hubei 24.30 20.23 23.24 22.63 22.76 17.85 22.72 17.62

Guangzhou Guangclong 15,09 - - 12.66 13,75 14.19 13.65 10.04
Shantou SEZ Guang.don_ ..... 5.50
Chengdu Sichuan - I 1.48 I 1.56 16.86 10.43 12.29 9.29 I 1.75
province avg. Guizhou - - - 14.30 14.60 I 1.20 10.80
Guiyang Guizhou - - 17.20 15.90 21.90

(a) Average of measurements in Zhengzhou, Kaifeng, Luoyang, Pingdtngshan, and Anyang.

Source: Yearbook of China's Environment, 1990 (China Environmental Science Press, Beijing).

VII- 14 China Energy Databook Chapter WI, Energy and Environment|



Chapter VIII--International Comparisons



Intemational Comparisons
II I II I I I I II

OVERVIEW

hina is one of the largest consumers of much largershares of primaryproduction fromoil and

commercialenergy and produces an lncreas- natural gas. Both also have small shares from nucle-
ing share of the world's output of industrial ar electricity. Because its fossil fuel resources are
products. In this sense lt resembles already insignificant, Japan's primary energy production

developed countries. In terms of per capita con- structure is the farthest fromChina's; 63% comes from
sumption and patterns of energy use and other activ- nuclear electricity and another 26% from hydro-
ities, however, China more closely resembles other electricity.
developing countriesand countries characterizeduntil Between 1970 and 1988 China's share of world
recently by large planned economies, prima W energy consumption (commercial energy

Most of the comparisons in this section include only) doubled from 4% to 8% while world con-
China, India, Japan, the United States, and the for- sumption increased by one-half, from 7464 Mtce to
met Soviet Union. India was chosen because it is 11280 Mtce (TableVIII-2). Indiashare also doubled,

a large developing country, with a population second from 1% to 2%, while the former Soviet Union's
only to China's but with a smaller resource base. increased from 14% to 18%, Japan's remained at
Japan and the United States were chosen as repre- 5%, and the United States' declined from 32% to
sentative developed countries. The former has a 25%. Per capita consumption increased in ali of
dynamic economy, which though very efficient is these countriesbut the UnitedStates, although in 1988
almost completely reliant on imported energy. The the comparison between developed and develop-
latteris more serf-sufficientin energy,but has the high- ing countries was still very unfavorable. In that
est total and per capita rates of energy consump- year per capita commercial energy consumption in
tion in the world. The former Soviet Union was the United States was 13 times China's 859 Mtce

chosen for comparison to another country with a per capita.
large, centrally-planned economy that has also When biomass is included in the accounting of
emphasized the development of heavy industry over primary energy consumption, the differences in fuel
other sectors, structure between developed and developing coun-

tries becomes very apparent (Table VIII-3). Coal
is still important in both India and China, providing

PRIMARY ENERGY PRODUCTION 35% and 59% in 1988, but coal's importance is
rivaledby biomass,with 37% and 22%. The three

AND CONSUMPTION developedcountriesherearebycontrastmuchmore
dependentonfossilfuels,whichaccountfor83%,85%,

China produced 1017 Mtce, or 8.5% of the world's and 92% of primary energyconsumptionin Japan,
primary energy in 1989 (Table VIII-1). This was the United States, and the former Soviet Union
lessthan halfof that producedin the United States respectively.
and the formerSoviet Union, both with about2400 Absolute amounts of coal consumed have
Btce, and several times that in India and Japan, increasedin ali the countriesexaminedhere, but it
with 221 Mtce and 119 Mtce respectively. In its hasbecomerelativelymoreimportantfor thedevel-
structure of primary energy production China is oping countries. China and India'ssharesof world
closest to India, which also receives more than half coal consumption doubled between 1970 and 1988,

of its energy from coal, but has slightly largershares to 22% and 4% respectively, while developed coun-
of oil, natural gas, and hydroelectricity. The United try shares fell (Table VIII-4).
States and the former Soviet Union differ in their
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While it is difficult to compare directly the ener- China's industrial sector is similar to that in
gy intensities (primary energy consumption per unit India in the dominance of coal (58% and 52% respec-
of gross domestic product (GDP)) of different nation- ttvely; Table VIII-7). The developed countries rely
al economies, comparisons of intensity trends can much more heavily on fossilfuels, and the contribution
give informationon the relativedirection of structural of electricity to Japan's Industrial end-use con-
and technological change. Table VIII-5 shows that sumptlon is particularly high at 54%._ The sltua-
energy intensities in developed countries, repre- tlon is similar for the transportation sector; because
sented by Japan and the United States, have declined steam locomotives are still common in both China
fairly steadily since 1970, while those in developing and India, coal makes significantcontributionsto sec-
countries rose. After the mid-1970s, however, China toral consumption (26% and 22% respectively)
became an exception to this trend. A combination although petroleum products dominate in ali coun-
of improvements in the physical energy intensity of tries (Table VIII-8). China's residential and com-
production and growth in the contributions of less inertial sector again reflect the importance of coal in
energy-intensive sectors to GDP has led to dramat- China's energy system. Of the countries examined
ic declines in energy intensity, it is the only one forwhich coal use forms the major

part of energy consumption (80% of commercial
energyand 31%of total energy end use; Table VIII-

END-USE CONSUMPTION 9). Commercialenergyisrelativelymore important
in China's residential sector than in India's, while

Sectoraldata on energy end-useconsumption from biomassisonly a smallportionof residentialenduse
different countries are difficult to compare. Data in theonlydevelopedcountryforwhichthe information
collection conventions and completeness of cover- was available (the United States; 3%).
age vary between countries, so that categories are not For ali five countries examined end-use ener-
necessarily comparable. Figures come from many gy consumption shows that a largeamount of primary
different sources, including research papers which energy consumption is used in electricity genera-
estimate sectoral consumption on the basis of sam- tion (Table VIII-lO). China's reliance on the direct
pies. The data and comparisons in this section, use of coal, then, becomes even more apparent; at
therefore, are not meant to be accurate, but are 59% it is similar to the share of end use forali los-

intended to provide a rough indication of the rela- sil fuels in the other four countries, China's end
tire importance of major sectors in energy con- use share of electricity, 22%, is smaller than forany
sumption, of the other countries.

Table VIII-6 shows total commercial energy The importance of direct use of coal is see again
consumption by sector for 1987. China stands out in Table VIII-11. Of the five countries, China con-
in that industry's share (66%) is larger by farthan that verts the smallest share of its coal Into electricity,
in any other country, including the former Soviet 25% compared to the former Soviet Union's 43%,
Union (51%) on which China's de',,elopment was the next lowest. China's residential and commercial
closely modeled. The parallel to economic struc- sectoralso takes a largershare (22%)than in any other
ture can be seen in Table VIII-26; China's industrial country. The share of coal end use in industry is
sector accounted for 52%of GDP in 1987, whereas similar to that in ali the other countries but the

the shares were 45% in Japan and about one-third United States.
in the remaining countries. China's transportation China's petroleum end use structure is unique
sector also takes a smaller share than in any of the in the large sharegoing to industry(34%)and the small
other countries, 8% as oppc.,sed to 18% in the former share going to residences and commerce (3%; Table
Soviet Union, which has the next smallest trans- VIII-12). As in the United States, only a very small
portation share. At 22% the residential sector share portion of China's petroleum products is used to
is close to that of ali the other countries but the generate electricity (9%),and as in Japan and the for-
United States, where 36% of end-use is in residences, mer Soviet Union about one-third is used for trans-

portation.
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The dominanceof the Industrialsectorin China TRANSPORTATION STRUCTURE

relative to other countries is again evident in the
pattern of electricity consumption (Table VIII-13). China has the smallest total and per capita rates of
Industrial sector shares of electricity consumption In travel among the countries compared, less than half
the other four countries presented here range from of the figures for India in both categories (Table
36%in the United States to 62% in the formerSoviet VIII-23). Another feature that distinguishes pas-
Union, compared to the 78% share in China. senger travel in China Is thatrail andwater transport
Agriculture takes the next largest share in China at are more significant than in any of the other coun-
9%, similar to that in the Soviet Union. Agricultural tries. In China 53% of passenger-km traveled are by
end use is significant in India (19%). For the devel- rail, and the former Soviet Union and lapan are
oped countries,Japanand the United States,residential next at about one-third. The share of road trans-
and commercial shares are several times largerthan portation in China is yew small, 40% compared to
in China. a range of 65% to 81% for the other countries.

In terms of freight traffic, rail transportation is
again more important in China than the other coun-

ENERGY-INTENSIVE tries; 61% of tonne-km traveled go by rail, com-

INDUSTRIAL PRODUCTS pared with 52% in the country with the next high-
est rate, the former Soviet Union (Table VIII-24).

Railtrafficin Japan is comparatively minuscule at 5%.
This chapter reports statistics on production of sev- Freight traffic by road (17%) is less important than
eral energy-intensive industrial products including in ali other countriesbut the formerSoviet Union (7%).
crude steel, cement, primary aluminum, ethylene, The share of freight traveling by water is 19%, in
ammonia production, caustic soda, soda ash, sulfuric the middle of the range provided by Japan (45%)
acid, and wood pulp for 1979 through 1988 (Tables and the former Soviet Union (3%). Only the United
VIII-14 to VIII-22). Production of ali of these in States and the former Soviet Union move large
both China and India increased, and China's share shares of freight by pipeline. China's per capita
of worldwideproduction also clearly increased foreach freight traffic is again small, though not as small as
product. China's share of cement production espe- India's in this case.
cially is noteworthy; its 1988 share of 19%was larg-
er than that of any other country, whereas in 1979

its 8.5% share was lower than that of the former CARBON DIOXIDE El*ll$SIONS
Soviet Union, Japan, or the United States. Japanese
and American production has declined in absolute Table VIII-25 shows the world's three largest emit-
terms for a number of products, including crude ters of anthropogenic carbon dioxide, the United
steel, cement, and primary aluminum, and the two States, the formerSoviet Union in China. Respectively
countries' shares of production have also decreased they contribute 22%, 18%, and 10%, summing to
forethylene, soda ash, sulfuricacid, and wood pulp. 51% of total emissions (5.9 billion tonnes in 1988).
Production of ali products rose in the formerSoviet The first two have been major contributorsfor the past
Union, although shares of world production of 40years, but, except fora spike in the late 1950s dur-
cement, soda ash, and wood pulp declined. These ing the Great Leap Forward, China's emissions were
statistics confirm in a general way the trend of similar to those from Japan until the mid-1970s.
increasing transferof the production of energy-inten-
sive products from developed to developing countries.
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In terms of per capita emissions the picture is
somewhat different. The United States is by far the
highest, fluctuating between 4.2 and 6.0 tonnes per
person from 1950 to 1988. The formerSoviet Union
ranks next, with per capita emission rising steadily
to 3.8 tonnes. Japan's per capita emissions leveled
off in the early 1970s near 2.2 tonnes per person. The
fact that per capita emissions In China' are 0.6
tonnes, while China's total emissions are twice

lapan's underscores the importance of population in
analyzing greenhouse gas issues.

NOTES

1 For the formerSoviet Union only aggregatefiguresfor ali
fossilfuel usein the Industrial,transportation,and residen-
tial and commercialsectorsare available.
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Table VIII-1. Total Primary Energy Production by Energy Source for Selected Countries, 1989

I. Mtce

Hydro Nuclear
Natural Electricity Electricity

Country Coal Oil Gas (a) (a) Total
I II lEE I

China 753 197 19 48 0 1,017

India (b) 133 50 12 24 2 221
Japan I0 I 3 31 75 119
USA 779 635 641 108 230 2,393
USSR 453 889 943 90 73 2,449

ROW (c) I, 144 2,744 899 564 348 5,699

World Total (d) 3,272 4,515 2,518 865 728 I 1,897

2. Energy Source Shares of Country Energy Consumption
Hydro Nuclear

Natural Electricity Electricity

Country Coal Oil Gas (a) (a) Total
I II • I II

China 74% 19% 2% 5% 0% 100%

India (b) 60% 23% 6% I I% 1% 100%
Japan 8% I% 2% 26% 63% 100%
USA 33% 27% 27% 5% 10% 100%
USSR 19% 36% 39% 4% 3% 100%

ROW(c) - - -

World Total(d) 27% 3896 21% 7% 6% 100%

3. Country' Shares of World Energy Source Consumption
Hydro Nuclear

Natural Electricity Electricity
Country Coal Oil Gas (a) (a) Total

II Illl

China 23% 4% I% 6% 0% 9%

India (b) 4% I% < 1% 3% < 1% 2%
Japan < I% < I% < I% 4% 10% I%
USA 24% 14% 25% 12% 32% 20%
USSR 14% 20% 37% 10% 10% 21%

ROW (c) 35% 6 I% 36% 65% 48% 48%

World Total (d) 100% 100% 100% 100% 100% 100%

(a) BPfiguresare in toe. BP estimatesabout 4 billion kwh per million toe in a modempowerplant. Using the standardChinesecon-
version factorof 0.404 kgce/kWh we have convertedelectricity at 1.616tce/toe rather than the 1.43tee/toe usedelsewhere In this
data book, Except for India, electricity production figuresare actually consumption figures.

(b) Natural gas,hydroelectricity, and nuclear electricityfiguresfor India are for 1988 (IES database}.
(c) Rest of the world.
(d) World total is ad)usted to reflect difference between BP and SSB figures for China's primary energy consumption.

Source: China -- Energy in China, 1990 (MOE, Belling); India -- IES, EAP, LBL,Berkeley, 1990; Others -- BP Statistical Review of
World Energy, 1990
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Figure VIII-1. Shares of Primary Energy Production

by Energy Source, Selected Countries, 1989
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Figure VIII-2. Shares of World Primary

Energy Source Production by Country, 1989
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Table VIII-2. World Primary Commercial Energy Consumption
by Region or Nation, 1970 & 1988

1. Mtce

Country 1970 1988
I1|1

China 291 931
India 92 252

Japan 408 575
USA 2.374 2,768
USSR 1,071 1,988

ROW (a) 3,229 4,765

World Total(b) 7,464 I 1,280

2. Shares

Country 1970 1988
III I

China 4% 8%
India 1% 2%

japan 5% 5%
USA 32% 25%
USSR 14% 18%

RoW (a) 43% 42%

Wor/dTotal 100% 100%

3. Per Capita Consumption (kgce)

Country 1970 1988

China 356 859
India 167 310

Japan 3,920 4,717
USA II ,578 11.253

USSR 4,431 7,048 (c)

(a) Rest of the world.
(b) World total is adjusted to reflect difference between BP and SSB figures for Chlna's primary energy consumption.
(c) 1988 per capita figure for USSR based on 1987 population.

Source: China -- Energy Statistical Yearbook of China, 1989; India -- LDCEnergy Database, International Energy Studies, LBL;Others
-- BP Statistical Review of World Energy, 1990.
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Figure VIII-3. Shares of World Primary Commercial Energy Consumption
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Figure VIII-4. Per Capita Primary Commercial
Energy Consumption, 1970 & 1988
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Table VIII-3. Primary Energy Consumption by Energy Source for Selected Countries, 1988

1. Mtce

Hydro Nuclear

Natural Electricity Electricity
Country Coal Oil Gas (a) (a) Biomass Total
i ,iii i

China (b) 710 158 19 44 0 266 I, 197
India (b) 143 74 12 24 2 150 405
japan 109 342 56 31 75 (d) 613
USA (c) 674 I, 177 663 108 230 104 2,956

USSR 434 633 785 91 73 (d) 2,015

2. Shares
Hydro Nuclear

Natural Electricity Electricity
Country Coal Oil Gas (a) (a) Biomass Total

China (b) 59% 13% 2% 4% 0% 22% 100%
India (b) 35% 18% 3% 6% I% 37% 100%
Japan 18% 56% 9% 5% 12% (d) 100%
USA (c) 23% 40% 22% 4% 8% 4% 100%

USSR 22% 3I% 39% 4% 4% (d) 100%

(a) BP figures are in toe. BP estimates about 4 billion kWh per million toe in a modem power plant. Using the standard Chinese
conversion factor of 0.404 kgcedkWh we have converted electricity at 1.616 tce/toe rather than the 1.43 tce/toe used elsewhere
in this data book.

(b) Biomass figure is for 1987.
(c) Biomass figure is for 1989.
(d) Not available.

Source: China -- Energy Statistical Yearbook of China, i989 (SSB, Beijing); Naiional RuralEne_'_ Planning, 1990 (China Standards
Press, Beijing); India -- IES, EAP, LBL,Berkeley, 1990; Others -- BP Statistical Review of World Energy, 1990; USA biomass --
Estimates of 133. Biofuels Consumption 1989(EIA, DOE, Washington, D.C.).
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Figure VIII-5. Shares of Primary Energy Consumption
by Energy Source, Selected Countries, 1988
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Table VIII-4. World Primary Coal Consumption, 1970 & 1988

1. Mtce

Country 1970 1988
i I

China 237 710
India 53 143

Japan 86 109
USA 471 674
USSR 420 434

ROW (a) 886 I, 118

Total(b) 2,154 3ol87

2. Shares

Country 1970 1988

China I I% 22%
India 2% 4%

Japan 4% 3%
USA 22% 2 I%
USSR 20% 14%

ROW (a) 41% 35%

Total 100% 100%

(a) Rest of the world
(b) World total is adjusted to reflect difference between BP and SSB figures for Chlna's primary coal consumption.

Source:

= China - Energy Statistical Yearbook of China, 1989 (SSB, Beijing);
India - LDC Energy Database. International Energy Studies, LBL;
Others - BP Statistical Review of World Energy, 1990.
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Figure VIII-6. Coal Consumption Shares, Selected Countries
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Table VIII-5. Intensity Trends:
Primary Commercial Energy Consumption per Unit GDP, 1970-1988 (a)

China (b) (e)

Primary Intensity

Energy GDP (tce per Growth
Consumption (billion thousand Rate Intensit_ Indices

Year (million tce) 1980 yuan) 1980 yuan) (percent) -I 970 = I 1977 = I_

1970 291 262 I. I I 1.00 0,74
1971 344 280 1.23 10.4% I. I0 0.82
1972 371 289 1.29 4.9% I, 16 0,86
1973 389 313 1,24 -3,2% I. 12 0.83
1974 399 316 1.26 1.6% I. 14 0.85
1975 453 342 1.32 4,7% I. 19 0,89
1976 476 324 1,47 I 1.2% 1,33 0,99
1977 522 349 1.49 1.5% 1.35 1.00
1978 570 393 1.45 -2,9% 1.31 0.97
1979 585 420 1,39 -4, I% 1.25 0.93
1980 603 447 1.35 -3. I% 1,21 0.90
1981 594 469 1.27 -6.0% I, 14 0.85
1982 621 508 1,22 -3.5% I. I0 0,82
1983 662 558 I, 19 -3.0% 1.07 0.79
1984 71 I 633 I. 12 -5.3% 1.01 0.75
1985 768 716 1.07 -4,5% 0.97 0,72
1986 8 I0 773 1.05 -2.4% 0.94 0.70
1987 869 855 1.02 -2,9% 0.92 0.68
1988 931 950 0.98 -3,6% 0.88 0,66

2. India (c)

Primary Intensity

Energy GDP (tce per Growth
Consumption (billion thousand Rate Intensity Indices

Year (millk_n tce) 1980 rupees) 1980 rupees) (percent) 1970 = I 1977 = I

1970 92 904 O.I01 1.00 0.88
1971 96 913 O.105 3.2% 1.03 0.9I
1972 99 91 I O.109 3.9% 1.07 0.95
1973 104 952 O.109 0,6% 1.08 0.95
1974 I I I 963 O,115 5.2% I, 13 1.00
1975 I 18 1,050 O.I 13 -2.0% I. I I 0.98
1976 127 1,063 O.I 19 5.8% I. 18 1.04
1977 131 I, 142 O.I 15 -3.6% I, 13 1.00
1978 137 1,205 O.I 14 -0,8% I, 12 0.99
1979 142 1,142 0,124 9.0% 1,22 1.08. "
1980 148 1,222 O.121 -2.4% I, 19 1.05
1981 163 1,298 O.125 3.4% 1,24 1.09
1982 169 ,338 O.126 0.5% 1.24 I. I0
1983 180 ,448 O.124 - 1.3% 1.23 1.08
1984 189 ,505 O.126 I. I% 1.24 1.09
1985 206 ,582 O.130 3.5% 1.28 I. 13
1986 219 ,644 0.133 2.1% 1.31 1.16
1987 229 ,704 O.134 1.0% 1.32 I. 17
1988 252 1,874 O.135 0.3% 1.33 1.17

comparable series of data for the USSR was available and so is not presented here.
Energy consumption data from Energy in China, 1990 (MOE, Beijing).
Energy consumption data from LDC Energy Database, IES, EAP.
Energy consumption data from BP Statistical Review of World Energy, lune 1990.
1988 GDP figure estimated by WB.

Energy in China, 1990 (MOE, Beijing); LDC Energy Database, IES, EAP; BP Statistical Review of World Energy, June 1990.
Tables, 1989-90 (The World Bank, Washington, D.C.).
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Table VIII-5. Intensity Trends:
Primary Commercial Energy Consumption per Unit GDP, 1970-1988 (continued) (a)

Japan (d) (e)

Primary Intensity
Energy GDP (tee per Growth

Consumption (billion thousand Rate Intensity Indices
Year (million tce) 1980 yen) 1980 yen) (percent) 1970 = I 1977 = I

IIII

970 408 142,796 2,86 1,00 I. 12
971 431 148,9I0 2.89 1.4% 1.01 I. 14
972 444 161,512 2.75 -4.9% 0.96 1.08
973 497 174,064 2.86 3,8% 1.00 I. 12
974 495 173,465 2.86 0.0% 1.00 I. 12
975 473 178,539 2.65 -7.3% 0.93 1.04
976 493 186,817 2.64 -0.3% 0.92 1.04
977 498 195,843 2.54 - 3.7% 0.89 1.00
978 507 206,018 2.46 -3.2% 0.86 0.97
979 529 215,696 2.45 -0.3% 0.86 0,96
980 514 226,081 2,27 -7,3% 0.80 0.89
981 506 234,213 2.16 -5. I% 0,76 0.85
982 488 240,832 2.02 -6,2% 0,71 0.80
983 490 248,940 1.97 -2.9% 0,69 0.77
984 533 260,136 2.05 4. I% 0.72 0.81
985 535 271,549 1.97 -3.7% 0.69 0.78

1986 537 278,324 1.93 -2.I% 0.68 0.76
1987 544 287,681 1.89 -2.I% 0.66 0,74
1988 575 302,895 1.90 0,5% 0.67 0.75

United States (d) (e)

Primary Intensity
Energy GDP (tce per Growth

Consumption (billion thousand Rate ,,Intens!t)r,,! nd!,ces
Year (million tce) 1980 dollars) 1980 dollars) (percent) 1970 = I 1977 = I

II II IIIIII I II

1970 2,374 1,865 1.27 1,00 I. I I
1971 2,432 1,91I 1.27 0.0% 1.00 I. I I
1972 2,528 2,01 I 1.26 -1,2% 0.99 1.09
1973 2,579 2, 114 .22 -3.0% 0.96 1,06
1974 2,513 2,102 .20 -2,0% 0,94 1.04

1975 2,444 2,082 .17 -1.8% 0,92 1.02
1976 2,574 2,184 .18 0.4% 0.93 1.03
1977 2,635 2,292 .15 -2.5% 0.90 1.00
1978 2,698 2,423 •I I -3.1% 0.88 0.97
1979 2,729 2,483 .I0 - 1.3% 0.86 0.96
1980 2,626 2,477 .06 -3.6% 0.83 0.92
1981 2,566 2,513 ,02 -3.7% 0.80 0.89
1982 2,458 2,454 .00 - 1.9% 0.79 0.87
1983 2,451 2,545 0,96 -3.9% 0.76 0.84
1984 2,573 2,718 0.95 -1.7% 0.74 0.82
1985 2,563 2,814 0,91 -3,8% 0,72 0.79
1986 2,570 2,903 0.89 -2,8% 0,70 0.77
1987 2,661 3,022 0,88 -0,6% 0.69 0.77
1988 2,768 3,158 0.88 -0.4% 0.69 0.76

comparable series of data for the USSR was available and so is not presented here.
Energy consumption data from Energy in China, 1990 (MOE, Beijing).
Energy consumption data from LDC Energy Database, IES, EAR
Energy consumption data from BP Statistical Review of World Energy, iune 1990.

GDP figure estimated by WB.

Energy in China, 1990 (MOE, Bei}lng); LDC Energy Database, IES, EAP', BP Statistical Review of World Energy, lune 1990.
Tables, 1989-90 (The World Bank, Washington, D.C.).
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Figure VIII-7. Energy Intensity Trends,
Selected Countries, 1970-1988
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Table VIII-6. Total Energy Consumption by Sector for Selected Countries, 1987

1. Commercial Energy Only, Mtce (a)

Residential &

Country Industry Agriculture Transportation Commercial Total
I II

China 516 40 60 169 786
India 84 19 32 29 164

Japan 172 7 89 94 361
USA 1,007 - 772 998 2,776
USSR 860 134 297 397 1,688

2. Commercial Energy Only, Shares

Residential &

Country Industry Agriculture Transportation Commercial Total
li I I

China 65.7% 5. I% 7,6% 21.6% 100,0%
India 51.0% I 1.6% 19,7% 17.7% 100,0%

Japan 47.6% 1.9% 24.6% 25.9% 100,0_
USA 36.3% 27.8% 35.9% 100,0%
USSR 50.9% 8.0% 17.6% 23,5% 100.0%

3. Commercial and Biomass Energy, Mtce (a,b)

Residential &

Country Industry Agriculture Transportation Commf, rcial Total
I l -- II IIn

China 516 40 60 436 1,052
India 84 19 32 179 315

japan 172 7 89 94 36 I
USA 1,007 772 I, 102 2,880
USSR 860 134 297 397 1,688

4. Commercial and Biomass Energy, Shares

Residential &

Country Industry Agriculture Transportation Commercial Total
IIIII

China 49. I% 3.8% 5.7% 41.4% 100,0_
India 26,7% 6.1% 10,3% 57.0% 100,0_

Japan 47,6% 1.9% 24,6% 25.9% 100.0_
USA 35,0% - 26.8% 38,3% 100,0%
USSR 50,9% 8.0% 17.6% 235% 100.0%

(a) Electricity has beenconvenedat 0.404 kgce/kwh.
(b) Biomassfiguresare for 1988. Ali biomassIs assumedto be used In the residential sector.
- Not available.

Source:China- EnergyStatisticalYearbookof China, 1989, SSB,Beijing;
india - IES data base, EAP, LBL, Berkeley, 1990;
lapan - Energy Balances of OECD Countries 1987-1988, IEA, Paris, 1990
L.I__ -. " -'_'_al Energy,Review, 1989, EIA, DoE:

, ,per and Schipper, 1992.

VIII-I 8 China Energy Databook Chapter VIII, International Comparisons



Figure VIII-8. Sectoral Shares oi: Energy End-use,
Commercial Energy Only, 1987
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Figure VIII-9. Sectoral Shares of Energy End-use,
Commercial and Biomass Energy, 1987'
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Table VIII-7. Industrial Energy Consumption by Source, 1987

1. Mtce (a)

Country Coal Liquids Gasses Electricity Heat (c) Total
I

China(a) 299.25 39,98 28,27 136,22 12.65 516.37
India 43.80 7.72 1.49 30.82 - 83.83
Japan 48.12 73.27 5.09 148,26 0.03 274.77
USA 96.44 295.83 262.23 341.21 - 995.7I
USSR(b) 453.31 (b) (b) 327.55 78,02 858.88

2. Shares

Country Coal Liquids Gasses Electricity Heat (c) Total
ilia

China(a) 58.0% 7.7% 5.5% 26,4% 2.4% 100.096
India 52.2% 9,2% 1.8% 36.8% 100.0%
Japan 17.5% 26,7% 1,9% 54.0% <0,I% 100.096
USA 9.7% 29.7% 26,396 34.3% 100.0%
USSR(b) 52.8% (b) (b) 38.I% 9.I% 100.0%

(a) Includes feedstocks.
(b) Thefigureundercoal forthe USSRincudestotalenduse of fuels,Includingcoal and coalproducts,petroleumproducts,and nat-

uralgas. A reliablebreakdownby typeof fuelwas unavailable.
(c) Heatincludesthe energyvalue in end use of processsteamand otherheat sources. Sinceelectricityhasbeen convertedto Mtce

In thistable,theheatcategorydoublecountstothe extentthatheat usedin industrycomesfromcogeneration.Inthe case of China
the correctionIs likely to be small since less than 10%of Installedcapacityis in the formof cogenerationunits.

- Notavailable.

Source:China- EnergyStatisticalYearbookof China 1989;
India - IESdatabase, LBL,1990;
|apan- EnergyBalancesof OECDCountries 1987-1988,IEA,Paris, 1990;
USA- AnnualEner_ Review,1989, EIA,DoE;
USSR- Cooperand Schipper,1992
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Figure VIII-10. Shares of Total Industrial Sector
Energy End-Use by Energy Source, 1987

i Coal _ Ali FossilFuels
i i• llll i |,l

6096 i_ Electricity 60%

, f-}l--ii-1F1-o,= N -20%

i I i I 0%
i i -- i

40% _1 Liquids at - 12%

' '-4% _!

o_kNNi i _ I I i l 0%
.... China India Japan USA former

30%7"1 Gases USSR*

_ 10%-

0% _ _ _ '1 I I I

China India Japan USA former
USSRI

•The sham of coal for the USSR represents total direct use of fossil rules.

_±____ :- __ __

Chapter VIII, International Comparisons China Energy Databook VIII-21



Table VIII-8. Transportation Energy Consumption by Source, 1987

1. Mtce

Natural

Country Coal Oil Gas (a) Electricity Total
II II II I II• I

China 16.05 43.74 0,07 3.10 62.96
India 7.15 23,80 0,00 1.40 32.35

Japan 0 86.59 0.00 6,89 93,48
USA 0 744.44 25,65 1.44 77 t.53

USSR(b) 246.30 (Io) (b) 50.60 296.90

2. Shares

Natural

Country Coal Oil Gas (a) Electricity Total
II II III I II

China 25.5% 69.5% 0. I% 4.9% 100.0%
India 22, I% 73,6% 0.0% 4.3% 100,0%

Japan 0,0% 92.6% 0.0% 7.4% 100.0%
USA 0,0% 96.5% 3.3% 0.2% 100.0%

USSR(b) 83.0% (b) (b) 17.0% 100.0%

(a) Mainly pipeline use.
(b) The figure undercoal for the USSRincudestotal enduseof fuels, inclu,dingcoal and coal products,petroleumproducts,and nat-

ural gas. A reliable breakdown by typeof fuelwas unavailable.

Source: China - EnergyStatisticalYearbookof China 1989;
India- IESdatabase,LBL,1990;

lapan-EnergyBalancesofOECD Countries1987-1988,IEA,Paris,1990;
USA- AnnualEnergyReview,1989,EIA,DoE;
USSR - EnergyUse and ConservationintheUSSR, L.Schlpper& C.Cooper,upcomingIssucofEncr_',thcIntemat!ona!Journal.
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Table VIII-9. Residential and Commercial End Use Energy Consumption by Source, 1987

1. Mtce

Country Coal Liquids Gasses Heat (d) Electricity Biomass Total
II III I I1_11 II

China 136.4 8.0 2.5 3.I 19.6 266.2 436

India (a) 2.0 12.8 0.I 0 14.2 150.2 179
Japan 0.4 50.0 12.9 0 99.0 162
USA (b) 0 49.5 302.0 610.0 33.I 995
USSR(c) 218.0 (c) (c) 77.4 101.2 397

2. Shares

Country Coal Liquids Gasses Heat (d) Electricity Biomass Total
milli u I I II I

China 31% 2% 1% I% 4% 6 I% 100%

India (a) I% 7% O.I% 0% 8% 84% 100%
Japan 0.3% 3I% 8% 0% 61% 100%
USA (b) 0% 5% 30% 6 I% 3% 100%
USSR(c) 55% (c) (c) 20% 26% 100%

(a) Biomass figure is for ali biomass fuel use.
(b) Biomass figure is for 1989.
(c) The figure under coal for the USSR incudes total end use of fuels, including coal and coal products, petroleum products, and nat-

ural gas. A reliable breakdown by type of fuel was unavailable.
(d) Heat includes the energy value in end use of process steam and other heat sources. Since electricity, has been convened to Mtce

in this table, the heat category double counts to the extent that heat used in industry comes from cogeneration. In the case of China
the correction is likely to be small since less than 10% of installed capacity is in the form of cogeneration units.

- Not available.

Source: China - Energy Statistical Yearbook of China 1989; Energy in China, 1989 (MOE, Beijing);
india - I,..o database, LBL, 1, .0,
lapan - Energy Balances of OECD Countries 1987-1988, IEA, Pads, 1990;
lISA - Annual Energy Review, 1989, EIA, DoE;
LISA biomass - Estimates of LI.S. Biofuels Consumption 1989 (EIA, DOE, Washington, D.C.);
USSR - Cooper and Schipper, 1992.

iiiiiii iii i iii
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Figure VIII-12. Residential and Commercial Energy Hse
Selected Countries, 1987
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Table VIII-10. End Use Energy Consumption by Source, 1987

1. Mtce

Country Coal (a) Liquids (b) Gasses (c) Electricity (d) Heat (e) Total
I I iiiiii i I II II I

China 468.48 98.26 30,82 177.00 15.77 790.33
India 52.90 51,27 1.59 58.60 (0 164.36
Japan 48.55 230,60 18,00 254.73 0.03 551.9I
USA 92.46 I,110,70 529,68 992.63 (0 2,725,47
USSR 254.51 389,81 358,21 517.28 135.56 1,655,37

i.....

2. Shares

Country Coal (a) Liquids (b) Gasses (tj Electricity (d) Heat (e) Total
I iiiii Illl II I I I I I

China 59.3% 12,4% 3,9% 22.4% 2.0% 100,0%
India 32.2% 31,2% 1.0% 35.7% (0 100,0%
Japan 8.8% 41.8% 3,3% 46.2% 0.0% 100,0%
USA 3,4% 40,8% 19,4% 36.4% (0 100,096
USSR 15.4% 23,5% 21.6% 31.2% 8,2% 100,0%

(a) Coalalso includes coke.
(b) Liquids include ma}oroil products and LPG.
(c) Gases aremainly natural gas.
(d) Conversionfactorforelectricityis 0.404 kgce/kwh.
(e) Heat includes districtheat and co-generatedheat.
(f) Not available.

Source: China - EnergyStatisticalYearbookof China, 1989,SSB,Beijing
India- IES,EAP,LBL,Berkeley,1990
Japan - EnergyBalances of OECDCountries 1987-1988,IEA,Paris, 1990
USA- Annual EnergyReview,1989, EIA,DoE
USSR-World EnergyStatisticsand Balances, 1971-1987,IEA, Paris, 1989
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Figure VIII-13. Shares of End Use Energy Consumption
by Energy Source, Selected Countries, 1987
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Table VIII-11. End Use Coal Consumption by Sector, 1987

1. Mtce

Power Residential &

Country Generation Industry (b) Commercial Other (c) Total
III I II mm I II II II III

China (a) 159.98 307.51 135.96 32.33 635,78
India 67.86 44.80 2.01 7.15 121,82

Japan 47.03 48. I I 0.41 95,55
USA 557.81 87.10 5.36 <0,01 650,27
USSR 191.91 194.62 48.62 I 1.27 446,42

2. Shares

Power Residential &

Country Generation Industry (b) Commercial Other (c) Total
II |

China (a) 25.2% 48.4% 21.4% 5. I% 100.0%
India 55.7% 36.8% 1.6% 5.9% 100.0%

Japan 49.2% 50.4% 0.4% 100.0_
USA 85.8% 13.4% 0.8% <0.02% 100.0%
USSR 43.0% 43.6% 10.9% 2.5% 100.0%

3. Power generation coal consumption
allocated to end-use sectors, Mtce (d)

Residential &

Country Industry (b) Commercial Other (c) Total
n

China (a) 432.55 154.35 48.88 635.78
India 83.55 16.91 21.36 121.82

Japan 75.48 18.69 94.16
USA 288.87 360.46 0.94 650.27
USSR 312.91 87.18 46.33 446.42

4. Power generation coal consumption
allocated to end-use sectors, Shares (d)

Residential &

Country Industry (b) Commercial Other (c) Total
ii

China (a) 68.0% 24.3% 7.7% 100.0%
India 68.6% 13.9% 17.5% 100.0%

Japan 80.2% 19.8% - 100.0%
USA 44.4% 55.4% 0. I% 100.0%
USSR 70.1% 19.5% 10.4% 100.0%

(a) China's industrial coal use includes feedstock.
(b) Industrial coal includescoal usedfor making coke.
(c) "Other" includestransportationandagriculturaluse.
(d) Power sector coal use is allocated among end-use sectors according to end-use electricity consumption shares(see Table

VIII.13).
- Not available.

Source: China - Energy Statistical Yearbook of China, 1989, SSB, Bet}lng;
India - LDC Energy Database, International Energy Studies, EAP, LBL,19,°0;
Japan - Energy Balances of OECD Countries 1987-1988, IEA, Paris, 1990;
USA- Annual Energy Review, 1989, EIA, DoE;
USSR -World Energy Statistics and Balances, 1971-1987, 1989 (IEA, Paris).
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Figure VIII- 14. Sectoral Shares of Coal Consumption, 1987"
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"Coal comsumed in other sectors (transportation and agnculture) is not shown here. See Table VIII-I I,

Figure VIII- 15. Sectoral Shares
of Coal Consumption, 1987: Power Generation
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Table VIII- 12. Petroleum Products Consumption by Sector, 1987

1. Mtce

Power Residential &

Country Generation Industry Transportation Commercial Agriculture Total
i i II i imilli

China (a) 23.6 40.0 40.5 4.0 8.6 II 6.8
India 5.3 7.7 23.8 12.8 6.9 56.6

Japan(b) 54.8 73.3 86.6 50.0 6.7 271.4
USA 45.5 294.7 744.4 94.3 - I, 179.0

USSR(c) 130.6 128.4 189.0 46.5 53.6 547.9

2. Shares

Power Residential &

Country Generation Industry Transportation Commercial Agriculture Total
_' ilfl limE i II

India 20% 34% 35% 3% 7% 100%

China (a) 9% 14% 42% 23% 1296 100%
Japan (b) 20% 27% 32% 18% 2% 100%
USA 4% 25% 63% 8% 100%

USSR(c) 24% 23% 34% 8% 10% 100%

(a) China's Industrial sectorpetroleum prouct use Includes feedstock. Chlna's power generation figure Includes consumption In
heat supply plants.

(b) lapan's commercial and residential sector figure Includes 15.54Mtce of non-specified use.
(c) The USSR'scommercial and residential sector figure Includes 27.57 Mtce of non-specified use.
- Not available.

Source: China- Energy Statistical Yearbookof China, 1989,SSB,Beijing;
India - LDC EnergyDatabase. International Enerb,y Studies, LBL,HSA;
Japan- EnergyBalancesof OECD Countries 1987-1988, IEA, Paris, 1990;
USA- Annual Energy Review, 1989,EIA, DoE;
USSR- World Energy Statisticsand Balances 1971-1987, IEA, Paris, 1989.

VIII-30 China Energy Databook Chapter WII, lnter, oational Comparisons



Figure VIII-16. Sectoral Shares of Petroleum Consumption
Selected Countries, 1987
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Table VIII-13. End Use Electricity Consumption by Sector, 1987

1. Billion kWh (TWh)

Country Industry Residential Commercial Transportation Agriculture Total

China 329.58 28.65 19.82 7.67 35,96 421.68
India 91.69 20.59 14.66 3.47 30.15 160.56

Japan 367.50 154.86 90.57 17.09 1.51 631.53
USA 858.00 850.00 660.00 4.00 (c) 2,372.00
USSR(a) 813.00 265.00 (c) 126.00 115.00 1,319.00

2. Shares

Country Industry Residential Commercial Transportation Agriculture Total
• I I I II II II II •

China 78.2% 6.8% 4,7% 1.8% 8.5% 100.0%
India 57.1% 12.8% 9.I% 2.2% 18.8% 100.0%

Japan 58.2% 24.5% 14.3% 2.7% 0.2% 100.0%
USA 36,2% 35.8% 27.8% 0.2% (c) 100.0%
USSR(a) 61.6% 20. I% (c) 9.6% 8.7% 100.0%

(a) Residential sector use includes commercial sector use for the USSR.
(b) There is additional unspecified use of electricity, 15 Twh forthe USSR and 84 lXvh forthe US.
(c) Not available.

Source: China - Energy Statistical Yearbook of China, 1989, SSB, Beijing;
India- LDC Energy Database, International Energy'Studies, EAP, LBL, 1990;
lapan - Energy Balances of OECD Countries 1987-1988, IEA, Paris, 1990;
USA- Annual Energy Review, 1989, EIA,DoE;
USSR - Energy Use and Conservation in the USSR, L. Schpper & C. Cooper, upcoming issue of Energy, The International ]oumal.

i
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Figure VIII-17. Sectoral Shares of Electricity Consumption
Selected Countries, 1987
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Table VIII- 14. Crude Steel Production, Selected Countries, 1979-1988

1. Millions of tonnes

Year China India Japan USA USSR SubtotaJ World Total
iii Ilr

1979 34,48 9,93 110.62 123.69 127.25 405,97 702.5I
1980 37,12 9.36 I I0.17 I01,46 147.94 406,04 695.89
1981 35,60 10.62 100.54 109.61 48.45 404.82 683,84
1982 37.16 10.83 98.52 67.66 47.17 361.34 618.96
1983 40.02 10,05 96.30 76,76 52.51 375,65 634.85
1984 43,47 10,26 104,68 83.94 54,24 396,59 676.99
1985 46,79 10.96 104.39 80.07 54,67 396.88 682.92
1986 52,20 I 1.33 97.56 74,03 60.55 395.67 675.79
1987 56.28 I 1.98 97,87 80.88 161.89 408,90 692.57
1988 59,43 13.65 104,96 90.63 163.04 431,71 730.38

,, ,,, ,,,,

,

2. Shares

Year China India Japan USA USSR Subtotal
III I _ III _ I I I --

1979 4.9% 1.4% 15.7% 17.6% 18.I% 57.8%
1980 5.3% 1,3% 15.8% 14.6% 21.3% 58.3%
1981 5.2% 1,6% 14,7% 16,096 21.7% 59.2_6
1982 6.0% 1.8% 15.9% 10.9% 23.8% 58,4%
1983 6.396 1.6% 15.2% 2.I% 24.00/0 59,2%
1984 6.4% 1,5% 15.5% 2.4% 22.8% 58.6%
1985 6.9% 1.6% 15.3% 1.7% 22.6% 58,I%
1986 7.7% 1,7°/o 14.4% 1.096 23,8% 58.6%
1987 8,1% 1.7% 14.I% 1.7% 23.4% 59.096
1988 8.1% 1,9% 14,4% 2.4% 22.3% 59.1%

(a) In most cases "world total"is the sum of availablecountrydata only and so may be less than the actualworld total. Since the
major producing countries have been covered,however,this categoryshould be a good approximationof the actual total.

Source: Industrial StatisticsYearbook 1988, Vol.ll, CommodityProduction Statistics, United Nations, NewYork,1990.

_ ,,. , li| . ,,,,.,,
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Table VIII- 15. Cement Production, Se|ected Countries, 1979-1988

1. Millions of tonnes

Year China India Japan USA USSR Subtotal World Total
ii II i il I iii

979 73,90 18,27 87,80 76.65 123.02 379.64 865,09
980 79.86 17.80 87.96 68,24 125.05 378.91 872.06
981 82.90 20.91 84,83 65.05 127,17 380.86 878.70
982 95.20 22.65 80.69 57.48 123,68 379.69 880.01
983 108.25 25.26 80,89 63.93 28.16 406.48 905.9I
984 123.02 29.54 78.86 70,45 29.87 431,74 933.09
985 145.95 31.97 72.85 70,28 30.77 451,82 948.99
986 166.06 34.98 71.26 7I, I I 35.12 478.54 996.45

1987 186.25 37.14 71.60 67.38 37.40 499.77 1047,49
1988 210,14 37,30 72.38 71.54 34,99 526,36 1098.83

2. Shares

Year China India Japan USA USSR Subtotal
II

1979 8.5% 2.1% IO.1% 8.9% 14.2% 43.9%
1980 9,2% 2,096 I0. I% 7,8% 14,3% 43.4%
1981 9.4% 2.4% 9.7% 7,4% 14.5% 43.3%
1982 0,8% 2.6% 9,2% 6.5% 14.I% 43,I%
1983 1.9% 2.8% 8,9% 7.I% 14.I% 44.9%
1984 3.2% 3.2% 8.5% 7,6% 13.9% 46.3%
1985 5.4% 3,4% 7,7% 7.4% 13.8% 47,6%
1986 6,7% 3.5% 7.2% 7.I% 13.6% 48.0%
1987 7.8% 3,5% 6,8% 6.4% 13.I% 47.7%
1988 9.1% 3,4% 6,6% 6.5% 12.3% 47.9%

(a) Inmost cases "world total" is the sum of available countrydataonly and so may be less than the actual world total. Since the
major producingcountries have been covered,however,this categoryshould bea good approximationof the actual total.

Source: Industrial StatisticsYearbook1988,Vol.I[,CommodityProduction Statistics, United Nations, New York, 1990.
c
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Table VIII- 16. Primary Aluminum Production, Selected Countries, 1979-1988

-- ,,= --

1. Millions of tonnes

Year China India Japan USA USSR Subtotal World Total
ii iiiii ii -- lBl ii -- I

1979 '3.36 0.21 1.01 4.56 1.75 7,89 4.58
1980 0,35 O.18 I, I0 4,65 1.76 8.04 5.32
1981 0,35 0.21 0,78 4.49 1.80 7,63 4.92
982 0.40 0.22 0.36 3.27 1.85 6.I0 3.26
983 0.43 0.20 0.26 3.35 2.00 6.24 3.73
984 0.40 0.27 0.29 4, I0 2,I0 7,16 5.56
985 0.41 0.26 0.23 3,50 2.20 6.60 5.24
986 0.41 0.23 O,15 3.04 2.30 6.13 5.22
987 0.62 0,25 0.05 3.34 2.40 6,66 6.I0
988 0.80 0,29 0.05 3,94 2.40 7.48 6.95

2. Shares

Year China India Japan USA USSR Subtotal
-- -- iiin iii i

1979 2.5% 5% 7,0% 31,3% 2.0% 54, I%
1980 2,396 .296 7.2% 30.4% 1,5% 52.5%
1981 2.3% .4% 5.2% 30. I% 2. 1% 5 I. 1%
1982 3,0% ,6% 2,7% 24,7% 4.0% 46,0%
1983 3.I% .5% 1,9% 24.4% 4,6% 45,5%
1984 2,6% .7% 1.9% 26.3% 3.5% 46.0%
1985 2.7% .7% 1.5% 23.0% 4.4% 43.3%
1986 2.7% .5% 1.0% 20.0% 5.I% 40.3%
1987 3,8% ,5% 03% 20,8% 4.9% 41.3%
1988 4.7% .7% 03% 23.3% 4.2% 44. I%

(a) in most cases "world total" is the sum of available country data only and so may be less than the actual world total, Since the
major producing countries have been covered, however, this category should be a good approximation of the actual total.

Source: Industrial Statistics Yearbook 1988, Vol.II, Commodity Production Statistics, United Nations, New York, 1990.

- VIII-36 China Energy Databook Chapter VIII, International Comparisons



+++++,,++ +._ AiiM _,_ +

4+W "+°+++
Association for Information Suite 1100 Management +++k;, _,_ _ _/_.,,s"

"'_L?_ ,_++ and Image

Silver Spring. Maryland 20910 ,_,_,_ +<_ /_<.o_ //'_./_,. _

Centimeter
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 mm

i,,,,i,,,,i,,,,i,,,,i,,,,i,,,,I,,,,I,,,'l'"'l''"l""l''",
1 2 3 4 5

lilti+°'+''+Inches 1.0 m

' .... Iltlt_

IIIIINIIIll_IIII1_

o+,_ /////_'b'+"#$_.eyj/,++ + HI::INUFIMCTUREDTO IM+TH STI::INDI=IRDS ._.XN_

__, BY _PPLIED IMRGE, INC. ////_'_",,,,x,,,

- z//j/ <_



0

. o

• P



Table VIII-17. Ethylene Production, Selected Countries, 1979-1988

1. Millions of tonnes

Year China India Japan USA USSR Subtotal World Total
lm " I

1979 0.43 O.I0 4.76 3.24 na 18.56 35.32
1980 0.49 na 4,18 3.00 1.77 19,44 34,20
981 0.50 na 3,65 3.34 2.09 19,60 34,14
982 0.57 na 3.59 I. I I 2.13 17.40 31,90
983 0.65 0,08 3,69 3.01 2.27 19.70 36,17
984 0.65 0.09 4.39 4,24 2.54 21.90 39,37
985 0.65 0.09 4.23 3.54 2.67 2 I. 17 38.96
986 0.70 O,18 4.29 4,90 2.80 22.87 4 I. 18
987 0.94 O.15 4.58 5,85 2.98 24.51 44.49
988 1.23 na 5,06 6.88 3.17 26,34 47.86

2. Shares

Year China India Japan USA USSR Subtotal

1979 .2% 0.3% 13.5% 37.5% na 52.6%
1980 .4% na 12.2% 38,0% 5.2% 56.8%
1981 .5% na 10.7% 39,I% 6, I% 57,4%
1982 ,8% na I 1.3% 34.8% 6.7% 54.6%
1983 .8% 0.2% 10.2% 36,0% 6,3% 54,5%
1984 ,6% 0.2% I I. 1% 36.2% 6,5% 55,6%
1985 .7% 0.2% 10.8% 34,7% 6.8% 54,3%
1986 ,7% 0.4% 10.4% 36,2% 6.8% 55,5%
1987 2.1% 0,3% 10.3% 35.6% 6,7% 55. I%
1988 2,6% na 10.6% 35.3% 6.6% 55.0%

(a) In most cases "world total" is the sum of available country data only and so may be less than the actual world total. Since the
major produci.-g countries have been covered, however, this category should be a good approximation of the actual total.

Source: Industrial Statistics Yearbook 1988, Vol.II, Commodity Production Statistics, United Nations, New York, 1990.
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Table VIII- 18. Ammonia Production, Selected Countries, 1979-1988

1. Millions of tonnes

Year China India Japan USA USSR Subtotal World Total
ii

1979 13.48 n,a. O,12 13,99 n.a. 27,59 71.76
1980 14.97 n.a. O.13 14.74 n.a. 29.84 75,05
1981 14.83 n.a. n,a. I 1.76 17.89 44.49 73,14
1982 15.46 n._ n.a. 10.22 17.76 43.44 70.70
1983 16.77 n,a. n.a_ 12.44 20.55 49,76 78,30
1984 18.37 n,a. n.a. 12.09 21.49 51.96 83,68
1985 17.19 n,a. n,_ 14.26 22.17 53.62 85,8I
1986 16.73 n.a. 1.80 13.14 23,82 55.49 85.83
1987 19.41 n.a. 1,79 14.60 24.23 60,04 92.13
1988 19.73 n.a. 1.82 15.26 24.43 61.23 93,65

2.Shares

Year China India Japan USA USSR Subtotal
I I I

1979 18,8% n._ 0.2% 19,5% n,_ 38,4%
1980 20.0% n.a. 0.2% 19.6% n.a. 39.8%
1981 20,3% n.a. n,a. 16,I% 24.5% 60.8%
1982 21,9% n.a. n.a 14.5% 25.I% 61.4%
1983 21.4% n.a. n.aL 15.9% 26.2% 63.5%
1984 22.0% n.a. n,a. 14.5% 25.7% 62.I%
1985 20.0% n.a. n.a. 16.6% 25,8% 62.5%
1986 19,5% n.a. 2.I% 15,3% 27.8% 64.6%
1987 2I, I% n,a. 1.9% 15,9% 26,3% 65.2%
1988 21,I% n.a. 1.9% 16.3% 26,I% 65,4%

(a) In most cases "worldtotal" is the sum ofavailablecountry data only andso maybe less than the actual worldtotal. Since the
major producingcountries have been covered,however,this categoryshould be a good approximationof the actual total.

Source: IndustrialStatisticsYearbook 1988,Vol.II,Commodity ProductionStatistics, UnitedNations, NewYork,1990.
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Table VIII-19. Caustic Soda Production, Selected Countries, 1979-1988

1. Millions of tonnes

• Year China India Japan USA USSR Subtotal World Total

1979 1.83 0.57 2.93 I 1,57 2,68 9,57 31.95
1980 1.92 0.55 3.06 10,54 2.76 8.83 31,4 IJ

1981 1.92 0.61 2.79 9,63 2.76 7,71 30.45
1982 2.07 0.60 2.71 8.51 2.78 6,67 29.17
1983 2.12 0.61 2.78 9, I I 2,85 7.47 30.85
1984 2.22 0,70 2.99 9,90 2.97 8.78 32.97
1985 2,35 0.72 2.98 9.81 3.06 8.91 33.27
1986 2.52 0.73 2,98 9.64 3.23 9. I I 33.80
1987 2.74 0.95 3.13 10.72 3.23 20.77 35.53
1988 3,01 0.96 3.40 9.77 3.32 20,46 35.79

2.Shares

Year China India Japan USA USSR Subtotal
i i I ii

1979 5.7% 1.8% 9.2% 36.2% 8.4% 61.3%
1980 6.I% 1.7% 9.8% 33.6% 8.8% 60.0%
1981 6.3% 2,0% 9. I% 31.6% 9.I% 58.2%
1982 7. I% 2,0% 9.3% 29.2% 9.5% 57.1%
1983 6.9% 2.0% 9,0% 29,5% 9,2% 56.6%
1984 6.7% 2.I% 9. 1% 30.0% 9,0% 57,0%
1985 7. I% 2,2% 9.0% 29.5% 9.2% 56.90/0
1986 7,5% 2.2% 8.8% 28.5% 9.6% 56.5%
1987 7.7% 2.7% 8.8% 30.2% 9. I% 58.4%
1988 8,4% 2.7% 9.5% 27.3% 9.3% 57.2%

(a) In most cases "world total" is the sum of available country clam only and so may be less than the actual world total. Since the
major producing countries have been covered, however, this category should be a good approximation of the actual total.

Source: Industrial Statistics Yearbook 1988, Vol.lI, Commodity Production Statistics, United Nations, New York, 1990.
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Table VIII-20. Soda Ash Production, Selected Countries, 1979-1988

1. Millions of tonnes

Year China india Japan USA (b) USSR Subtotal World Total
i iiii iiii

979 1.49 0.54 1.35 7,49 4,78 5.65 25,57
980 1.61 0,50 1,35 7,51 4.78 5.75 25,90
981 1.65 0.64 I. 17 7.51 4.68 5.66 25.67
982 1.74 0.60 I. 16 7.09 4,76 5.35 24.89
983 t.79 0.74 I, I0 7,68 5. I0 6,42 26.66
984 1.88 0.83 1.03 7.72 5.12 6.57 27.56
985 2.01 0.83 1.05 7.72 5.03 6.64 27.55
986 2.15 0.87 1.02 7,65 5.15 6.83 28,04

1987 2.36 0.97 1.09 8,07 5.16 7.65 28.92
t988 2.61 0.96 1,08 8.74 5. I0 t8.48 29,91

2.Shares

Year China India Japan USA USSR Subtotal
i

1979 5.8% 2. I% 5.3% 29,3% 18.7% 61.2%
1980 6.2% 1.9% 5.2% 29.0% 18.5% 60.8%
1981 6.4% 2.5% 4.6% 29.3% 18.2% 61,0%
1982 7.0% 2.4% 4.6% 28.5% 19.I% 61.7%
1983 6.7% 2.8% 4.1% 28.8% 19.1% 61.6%
1984 7. I% 3. 1% 3.9% 29.0% 19.2% 62.2%
1985 7.3% 3.0% 3.8% 28.0% 18.2% 60.4%
1986 7.8% 3.2% 3.7% 27,8% 18,7% 6 I. I%
1987 8.4% 3.5% 3.9% 28,8% 18,4% 63.0%
1988 8.7% 3.2% 3.6% 29.2% 17.0% 61.8%

(a) In most cases "world total" is the sum of available country data only and so may be less than the actual world total. Since the
major producing countries have been covered, however, this category should be a good approximation of the actual total.

(b) Includes natural sodium carbonate.

Source: Industrial Statistics Yearbook 1988, Vol.II, Commodity Production Statistics, United Nations, New York, 1990.
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Table VIII-21. Sulphuric Acid Production, Selected Countries, 1979-1988
a-

l. Millions of tonnes

I

Year China India Japan USA USSR Subtotal World Total
iiii P,_ i111

1979 7.00 2.23 6.58 39.19 22,36 77.36 130.77
1980 7,64 2.22 6.78 40.05 23.03 79.72 133,8I
1981 7.81 2.28 6.57 36.95 24. I0 77.71 130.49
1982 8.18 2,39 6.53 30,14 23,80 71.04 121.97
1983 8,70 2.24 6.66 33,98 24.71 76.29 129.54
1984 8.17 2,68 6.46 37.91 25,34 80,57 137.30
1985 6.76 2.63 6.58 35.96 26.04 77.97 133.03
1986 7.63 2.88 6.56 32,65 27.85 77.57 131.80
1987 9.83 3.16 6.54 35.61 28.53 83.68 135.48
1988 I I. I I 3.42 6.77 38,23 29.37 88,90 143,40

L

2.Shares

Year China India Japan USA USSR Subtotal
II I

1979 5.4% 1.7% 5.0% 30.0% 17.I% 59.2%
1980 5.7% 1.7% 5.I% 29.9% 17.2% 59.6%
1981 6.0% 1.7% 5.0% 28.3% 18.5% 59.5%
1982 6.7% 2.0% 5.4% 24.7% 19.5% 58.2%
1983 6.7% 1.7% 5.I% 26,2% 19.I% 58.9%
1984 6,0% 2.0% 4.7% 27,6% 18.5% 58,7%
1985 5,I% 2.0% 4,9% 27.0% 19.6% 58.6%
1986 5.8% 2.2% 5.0% 24.8% 2 I. I% 58.9%
1987 7.3% 2.3% 4,8% 26,3% 2 I. I% 61.8%
1988 7.7% 2.4% 4.7% 26.7% 20,5% 62.0%

(a) In most cases "world total" is the sum of available country data only and so may be less than the actual world total. Since the
major producing countries have been covered, however, this category should be a good approximation of the actual total.

Source: Industrial Statistics Yearbook 1988, Vol.II, Commodit 3, Production Statistics, United Nations, New York, 1990.
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Table VIII-22. Wood Pulp, Selected Countries, 1979-1988

1. Millions of tonnes

Year China India Japan USA USSR Subtotal World Total _
I I ' I I|1 I --

1979 3.63 1.26 9.99 45,92 9,09 69.89 129.30
1980 3,81 1.53 9.59 46.94 9,18 71.04 132.17
1981 3,81 2.04 8.61 47.87 9,42 71.75 132.20
1982 3.81 2.I I 8.63 45.29 9.58 69.41 126.16
983 4.27 2.41 8,86 47.96 O,16 73.66 135.12
984 4.76 2,51 9,14 50.70 0,46 77.57 I 15.06
985 5.87 2.69 9,29 49.36 0,73 77.95 153.98
986 6.09 2.72 9.25 52_20 0.73 80.98 159.67
987 6.66 2.83 9.74 54,37 0.73 84.32 155.35
988 6.68 2,83 10.42 55.83 0.73 86.48 160.13

2.Shares

Year China India Japan USA USSR Subtotal
I I mm I I

1979 2,8% 1.0% 7,7% 35.5% 7.0% 54. I%
1980 2.9% 1.2% 7.3% 35.5% 6.9% 53.8%
1981 2.9% 1.5% 6.5% 36.2% 7. 1% 54.3%
1982 3,0% 1,7% 6,8% 35.9% 7,6% 55.0%
1983 3.2% 1.8% 6,6% 35.5% 7.5% 54.5%
1984 4, I% 2.2% 7.9% 44. I% 9, 1% 67,4%
1985 3.8% 1.7% 6,0% 32. I% 7.0% 50,6%
1986 3.8% 1.7% 5.8% 32,7% 6,7% 50,7%
1987 4.3% 1.8% 6.3% 35.0% 6.9% 54.3%
1988 4,2% 1,8% 6,5% 34.9% 6.7% 54,0%

(a) Includes wood pulp from ali pulping processesand pulp of fibersother than wood. In most casesworldtotal is the sum of avail-
able country data only and so may be less than the actual world total. Since the majorproducing countries have beencovered,
however, this category should be a good approximation of the actual total. Some figuresInclude FAOprocluctlon estimates.

Source: Industrial Statistics Yearbook 1988,Vol.l[, Commodity Production Statistics, United Nations, New York, 1990.
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i
Table VIII-23. Structure of Passenger Travel, 1987

I. Billion passenger-km

Country Rail Road Water Air Total
m i ii ii i

! China 284.3 219.0 19.9 18.7 541.9

India (a) 240.0 853.7 (b) 7.3 I, I01.0
Japan 345.0 719.0 (b) 38.5 I, 102.5
USA 19.0 2,484.0 (b) 549.0 3,052.0
USSR 566.0 1,089.0 8.0 19.I 1,682.I

2. Shares

Country Rail Road Water Air Total
• ! mmII

China 52.5% 40.4% 3.7% 3.5% 100.0%

India (a) 21.8% 77.5% (b) C7% 100.0%
Japan 31.3% 65.2% (b) 3.5% 100.0%
USA 0.6% 81.4% (b) 18.0% 100.0%
USSR 33.6% 64.7% 0.5% I. 1% 100.0%

3. Passenger-km per capita

Country Rail Road Water Air Total
II I l

China 266 205 19 17 507

j India (b) 301 1,070 (c) 9 1,380
Japan 2,828 5,893 (c) 316 9,037
USA 78 10,180 (c) 2,250 12,508
USSR 2,009 3,866 28 68 5,971

(a) 1985 data
(b) Not available.

Source: China - Statistical Yearbook of China 1988;
India- "rata Energy Research Institute (TERI) Energy Data Directory and Yearbook, 1988;
lapan - OECD Energy Database, International Energy Studies, EAP,LBL;
USA - Statistical Abstract of the US 1990;
USSR- IES, EAP,LBL, 1990.
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Figure VIII- 18. Passenger Traffic, Selected Countries, 1987
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Figure VIII-20. Mode Structure of Passenger Traffic
Selected Countries, 1,987
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Table VIII-24. Structure of Freight Transportation, 1987

1. Billion tonne-km _

Country Rail Road Water (a) Air Pipeline Total
i I i ii ii i

China 947.2 266.0 288.9 0.7 62.5 1,565.3
India (b) 205.9 240.0 (c) (c) (c) 445.9
Japan 20.8 226.0 201.0 0.6 (c) 448.4
USA 1,419.0 965.0 600.0 12.7 857.0 3,853.7
USSR 3,825.0 492.0 253.0 3.4 2,793.0 7,366.4

2. Shares

Country Rail Road Water (a) Air Pipeline Total
I II I

China 60.5% 17.0°/6 18.5% 0.04% 4.096 100.0%

India (b) 46.2% 53.8% (c) (c) (c) 100.0%
Japan 4.6% 50.4% 44.8% 0.196 (c) 100.0%
USA 36.8% 25.0_ 15.6% 0.3% 22.296 100.0%
USSR 51.9% 6.7% 3.4% 0.05% 37.996 100.0%

3. Tonne-km per capita

Country Rail Road Water (at) Air Pipeline Total
-- IIII I I I . _

China 886 249 270 I 58 1,464

India (b) 258 301 (c) (c) (c) 559
Japan 170 1,852 1,648 5 (c) 3,676
USA 5,816 3,955 2,459 52 3,512 15,794
USSR 13,578 1,747 898 12 9,915 26,150

(a) Inland waterways only, except for lapan.
(b) 1985 data
(c) Not available.

Source: China - Statistical Yearbook of China 1988
India - Tata Energy Research Institute (TERI) Energy Data Directory and Yearbook, 1988;
lapan - OECD Energy Database, International Energy Studies, EAR LBL;
LISA- Statistical Abstract of the US 1990;
USSR- IES, EAP, LBL,1990;
World Tables, 1989-90 (World Bank).

lal, _ __ _
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Figure VIII-21. Freight Traffic, Selected Countries, 1987
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Figure VIII-23. Mode Structure of Freight Traffic
Selected Countries, 1987
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Table VIII-25. Carbon Dioxide Emissions from Fossil Fuel Combustion,

Cement Production, _nd Gas Flaring, 1950-1989

1. Million Tonnes of Carbon

former Global

Year China India Japan USA USSR Total
I

1950 22 18 28 696 186 1,638
1951 28 19 34 717 201 1,775
1952 35 20 36 698 216 1,803
953 37 21 40 715 228 1,848
954 45 22 39 681 249 1,871
955 53 24 39 746 283 2,050
956 60 24 44 782 310 2,185
957 71 27 52 775 339 2,278
958 145 29 50 751 362 2,338
959 199 30 53 781 380 2,471
960 215 33 64 800 396 2,586
961 152 36 78 802 409 2,602
962 121 40 80 832 429 2,708
963 120 42 89 876 460 2,855

: 964 120 41 99 913 489 3,016
965 131 46 106 948 519 3,154
966 144 47 115 1,000 548 3,314
967 119 47 134 1,039 573 3,420
968 129 52 154 1,082 589 3,596
969 159 52 179 1,132 613 3,809
970 212 53 203 1,166 628 4,091
971 241 56 210 1,173 667 4,242
972 256 59 225 1,227 701 4,409
973 266 61 251 1,275 731 4,648
974 27t 64 244 1,231 758 4,656
975 314 69 234 1,179 796 4,629
976 328 72 239 1,262 828 4,895
977 366 87 252 1,270 857 5,034
978 407 87 251 1,293 883 5,082

_, 979 416 91 260 1,301 891 5,366
980 406 96 255 1,259 896 5,264
981 403 03 250 1,211 906 5,129

1982 432 09 245 1,147 929 5,094
1983 455 19 240 _,149 941 5,085
1984 495 23 264 1,188 947 5,243
1985 537 34 254 1,201 976 5,369
1986 568 44 249 1,205 1,000 5,551
1987 594 52 247 1,254 1,022 5,661
1988 604 64 270 1,314 1,085 5,897
1989 652 78 284 1,329 1,038 5,967

Source:Trends'91:A Compendium ofDataonGlobalChange,1991(TheCarbonDioxideInformationAnalysisCenter,Oak Ridge
National Laboratory, Oak Ridge, TN).
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Figure VIII-24. Carbon Dioxide Emissions
USA, USSR, China, India, Japan, 1950-1988
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Table VIII_25. Carbon Dioxide Emissions from Fossil Fuel Combustion,

Cement Production, and Gas Flaring, 1950-1989 (continued)

2. Shares
,

former Global

Year China India Japan USA USSR Total
11111 I ii

1950 I% I% 2% 42% I 1% 00%
1951 2% I% 2% 40% I 1% 00%
1952 2% I% 2% 39% 12% 00%

, 1953 2% I% 2% 39% 12% 00%
1954 2% I% 2% 36% 13% 00%
1955 3% I% 2% 36% 14% 00%
956 3% I% 2% 36% 14% 00%
957 3% I% 2% 34% 15% 100%
958 6% I% 2% 32% 15% 100%
959 8% I% 2% 32% 15% 100%
960 8% I% 2% 3 I% 15% 100%
961 6% I% 3% 31% 16% 100%
962 4% I% 3% 3 I% 16% 100%
963 4% I% 3% 3 I% 16% 100%

1964 4% I% 3% 30% 16% 100%
1965 4% I% 3% 30% 16% 100%
1966 4% I% 3% 30% 17% 100%
1967 3% I% 4% 30% 17% 100%
1968 4% % 4% 30% 16% 100%
1969 4% % 5% 30% 16% 100%
1970 5% % 5% 28% 15% 100%
1971 6% % 5% 28% 6% 100%

J 1972 6% % 5% 28% 6% 100%
- 1973 6% % 5% 27% 6% 100%

1974 6% % 5% 26% 6% 100%
1975 7% I% 5% 25% 7% 00%
1976 7% I% 5% 26% 7% 00%
1977 7% 2% 5% 25% 7% 00%
1978 8% 2% 5% 25% 7% 00%

j 1979 8% 2% 5% 24% 7% 00%
1980 8% 2% 5% 24% 7% 00%
1981 8% 2% 5% 24% 18% 00%
1982 8% 2% 5% 23% 18% 00%
983 9% 2% 5% 23% 19% 100%
984 9% 2% 5% 23% 18% 100%
985 10% 3% 5% 22% 18% 100%
986 10% 3% 4% 22% 18% 100%
987 10% 3% 4% 22% 18% 100%
988 10% 3% 5% 22% 18% 100%
989 I I% 3% 5% 22% 17% 100%

J

Source:Trends '91: A Compendium of Data on Global Change, 1991 (The Carbon Dioxide Information Analysis Center, Oak Ridge
National Laboratory, Oak Ridge,TN).
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Figure VIII-25. Shares of Global C02 Emissions
USA, USSR, China, Japan and India, 1950-1988
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Table VIII-25. Carbon Dioxide Emissions from Fossil Fuel Combustion,

Cement Production, and Gas Flaring, 1950-1989 (continued)

3. Per Capita Emissions, tonncs of carbon

_)rmer Global
Year China India Japan USA USSR Total
ml Iu l II IIIII

1950 0.04 0,05 0.3 4.6 1.0 0,65
1951 0.05 0,05 0,4 4.4 I. I 0.69
1952 0.06 0.05 0,4 4,4 1.2 0,69

/ 1953 0,06 0.05 0,5 4.5 1.2 0.70
1954 0,08 0.06 0,4 4,2 1.3 0.69
1955 0.09 0.06 0,4 4.5 1.4 0.74
1956 O.I0 0.06 0,5 4,6 1.6 0,78

. 1957 O,I I 0,07 0.6 4,5 1.7 0.80
1958 0,23 0.07 0.5 4,3 1.7 0.80
959 0.31 0.07 0.6 4.4 1.8 0,83
960 0.33 0,08 0.7 4.4 1.8 0.86
961 0,24 0.08 0.8 4,4 1.9 0.85

I _62 O.19 0.09 0,8 4.5 1.9 0,86
963 O.18 0.09 0.9 4.6 2.0 0.89
964 O,17 0.09 1.0 4.8 2.I 0.92
965 O,18 0.09 I.I 4.9 2.2 0.95
966 0.20 0.09 1.2 5.I 2.3 0.97
967 O.16 0.09 1.4 5.2 2.4 0.98
968 O.17 O.0 1.5 5,4 2.5 1.0I
969 0.20 O.0 1,8 5.6 2.5 1.05
970 0.26 O,0 2.0 5,7 2.6 I. I I
971 0,29 O.0 2,0 5.7 2,7 I,12
972 0.30 O.0 2.I 5.9 2.8 I.15
973 0,30 O.0 2.3 6.0 2.9 I.18
974 0.30 O,I0 2.2 5.8 3.0 I.16
975 0.34 O,I I 2.I 5,5 3.I I.13
976 0,35 O.I I 2,I 5.8 3.2 I.18
977 0.39 O.13 2.2 5.8 3,3 I.19
1978 0,43 O.13 2.2 5.8 3,4 ,18
1979 0.43 O,13 2.2 5.8 3,4 .23
1980 0.42 O.14 2.2 5.5 3.4 .18
1981 0.41 0.15 2.1 5,3 3.4 ,13
1982 0.43 O.15 2.I 4.9 3.4 ,I I
1983 0.45 O.16 2.0 4.9 3.5 .09
1984 0,48 O.16 2.2 5.0 3.4 ,I0
1985 0.52 O.17 2.I 5.0 3.5 •I I
1986 0.54 O.18 2.I 5.0 3,6 .12
1987 0.56 O.19 2.0 5.2 3.6 .13
1988 0.56 0.20 2.2 5,4 3.8 .I 5
1989 0.59 0.21 2.3 5.4 3.6 •15

Source:T_ends'91:A Compendiumof Data on GlobalChange, 1991 (The CarbonDioxide InformationAnalysisCenter,Oak Ridge
National Laboratory,Oak Ridge,TN).
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Figure VIII-26. Per Capita CO2 Emissions
USA, USSR, China, Japan and India, 1950-1988
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Table VIII-26. GDP Structure for Selected Countries, 1980 and 1987

1. Monetary Units
Units

(billion Industry Agriculture _ S_ervice$and Other Total,
Country 1980) 1980 1987 1980 1987 1980 1987 1980 1987
n ii | i

China(a) Chineseyuan 218.7 445,6 160,8 260.6 67.7 148,3 447.2 854.5
India(b) Indianrupees 316.3 522.3 464.8 519,2 44I. I 662.2 1222.2 1703.7
Japan(a) thousandJapaneseyen 100.7 138,9 8.8 9.3 130.6 162.5 240.2 310.7
USA(a) USdollars 901.0 1,067,I 70.2 90,6 1,713,2 2,123.I 2684,4 3280,8
USSR(c) rubles (d) (d) (d) (d) (d) (d) (d) 900

2. Percent of Total (e)

Industry Agriculture Services and Other
Country 1980 1987 1980 1987 1980 ! 987
IIii ! I II IIII III

China(a) 49% 52% 36% 30% 15% 17%
India(b) 26% 3I% 38% 30% 36% 39%
Japan(a) 42% 45% 4% 3% 54% 52%
USA(a) 34% 33% 3% 3% 64% 65%
USSR(c) 37% 34% 14% 18% 49% 48%

(a) Data forat least some yearsare bypurchaservalues and notat factorcost, so sum does notaccuratelyreflectactual totalGDP
by factorcost(I.e.GDPmayIncludeIndirecttaxes).

(b) Dataare forfiscalyears.
(c) Figuresare forGNP,not GDl". Figureslistedunder1987arefor 1988.Figuresin percentonly.1980ServicescategoryIncludes

services,construction,andother 1988servicesandothercategoryIncludesNarhoscategoriesofservices,trade,construction,
andother

(d) Not available.
(e) Percentagesmay not add up to 100due to rounding.

Source: China, India, lapan, and USA: WorldTables,1988-1989Edition,TheWorldBank, ]ohns Hopkins UniversityPress
USSR: 1980- U.S. Congress, lolnt EconomicCommittee, USSR: Measures of Economic Growthand Development, 1950-1980
(WashingtonD.C., USGov't PrintingOffice, 1982), p.61. 1988- Narhos 1989[StatisticalYearbook],(Financeand Statistics Press,
Moscow, 1990_.
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Figure VIII-27. GDP Structure, Selected Countries, 1987
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Table VIII-27. Population for Selected Countries, 1968-1990 -- Millions (a)

Year China India Japan USA USSR (b)
i II I lIEU •

1968 775 523 101 201
1969 796 535 103 203
1970 818 548 104 205 242
1971 841 560 106 208
1972 862 573 107 210
1973 882 586 08 212
1974 900 600 0 214
1975 916 613 2 216 253
1976 931 628 3 218
1977 944 643 4 220
1978 956 657 5 223
1979 969 672 6 225
1980 981 687 7 228
1981 1,008 690 18 230 268
1982 1,021 705 18 232 270
1983 1,033 720 19 234 272
984 1,046 736 120 236 275
985 1,060 751 121 238 277
986 1,074 766 121 241 280
987 1,090 781 122 243 283
988 1,106 797 123 245 2_7
989 I,II2 812 123 247 288
990 1,139 827 124 250 289

(a) 1960-1980datafromtheWorldBanktheWorldBank,dataforsubsequentyearsfromtheUnitedNations(midyearestimates).
(b) 1960-1975USSRdata fromInternationalEnergyStudies,SovietStudy.

Source:WorldTables,1989-90(WorldBank);UnitedNations,1992;IES,EAP,LBL.
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Chapter IX---Economic Indicators
and Population



Economic / Population
I II'I ! I II

GROSS NATIONAL PRODUCT

uring the 1980s gross national product taking 72% and agriculture 15%. The regional dis-

(GNP) rose steadily and rapidly, at an tributton of GOV mirrors that of GNP (Tables IX-5
average annual rate of 9.5%, more than through IX-8).

doubling to 1060 billion yuan in 1990 Industrial GOV data is broken down among
(constant 1980 yuan; Table IX-1)._Growth was more 15 majorindustrialsubsectors inTable IX-9.Machinery,
pronounced in the first half of the decade, averag- textiles, and food processing together account for
ing 11.6%annually between 1981 and 1985, then slow- about half of industrial GOV, and chemicals, ener-
ing to 7.7%between 1986and 1990.Most growthcame gy, and metallurgy formost of the rest (Figure IX-5).
from the manufacturing sector, although the ser- The energy intensive subsectors responsible for the
vices sector grew faster overall. Both the manufac- bulk of industrial energy consumption are not those
turing and services sectors increased their shares that contribute most to GOV.
of GNP (52% and 24% respectively in 1990) at the
expense of agriculture.

Because of population growth, per capita GNP NATIONAL INCOME
rose more slowly, at an average annual rate of 7.9%,
to 924 yuan in 1990 (constant 1980 yuan; Table National income is probably the indicator closest
IX-2). 2 Regional distribution of per capita GNP to GNP.4The structure of NI and trends since 1978
roughly follows that of per capita energy use (Table are very similar to those of GNE and data are avail-
IX-3). Shanghai, Beijing, "l'ianjin,and the coastal able for years beginning in 1952 (Table IX-10).
provinces generally enjoy the highest GNP per capi- Assuming that this relationship has always held
ta, while inland provinces tend to be poorer. The true, NI is probably the best replacement for GNP
figurefor the richest area, Shanghai, is more than seven in conducting historical comparisons. In this data-
times that for the poorest, Guizhou (5459 yuan and book we have used deflators derived from NI data
743 yuan respectively in 1989). in convertingcurrentyuan to constant yuan. Regional

patterns of NI distribution are similar to those of
GNP (Table IX-11).

GROSS OUTPUT VALUE

In some ways gross output value (GOV) is a less POPULATION
desirable measure of economic activity than GNP.

Unlike GNP, GOV double counts by including the In 1990 China's population stood at 1.14 billion.
value of intermediate goods and services and is con- The population is mainly rural, with only about 21%
sequently about twice as large as GNP. In some living in urban areas (Table IX-12).s The urban pop-
cases, however,GOV data may be more useful tn mea- ulation, however, has been increasing much faster
suring energy intensity than value-added indicators than the rural population. The fraction of the pop-
like GNP or national income (NI). 3 ulation er_gaged in nonagricultural activities only

Trends in GOV since 1952 have been similarto recently raatched the peak of 21% re.achedduring the
those in energy production and consumption (Table Great Leap Forward, when huge numbers of farm-
IX-4). GOV structurehas changed considerably over ers were put to work on local industrial projects.
the past 40 years. In 1952 agriculture accounted for Population is overwhelminglyconcentratedin the cen-
nearly two-thirds of GOV and industry one-fifth. In tral and southern coastal provinces (Table IX-13).
1990 the situation was the reverse, with industry Population in the northeast and southwest is some-

A_
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what less dense, and in the northwest and west lt is tion; and commerce, including food service, and
quite sparse, materials supply, marketing, and storage, lt should

be noted that the Chinese use a different method
of sector classifications. The nonmaterial sector

essentially includes all personal and most public
TECHNICAL NOTE: CHINA'S services,for example health care, education, sci-
NATIONAL ACCOUNTING SYSTEM entiflc research, government, and financial services.

The SSB has two different methods for calcu-

The main sources of Chinese national accounts data lating national income: the production approach
are the China Statistical Yearbooks (CSY) and ("national income produced"), and the distribution
Almanacs of China's Economy compiled by the State approach ("national income used"). The distribu-
Statistical Bureau (SSB),and the World Tables which tion approach identifies two stages, primary distri-
contain information from the data flies of the World bution and redistribution. Primary distribution, or
Bank. China's national accounts data differ from national income distributed, is comprised of per-
other countries' in statistical coverage and practice, sonal income from activities In material sectors and
Their primary measure of national wealth, national the net revenue of enterprises and undertakings in
income (NI), is comparable to the Material Product these sectors. Redistribution is the sum of con-
System (MPS) concept of net material product (NMP). sumption and accumulation (investment). In prac-
In order to facilitate international comparison, nation- tice, the SSB supplements data on national income
al income must be converted to the western System produced with data on national income distribut-
of National Accounts (SNA) concept of gross domes- ed, resulting in a hybrid approach. Theoretically,
tic product (GDP). Using a methodology developed the methods should yield the same aggregate figure
by the World Bank, China has recently begun to after adjustment for the balance of foreign transac-
publish data on GNP, of which correspond to the tions. Problems with the quantity and quality of the
data published by the World Bank. The SSB divides data, however, lead to statistical discrepancies.
GNP into primary, secondary and tertiary indus- The SSB also calculates the "gross output value
tries6 whereas the World Bank uses the more con- of society", which is the sum of the gross outputs of
ventiona] categories of agriculture, industry, and the five material sectors. This figure,of course, can-
service sectors. The lack of coverage of the service not be used as an indicator of national wealth since
sector in the Chinese data complicates the conver- it double counts the value of the inputs, a problem
sion of national income to GNP. A further difficul- particularly serious in the industrial sector.
ty is the use of sectoral classifications which are dif-
ferent from the UN International Standard Industrial
Classification (ISIC). NATIONAL INCOME PRODUCED

"National income produced" is the sum of the net out-
Net Material Productand National Income put value of the five material sectorsof the econo-

my.Conceptually, to arrive at the net output value
TheChinesedefinitionof NI isapproximatelythesame of a sector the gross output value of the sector is
as the United Nations' NMP, i.e., the net output first determinedby multiplyingthe list priceof goods
from five "material sectors" of the economy which by the quantity produced. Next deductions are made
intentionally excludes the servk _.sector. As defined for depreciation and intermediate products and
by the SSB, the difference between material and inputs to arrive at the value added or net output
nonmaterial production is that ali activities con- value. Finally the net output values from all five
tributing to the production of goods are material; material sectors are summed to arrive at national
ali other services are nonmaterial. Material pro- income produced (World Bank 1983, 244; CSY 1989,
duction is divided into five sectors: agriculture, xxxiii).
includinganimal husbandry, fishery,forestry,and water
conservation; industry; construction; transporta-

i ni, , -- i ,ni
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a. Industry e. Commerce

Forindustrial output, the SSB estimates the gross out- Commerce covers ali wholesaling and retailing activ-
put value by valuing the volume of output at list ities, including restaurants, which are viewed as an
prices. Township (formerly commune) industry out- extension of material production. Value added is
put is included while village (formerly brigade) level estimated either by taking the difference between
is excluded. Toarrive at value added, the value of the purchases and sales, then deducting outlays on

inputs and depreciation should be deducted from transportation, storage and packaging, office expens-
the gross output value. Since detailed information is es and depreciation, or by the income approach.
generally unavailable for production costs, howev-
er, the SSB uses an income approach by adding
wages, fringe benefits, profits and other charges to
estimate the value added. NATIONAL INCOME USED

"National income used" is simply defined by the
b. Agricul:ure SSB as consumption plus accumulation (invest-

ment) and is theoretically equivalent to national
Agriculture consistsof three principal activities:crop incomeproducedif exportsare deductedand imports
growing, animal husbandry and sideline produc- areadded (CSf 1989,xxxiii). This method attempts
tion, including village-level industry.Grossoutput is to track thedistribution of income within the econ-
valued at prices prevailing in the locality. Output omy. Income is confined to the personal income
procuredby the state is valued at procurementprices and the net revenue of enterprises and undenak-
as is output consumed.Net output value iscalculating ingsfrom the five material sectors.Personalincome
by deducting seed,fertilizer, insecticide,animal feed consistsof:wagesand welfare benefitspaid towork-
and equipment inputs as well as depreciation, ers; expenses incurred by enterprises for meeting

health, education and welfare payments; and income
in cash and in kind of agricultural workers and com-

e Construction mune members, including income from sideline
activities. Net revenue of enterprises includes prof-

The gross output value of the construction sector its, taxes and payments of interest, and for training
covers the total cost of building "productive" and workers.
"nonproductive" (e.g. housing and hospitals) struc- The use of the income is subdivided into social
tures. As in the industrial sector, the SSB calculates and individual consumption and accumulation.

the net output value by estimating depreciation and Social consumption is comprised of government
using the income approach to estimate the value and communal consumption (including the expen-
added by labor, ditures by the state and enterprises on cultural, edu-

cational, public health and welfare services).

Depreciation and minor repairs on private build-
d. Transportand Communication ings,assetsof governmentagencies,the armedforces

and ali nonproductive enterprises are included in
This sectorcoversali modesof freighttransportation consumption. Accumulation is further disaggregat-
- water, air, road and rail - as well as the postaland ed into fixed accumulation and circulating assets.
telecommunications services provided to the mate- Accumulation represents the part of the national
rial sectors. Passenger transportation and outlays product that leads to increases in fixed capital assets,

on private postal and telecommunications services inventories and other material reserves. Circulating
are excluded. Again, the SSB uses an income approach assets comprise increases in inventories (World
to estimate value added. Bank, 1983, 244).

,.. ., ,,.., ,,
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C,row_ Rates Bank's estimates, the ratios of GNP and GDP to
national income were the same in both 1957 and

The SSB publish_ indicesof economic indic.atomwhich 1979 (World Bank, 1983, 267). In terms of general
are intended to reflect the ratio of the real value of quality of data, it is generally agreed that the statis-
the indicator in a given year to the real value in the tics do reflect the trends in the economy. However,
base year. The indicator is assigned a value of 100 it is also recognized that statistical reporting was
in the base year which is often 1952 (as is the case exaggerated during the Great Leap Forward and
forNI). These indices can be used to construct defla- hence less confidence can be placed in these fig-
tors to a given base year. Tables of the indicator in ures.
current yuan can then be converted to constant When determining growth trends in sectoral
yuan in the chosen base year. The implicit defla- energy intensities for China, another macroeco.
tors are obtained by dividing the index number for nomic indicator is used, GOV. Despite the fact that

the year of interest by the index number fo,' the base gross output intensities will be quantitatively dif-
year. For example, we calculated .".,llin const_'nt ferent from the "true" sector intensities calculated from
yuan by the following formula: the net output values, they are more likely to accu-

rately _eflect trends in en,.rgy intensities than those
NI in constant yuan = base year NI in current yuan x calculated from the net output value, since the ratio
(current year index + base year index) of the latter indicator to physical output probably fluc-

tuates more over time. The SSB calculates net out-

Because of problems with overreporting of produc- put by calcl',lating the ,-alue added by the labor
tion in the past, especially the 50s and 60s, basing input minus wages, salaries, and social insurance
constant prices on lO80 indices, as we do here, (World Bank, 1983). Even when properly deflated,
gives an upward bias to older indicator values, however, the labor value input may nat properly

In some cases (e.g. for gross output value) val- reflect physical net output because of changing pro-
ues for indicators are given in terms of constant ductivity and deliberate underuse of labor inputs.

yuan by subperiods of about 10 yea.s, with one year Finally, the ratio of net output to physical output
overlapping between subperiods so that compar- may change if production practices change. For
isons between subperiods are rossib!e, instance a factory may begin to purchase from out-

side sources inputs that it had previously produced

itself. The gross output to physical output ratio, on
Choice of Indicator for G-owth Rates the other hand, is more likelyto be constant and

therefore is generally a better indicator to use for
National income is about 20% lower than GNP or analyzing trends in energy intensity within subsec-
GDP figures due to two main differences: national tors. Aggregate energy intensities are calculated by
income does not include the service sector, and weighting the sector intensities by energy shares

national income subtracts depreciation. Because rather than by gross output shares. If instead cno:r-
the SSB did not concentrate on collecting data on the gy intensities were aggregated by gross output shares,
service sector in the past, the figures for GNP begin the industrial sector trend would tend to be over-
with 1978, whereas the SSB publishes figures for weighted since that is where most of the double
national income start at 1952, making the latter counting of output occurs
more attractive for describing long-term growth
trends.

For descriptions of overall growth and the NOTES
change in the sn-ucture of the economy, GNP and GDP
give a truer picture because they include consumption _ Chinaonly recentlybeganto Issuefigureson GNP.GNPdataareavailableforyearsbeglrmlngIn1978:unlikedamon
of fixed assets and attempt to capture the service othereconomicindicatorswhichgobackto theearly1950s.
sector. The growth rate of national income, howev- SeetheTechnicalNoteat theend ofthis Introduction.
er, may be taken as approximately the same as the 2 1.990percapitaGNPwas 1547currentyuan,or US$324atthe average 1990officialexchangerate of 4.78yuan per
growth rates of GNP and GDP because, by the World us$,
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3 Gross output value is probably the Indicator most useful in
tracking time trends within sub.sectors. The best measures of
energy intensity are based on units of physical output, but this
Is not possible formost Industrial and other subsectors. One
advantage of gross output value overvalue added in comparing
energy intensities between years is that the former more
directly measures production activity. Another advantage is
that the calculation of value added, which is based on the deflat-
ed prices of Inputs and outputs, Introduces more error than
the calculation of gross output value, which is based only on
the prices of outputs. In studies of U.S. industries forwhich
data on physical output were available, lt was found that
trends In energy Intensity based on gross output value followed
trends in physical energy intensity more closely than did
those based on value added (Marc Ross, personal commu-
nication, 19 lune 1992).

Aliaggregate Indicators of energy intensity within sectors
or whole economies are problematic, largelybecause of struc-
tural changes within sectors. This point should be kept in
mind when using any of the aggregate data in this chapter in
constructing energy intensity Indices.

4 Chinese national accounts define NI as the net output value,
or value added, of the five "material production" sectors:
agriculture, Industry, transportation, construction, and com-
merce, lt does not include value added In the "nonmaterial

production" sectors, e.g., financial services, education, sci-
entific research, etc. GNP Is the sum of NI, value added in
the "nonmaterial production" sectors, and depreciation of
fixed assets. See the Technical Note at the end of this section

for details on the methods of calculating GNP and NI.
5 This is based on the fraction of the population classified as

"nonagricultural" rather than the fm .':ionclassified as "urban".
The inclusion of towns In the "urban" category Is subject to
frequent change, lt can be assumed that nearly ali people liv-
ing in households classifiedas "nonagricultural"live in cities.

6 The categoriesof primary, secondaryand t_rtlary Industry In
Chinesestatistics roughlycorrespondto the agriculture, man-
ufacturing, and service sectorsrespectively. Prtmary Indus-
try includes agriculture and forestry(but not processingoffor-
est products), animal husbandry, fishery, etc. Secondary
industry includes mining, manufacturing, utilities (water,
gas,electricity, and steam), and construction. Tertiary Indus-
try includes transportation (except that performed by enter-
prisesin other categories;seefor exampleTable IV-15),com-
munications, commerce,foodservice,financial servicesand
insurance, technical, scientific, educational, and health ser-
vices, government and party agencies,armed forces, police,
and other services.
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Table IX-I. Gross National Product, 1978-1990

Total Gross National Product

Index Based Billion

Billion on Constant Constant

Current Prices (a) 1980 Deflators: Nominal Real

Year Yuan ( 1978= 100) Yuan (b) 1980 Yuan Growth Growth :::::i!............................................................................................._:
.... ...... iii; Total i

1978 358.81 00.0 385.34 1,074 3_ GNP Average;;:;.

1979 399.81 07.6 414.63 1.037 I 1.4% 7.6% Real Growth1980 447.00 16,0 447.00 1.000 I 1,8% 7.8%
1981 477.30 21,2 467,04 0,978 6,8% 4.5% i_i_i

1982 519.30 31,8 507,88 0.978 8,8% 8.7% iili::198 I- 1985 I 1,6%
983 580.90 45.4 560,29 0,965 11.9% 10,3% i_ 1986-1990 7,7%

984 696.20 66.6 641,98 0.922 19.8% 14.6% iiii_: _
985 855,76 187.8 723,68 0.846 22,9% 12.7% :i_il1981-1990 9,5%
986 969,63 203.4 783.79 0.808 13,3% 8.3% .::i:i::iil.......................................................................................
987 I, 130.10 225.8 870. I I 0.770 16,5% I 1.0%
988 1,40132 250.6 965.67 0,689 24.0% I 1.0%
989 1,591.63 260.5 1,003.82 0.631 13.5% 4,0%
990 1,768.61 274. I 1,056.23 0.597 I I, 1% 5,2%

2. Agricultural Sector GNP

Index Based Billion Sectoral

Billion on Constant Constant Share

Current Prices (a) 1980 (% of 1980 Nominal Real
i_i!..........................................................................................

Year Yuan ( 1978= 100) Yuan (b) yuan total) Growth Growth _:_:_

........... i Agricultural197d 101,84 100.0 129.96 33.7% Sector
1979 125.89 106.I 137.89 33.3% 23.6% 6. I% _:
1980 135.94 104.6 135,94 30.4% 8.0% -L.4% _i GNP Average
1981 154.56 I I 1.9 145.43 31.1% 13.7% 7.0% ilii Real Growth
1982 176,16 124.8 162.19 31.9% 14.0% 11.5% iii

1983 196.08 135.1 175.58 31.3% 11.3% 8.3% i 1981-1985 8.6%
1984 229.55 152.6 198.32 30.9% 17.1% 13.0% i_;iil1986-1990 4.4%
985 254.16 155.4 201.96 27.9% 10,7% 1,8% ......
986 276.39 160.5 208.59 26.6% 8.7% 3.3% i;_il
987 320.43 168.1 218.47 25.1% 15,9% 4.7% !ii 1981-1990 6.1%
988 383.10 172.3 223.92 23,2% 19.6% 2.5% ii:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::.:

989 422.80 177.6 230.81 23.0% 10,4% 3. 1%
990 502.40 190.9 248.10 23.5% 18.8% 7.5%

(a) These can be thought of as percentages; e.g. at constant prices, GNP in 1988 was 250.4% of GNP in 1978. Total GNP in cur-
rent yuan is slightly different from sum of GNP for sectors due to rounding.

(b) GNP in constant yuan = base year GNP In current yuan " (index forcurrent year + index for base year). Total GNP in real
yuan is slightly different from sum of GNP for sectors due to rounding and differences in deflators.

Source: China Statistical Yearbook, 1990 & 1991 (SSB, 13elJlng);ERI.
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Table IX- 1. Gross National Product, 1978-1990 (continued)

Manufacturing Sector GNP

Index Based Billion Sectoral
Billion on Constant Constant Share

Current Prices (a) 1980 (% of 1980 Nominal Real fill...........::::i:::::!:::::i..............................................................iiii

Year Yuan (I 978= 100) Yuan (b) yuan total) Growth Growth i Manufacturing ._$!
_ Sector "!i!! $i

1978 174,52 00.0 178.36 46.3% iliiGNP Average1979 191.35 08.2 192.98 46.5% 9.6% 8.2% .... :_:_
1980 219.20 22,9 219.20 49.0% I_.6% 13.6% i!!iiJ! Real Growth i

1981 225.55 25.2 223.30 47.8% 2.9% 1.9% ili!

1982 238.30 32.1 235,61 46.4% 5.7% 5.5% _!_1981-198512.1%i!_!
1983 264.62 45.8 260,04 46,4% I 1.0% 10.4% iii::1986-1990 9.2% _
1984 310.57 66,9 297,68 46.4% 17.4% 14.5% ii::i _:_

.,::: ,.

1985 386.66 97.9 352.97 48.8% 24.5% 18,6% 1981-1990 10.6% !iii.,
1986 449.27 218,2 389.17 49.7% 16.2% 10.3% _:_: ::
1987 525.16 248. I 442,50 50,9% 16,9% 13.7% iiii...............................................................................................:i_!
1988 658.72 284. I 506.71 36. I% 25.4% 14,5%
1989 727.80 294,8 525.79 33,0% 10,5% 3,8%
1990 782.90 310,5 553.80 31.3% 7.6% 5.3%

Services Sector GNP

Index Based Billion

Billion on Constant Constant

Current Prices (a) 1980 Deflators: Nominal Real ....i.........................!........................!:!................................
Year Yuan ( 1978= 100) Yuan (b) 1980 Yuan Growth Growth _: Sevices !!ii

ii iii i i

979 82.57 07.8 86.64 20.9% 0.1% 7,8% _i_iGNP Average
980 91.86 14.3 91,86 20.6% I 1.3% 6.0% Real Growth _::

981 97.40 22,2 98.21 21.0% 6.0% 6.9% i! i_i_982 103.77 35.2 108,66 21,4% 6.5% 10,6%
983 118.00 52.3 122.40 21,8% 13.7% 12.6% _i_

1981-1985 14,2%

i!ii 1986-1990 8, I% i_:_
984 152.70 78.3 143.30 22.3% 29.4% 17.1% i!!! !:i
985 212.92 207.9 167.08 23. I% 39.4% 16.6% i::ii !il
986 243.10 231.0 185.65 23.7% 14.2% I1.1% 1981-1990 I1.1% !ii
987 285,12 260.8 209.60 24. I% 17.3% 12.9% !!ii

::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::
988 360.60 293.3 235.72 16.8% 26.5% 12.5%
989 441.46 308,3 247.77 15.6% 22.4% 5. 1%
990 481,81 314.9 253.08 14.3% 9. I% 2.I%

(ab(b) See footnotes on previous page.

Source: China Statistical Y_arbook, 1990 & 1991 (SSB, 13¢ljlng);ERI.
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Figure IX- 1. Gross National Product by Sector, 1978-1990
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Table IX-2. Per Capita Gross National Product, 1978o 1990

GNP GNP Per Capita Per Capita

= Total (Billion (Billion GNP GNP Nominal Real
Population Current Constant (Current (Constant Growth Rate Growth Rate

Year (millions) Yuan) 1980 Yuan) Yuan) 1980 Yuan) (percent) (percent)
I, I III II I

1978 962.59 358.81 385.34 373 400
1979 975.42 399.81 414.63 4 I0 425 10.0% 6.2%
1980 987.05 447.00 447.00 453 453 10.5% 6.5%
1981 1,000.72 477.30 467.04 477 467 5.3% 3.I%
1982 1,016.54 519.30 507.88 51 I 500 7. 1% 7. 1%

: 1983 1,030.08 580.90 560.29 564 544 10.4% 8.9%
1984 ,043.57 696.20 641.98 667 615 18.3% 13.I%
1985 ,058.51 855.76 723.68 808 684 21.2% I I. I%
1986 ,075.07 969.63 783.79 902 729 I 1.6% 6.6%
1987 ,093.00 I, 130.I0 870. I I 1,034 796 14.6% 9.2%
1988 ,110.26 1,401.82 965.67 1,263 870 22. I% 9.3%
1989 ,127.04 1,591.63 1,003.82 1,412 891 I 1.8% 2.4%
1990 ,143.33 1,768.61 1,056.23 1,547 924 9.5% 3.7%

::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::

Per Capita

iill GNP Average i!i:_
i::ilReal Growth _:::: iiiii
iili
,,,, iiii
ii!i 981-1985 iiii
_ili1986-1990 6. I% iii!
!i?i

iiii1981-1990 7.9% !iili
!:i:

Source: Statistical Yearbook of China. 1990 & 1991 (SSB, Beqing).
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Table IX-3. Gross National Product by Province, 1988 and 1989

Total GNP (Billion Current Yu ,an) ,, Per Capita GNP (Current Yuan)

Planning Nominal Real Nominal Real

Region Province 1988 1989 Growth Growth (a) 1988 1989 Growth Growth (b)
I I IIIIII I II I I I

North Beijing 41.02 45.58 I I, I% 4,4% 3,795 4,395 15,8% 8.8%
Tianjin 25.96 28.33 9, I% 1.6% 3,080 3,310 7.5% 0. I%
Hebei b5.42 74.90 14.5% 4,3% I, 129 1,274 12.8% 2.8%
Shanxi 29.64 35.01 18.1% 4.5% 1,076 1,253 16.5% 3.1%

Inner Mongolia 23.48 25.71 9,5% 2.3% I, 121 1,212 8.0% 1.0%
Northeast. Liaoning 84.00 92,21 9.8% 2,3% 2,199 2,379 8.2% 0.8%

Jilin 34.78 36.13 3.9% -4. I% 1,466 1,504 2.6% -5.3%

Heil0n_ian_ 51.50 58.26 13,I% 5.0% 1,486 1,660 I 1.7% 3.7%
East Shanghai 67.08 69,65 3.8% 3,0% 5,316 5,459 2.7% 1.9%

Jiangsu I 13.20 122.85 8,5% 1.4% 1,758 1,880 6.9% -0,I%
Zhejiang 72.17 78.97 9.4% -0.6% 1,731 1,877 8.4% -1.5%
Anhui 51.25 57.21 I 1.6% 4.8% 953 1,046 9.8% 3.0%

Fujian 35.41 41.67 17.7% 6.5% 1,245 1,439 15.6% 4.6%
Jiangxi 32.14 36.35 13.I% 5.I% 890 984 10,5% 2.7%
Shandong 105.08 120.07 14.3% 4.0% 1,304 1,471 12.9% 2.7%

Sou_-Central Henan 73,75 82.60 12.0% 4.4% 91 I 1,004 10.1% 2.7%
Hubei 62.51 70,08 12.I% 2.5% 1,206 1,333 10.5% I. I%
Hunan 58.41 64,08 9.7% 3.6% 992 1,066 7.5% 1.5%

Guangdong 109,86 13 I. 17 19.4% 7.0% 1,853 2,177 17.5% 5.3%
Guangxi 30.03 34.94 16.4% 2.9% 735 842 14.6% 1.3%
Hainan 7.48 8,69 16,2% 5.4% I, 190 1,359 14,2% 3.6%

Southwest Sichuan 92.50 99.85 7.9% 2.8% 875 933 6.6% 1.6%
Guizhou 2 I. 14 23.55 I 1.4% 4.6% 676 743 10.0% 3.2%
Yunnan 26.83 31,55 17.6% 5.8% 747 865 15.8% 4,2%
Tibet 2.03 2.19 8.0% 8.4% 955 1,012 6.0% 6.4%

Northwest Shaanxi 30.20 33.98 12.5% 3.3% 963 1,065 10.6% 1.5%
Gansu 19.18 21.68 13.0% 8.8% 898 998 I 1,2% 7,0%

Qinghai 5.50 6.04 9.8% 1.2% 1,266 1,372 8,3% -0.2%
Ningxia 4.76 5,58 17.1% 8.4% 1,081 1,225 13.4% 4.9%
Xinjiang 18.89 21.74 15.I% 5.9% 1,324 1,495 12.9% 3.9%

Nauonal Total 1,398.42 1,578.87 12.9% 3.6% 1,276 1,420 I 1,3% 2,I%

Balance (c) 3.22 18.26

(a) As reported in the China Statistical Yearbook.
(b) Calculated using reported real growth rates for GNP by province.
(c) The gross national product totals differ from the sum of regional gross national product because each region calculates gross

national product by Its own methods, which may differ from those used by the State Statistical Bureau.

Source: China Statistical Yearbook, 1990 (SSB, Beijing).
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Table IX-4. Gross Output Value by Sectors, 1952-1990

1. Gross Output, Billion Current Yuan
Transpor.

Year Total Agriculture Industry Construction ration Commerce
I IIII I

1952 I01.5 46. I 34.9 5.7 3.5 I 1.3
1953 124.I 51.0 45.0 8.5 4.2 15.4
1954 134.6 53.5 51.5 8.2 4,8 16,6
1955 141.5 57.5 53,4 8.6 5.0 17.0
1956 163.9 61.0 64.2 14,6 5.6 18.5
1957 160.6 53.7 70.4 I 1.8 6.0 18.7
1958 213.8 56.6 108.3 20.2 9.0 19,7
1959 254.8 49.7 148.3 23.5 12.I 21.2
1960 267.9 45,7 163.7 24.8 13.I 20.6
1961 197.8 55.9 106.2 9.0 7.6 19,I
1962 180.0 58.4 92.0 7.4 6.2 16.0
1963 195.6 64.2 99.3 9.7 6.6 15.8
1964 226.8 72.0 I 16,4 15.I 7.2 16,I
1965 269.5 83.3 140.2 17.7 9.I 19.2
1966 306.2 91.0 162.4 19.7 10.2 22,9
1967 277.4 92.4 138,2 15.5 8.6 22.7
1968 264.8 92,8 128.5 13.2 8.3 22.0
969 318.4 94.8 166,5 22.2 9.9 25.0
970 380.0 102.I 211.7 27. I 1.7 27.4
971 420.3 106.8 241.4 3I. I 2.8 28.2
972 439,6 107.5 256.5 32.3 3.6 29.7
973 477.6 117.3 279.4 33.5 4.4 33.0
974 485.9 121.5 279,2 37,6 4,2 33,4
975 537,9 126,0 320.7 43,7 6.0 31.5
976 543.3 125.8 327.8 43.5 5.5 30.7
977 600.3 125.3 372.5 46.2 17.9 38,4
978 684.6 139.7 423,7 56.9 20.5 43.8

979 764.2 169.8 468, I 64.5 20.9 40.9
980 853.4 192.3 515.4 76,7 25.0 44.0
981 907.5 218, I 540,0 74,7 25.7 49.0
982 996.6 248.3 58 I. I 91.2 28.6 47.4
983 I, I 13.I 275.0 646,I 105.3 31.8 54.9
984 1,317.I 321.4 761.7 126.3 38.8 68.9

1985 1,658.2 361.9 971.6 165.6 48.8 110,3
1986 1,904.5 401.3 I, 119.4 203.8 59.8 120.2
1987 2,303.4 467.6 1,381.3 243. I 70.2 141.2
1988 2,980.7 586.5 1,822.4 296.7 83.7 191.4
1989 3,451.9 653,5 2,201.7 283,4 99.0 220.4
1990 3,799,6 766.2 2,392.4 300.9 127.5 212.6

Source: Statistical Yearbookof China. 1991 (SSB,Belling)
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Table IX-4. Gross Output Value by Sectors, 1952-1990 (continued)

2. Gross Output, Index Based on Constant Prices (1952 -- 100) (a)

Transpor-
Year Total Agriculture Industry Construction ration Commerce

I II

1952 00.0 I00.0 100.0 I00.0 I00.0 100.0
1953 18.7 103.I 130.3 154.4 125.7 30.I
1954 28.8 106.6 151.6 152.6 145.7 37.2
1955 36.6 114.7 160.I 163.2 154.3 40.7
1956 6 I. I 120.5 205.0 249. I 177.I 53. I
1957 70.9 124.8 ' 228.6 236.8 200.0 51.3
1958 226,6 127.8 353.9 403.4 303.3 59.4
1959 267.4 110.4 481.8 439.6 406.7 71.6
960 279.8 96.4 535.7 453.6 443.3 65.9
961 186.2 94. I 330.8 162.6 256.7 35.I
962 167.5 99.9 276.0 138.5 206.7 31.9
963 184.6 I I 1.5 299.4 184.7 220.0 40.8
964 216.9 126.7 358. I 285.0 240.0 42.4
965 258.2 137.I 452.6 351.2 303.3 42.4
966 301.9 149.0 547.4 395.4 340.0 70.7
967 272.0 151.3 471.8 31 I. I 290.0 69.9

1968 259.2 147.6 448. I 264.9 283.3 64.3
1969 324.7 149.2 601.6 445.6 336.7 88.6
1970 403.2 157.8 798. I 543.9 400.0 210.4
1971 445.4 162.9 915.3 614.2 437.6 216.5
1972 465.3 161.2 978.2 630.2 465.0 228. I
1973 505.5 174.5 1,071.3 640.3 492.3 253.4
1974 515.I 180.7 1,077.7 702.5 485.5 256.5
1975 574.4 186.3 1,244.7 800.8 547.0 266.5
1976 582.3 185.5 1,274.9 784.8 529.9 275.7
1977 642.5 184.8 1,46I. I 820.9 612.0 303.3
1978 726.3 199.8 1,659.0 995.5 700.9 344.8

1979 788.2 214.8 1,805.3 I, 101.9 714.5 376.3
1980 854.2 217.9 1,972.3 1,282.6 844.4 400. I
1981 891.7 230.5 2,057.I 1,212.3 868. I 469.2
1982 976.4 256.5 2,217.7 1,438.I 966.0 499.2
1983 1,076.2 276.5 2,465.8 1,588.6 1,053.9 551.9
1984 1,234.6 310.4 2,867.3 1,800.9 I, 172.I 617.4
1985 1,446.3 321.0 3,480.7 2,167.I 1,405.2 741.0
1986 1,593.I 331.8 3,886.8 2,469.8 1,553.8 822.0
1987 1,818.2 351.0 4,574.5 2,717.3 1,726.0 899.2
1988 2,106.0 364.9 5,525.4 2,914.6 1,945.6 98 I. I
1989 2,219.9 376.2 5,997.3 2,576.5 2,158.4 926.5
1990 2,364.2 404.8 6,465.I 2,582.0 2,222.6 868.3

(a) These can be thought of as percentages; e.g. at constant prices, total gross output in 1988 was 2,106% of total gross output in
1952.

Source: Statistical Yearbook of China, 1991 (SSB, Beijing)
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Table IX-4. Gross Output Value by Sectors, 1952-1990 (continued)

Gross Output, Billion Constant 1980 Yuan (b)

Sum of Transpor.

Year Total (c) Sectors (c) Agriculture Industry Construction ration Commerce
I I I IIIII

952 99.9 134,3 88,3 26. I 6.0 3.0 I 1.0
953 I 18,6 152.3 91,0 34.0 9.2 3,7 14.3
954 128.7 162,2 94, I 39,6 9. I 4,3 15.I
955 136,5 172.9 101.2 41.8 9.8 4.6 15.5
956 160,9 196.9 106.3 53,6 14,9 5,2 16.8
957 170,7 206.6 I I0, I 59.7 14.2 5.9 16.6
958 226,4 255.9 I 12,8 92.5 24. I 9.0 17.5
959 267,I 280.5 97.4 125,9 26.3 12.0 18.9
960 279.5 283,6 85, I 140,0 27. I 13,I 18.2
961 186,0 201.7 83.0 86,4 9.7 7.6 14.9
962 167.3 189,2 88.2 72. I 8.3 6. I 4.5
963 184.4 209.7 98,4 78,2 I 1,0 6.5 5.5
964 216.7 245,2 I I 1.8 93.6 17.0 7. I 5,7
965 258,0 284.9 121.0 I 18.3 21.0 9.0 5.7

1966 301.6 327.0 I31.5 143.0 23.6 IO.I 8.8
1967 271.7 302,7 133.5 123.3 18.6 8.6 8.7
1968 259,0 289.7 130.3 117.I 15,8 8.4 8.I
1969 324,4 346,2 131.7 157.2 26.6 I0.0 20.7
1970 402.8 415.3 139.3 208.6 32.5 I 1.8 23. I
1971 445.0 456,4 143.8 239.2 36.7 13.0 23,8
1972 464,9 474.4 142.3 255,6 37.7 13.8 25. I
1973 505.0 514.7 54.0 280,0 38.3 14.6 27.9
1974 514.6 525.7 59.5 281.6 42.0 14.4 28.2
1975 573.9 583.I 64.4 325.3 47.9 16.2 29.3
1976 581.8 589.8 63.7 333,2 46.9 15.7 30.3
1977 641,9 645.5 63, I 381.8 49. I 18.I 33.4
1978 725.6 728.I 76,3 433.5 59.5 20.8 37.9
1979 787,5 789.8 89.6 471,8 65.9 21.2 41,4
1980 853.4 853.4 92.3 515.4 76.7 25.0 44.0
1981 890,9 890.8 203,4 537,6 72.5 25.7 51.6
1982 975.5 975.4 226.4 579,5 86.0 28.6 54.9
1983 1,075,2 1,075.3 244,0 644,4 95.0 31.2 60,7
1984 1,233,4 1,233.5 273.9 749.3 107,7 34.7 67.9
1985 1,444.9 1,445.5 283.3 909.6 129.6 41.6 81.5
1986 1,591.6 1,592.6 292.8 1,015,7 147,7 46.0 90.4
1987 1,816.5 1,817,7 309.8 I, 195.4 162.5 5 I, I 98.9
1988 2,104.0 2,105.7 322,0 1,443.9 174,3 57.6 107.9
1989 2,217,8 2,219.I 332.0 1,567.2 154,I 63.9 I01.9
1990 2,362.0 2,362.4 357.2 1,689.5 154.4 65.8 95.5

Grossoutput in constant yuan = baseyear grossoutput in currentyuan * (index for currentyear + Index for baseyear).
Total gross output in 1980 yuan is not equal to the sum of sectoral gross outputs because the sectoral deflators are different

the deflators for total gross output.

Statistical Yearbook of China, 1991 (SSB, Beijing)
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Figure IX-3. Gross Output Value, 1952-1990
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Table IX-4. Gross Output Value by Sectors, 1952-1990 (continued)

Sectoral Shares of Gross Output, Percent (d)

Transpor- Sectoral Shares of GNP (e)

Year Agriculture Industry Construction ration Commerce Agriculture Manufacturing Services
Jl I I

1952 65,7% 19.5% 4.5% 2.2% 8,2%
1953 59,7% 22,4% 6. I% 2,4% 9.4%
1954 58,0% 24,4% 5.6% 2.7% 9.3%
1955 58,6% 24.2% 5.6% 2.6% 9,096
1956 54,0% 27,2% 7.6% 2.7% 8.6%
1957 53,3% 28,9% 6.9% 2.9% 8. I%
1958 44, I% 36, I% 9.4% 3.5% 6.9%
1959 34,7% 44.9% 9.4% 4.3% 6.7%
1960 30,0% 49.4% 9.6% 4.6% 6.4%
1961 41.2% 42,9% 4.8% 3,8% 7.4%
1962 46.6% 38. I% 4,4% 3.2% 7.7%
1963 46.9% 37.3% 5.3% 3.I% 7,4%
1964 45.6% 38.2% 7,0% 2.9% 6,4%
1965 42,5% 41.5% 7.4% 3.2% 5.5%
1966 40,2% 43.7% 7.2% 3.I% 5.7%
1967 44. I% 40.7% 6, 1% 2.8% 6.2%
1968 45,0% 40.4% 5.5% 2.9% 6.2%
1969 38.0% 45,4% 7,7% 2.9% 6,0%
1970 33.5% 50.2% 7.8% 2,9% 5.6%
1971 31.5% 52.4% 8.0% 2.8% 5.2%
1972 30.0% 53.9% 7.9% 2.9% 5.3%
1973 29,9% 54,4% 7.4% 2.8% 5.4%
1974 30.3% 53.6% 8.0% 2.7% 5.4%
1975 28.2% 55,8% 8.2% 2.8% 5.0%
1976 27.8% 56.5% 8.0% 2.7% 5,I%
1977 25,3% 59,2% 7.6% 2.8% 5.2%
1978 24,2% 59.5% 8.2% 2.9% 5.2% 33.7% 46.3% 20.9%
1979 24,0% 59.7% 8.3% 2.7% 5,2% 33.3% 46.5% 20,9%

1980 22.5% 60,4% 9.0% 2.9% 5,2% 30,4% 49.0% 20.6%
1981 22,8% 60.3% 8.1% 2.9% 5,8% 3 I. I% 47.8% 21.0%
1982 23.2% 59.4% 8.8% 2.9% 5,6% 31.9% 46.4% 21.4%
1983 22.7% 59,9% 8.8% 2.9% 5.6% 31.3% 46.4% 21.8%
1984 22.2% 60.7% 8,7% 2.8% 5.5% 30.9% 46.4% 22.3%
1985 9.6% 62.9% 9.0% 2.9% 5,6% 27.9% 48,8% 23. I%
1986 8,4% 63.8% 9.3% 2.9% 5.7% 26.6% 49,7% 23.7%
1987 7.0% 65.8% 8.9% 2.8% 5.4% 25. I% 50,9% 24.1%
1988 5.3% 68,6% 8.3% 2.7% 5,I% 23.2% 52.5% 24,4%
1989 5.0% 70,6% 6.9% 2.9% 4,6% 23.0% 52.4% 24.7%
1990 5,I% 71.5% 6.5% 2.8% 4,0% 23.5% 52.4% 24.0%

(d) Relative to the sum of real sectoral gross output (second column of data on Table IX-4.3), not the total calculated from a single
deflator (first column of data on Table IX-4.3).

(e) From Table IX-I.

Source: Statistical Yearbook of China, 1991 (SSB, Bcl}lng)
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Figure IX-4. Sectoral Shares of GOV, 1952-1989
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Table IX-5. Gross Output Value by Sector and Province, 1988, Billion Current Yuan

Sectoral Gross Output Value

Planning Trans- Total Gross

Region Province Agriculture Industry Construction portation Commerce Output Value
iii i i i i

North Beijing 5.3 57.2 10,I 3.4 5,9 81.8
Tianjin 4,4 52. I 5.3 3.4 5.4 70.7
Hebei 25,7 84. I 12.I 4,2 8.5 134,6
Shanxi 8.7 38.7 7.0 2,6 4.3 61.4

Inner Mongolia 12,2 19.4 4.6 2, I 3,0 41.3
Northeast Liaon_ng 22.7 130.5 16.0 7,0 9,9 186.I

Jilin 14.I 45.4 6.3 2.4 4,4 72,6
Heilongjian_ 15,2 68.6 10.8 4.3 5,3 104.I

East Shanghai 5.3 130.5 12.I 6.5 I 1.4 165.7
jiangsu 49,8 215,0 21.8 8,3 12.7 307.5
Zhepang 28.3 114.I 14.3 4.2 10,I 171,0
AnhuJ 31.5 51,8 9.4 2,9 5.0 100.5

Fulian 18.2 38.9 6.3 2,5 4.4 70,2
JJangxt 17.4 34.5 5.9 2,0 3.5 63.5
Shandong 49,5 145.5 21.5 5,6 12,6 234,6

South-Central Henan 37. I 78.0 14,9 4.7 9,0 143,7
Hubei 29.8 83.5 10.I 3.6 8.7 135.6
Hunan 30,3 58.2 10.8 3.5 8.0 110,8

Guangdong 47,4 131.9 21.9 6.9 20.6 228.8
Guangxi 16.9 27.2 5,3 1.7 4,5 55.6
Ha_nan 5,8 3.I 1.4 0.4 I,I I 1.9

Southwest Sichuan 47,6 96,4 16,8 5,0 12,6 178,4
Guizhou 12.3 16.7 3.2 1,6 2.2 36.I
Yunnan 13.5 24.5 4.8 1.3 3.2 47.3
Tibet 1.3 0.3 0.5 0.2 0.5 2

Northwest Shaanxi 13,I 33.2 6.0 2.5 3.4 58. I

Gansu 8.5 20,4 3.9 2.2 3.9 38.9

Qinghai 1,9 4.3 1.7 0.4 0.7 9,0
Ningxia 2.0 4.4 1.3 0.5 0,6 8.7

Xinj_anp. 10.8 14.9 3,3 1,4 2,5 33,0
Naoonal Total 586.5 1,822.4 296,7 83,7 191,4 2,980,7

Balance(a) <0,05 43.7 27,2 - 13.4 3,4 16,4

(a) The gross output value totals differ from the sum of regional gross output value because each region calculates gross output
value by its own methods, which may differ from those used by the State Statistical Bureau.

Source: Statistical Yearbook of China, 1990 (SSB, Belling)
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Table IX-6. Gross Output Value for Agricultural and Industrial Sectors by Province,
1989, Billion Current Yuan (a)

Sectoral Gross Output Value ' " Sum of

Industry composed of:. Sectoral

Planning Total Light Heavy Gross Output

Region Province: Agriculture Industry Industry Industry Values (a)
l' III r ._,,mw..

North Beijing 6,0 70.9 3Z3 38.6 76.9
Tianjin 5.2 63.5 33.6 29.9 68,7
Hebei 30.7 102.6 49,5 53. I 133,3
Shanxi 1_.5 48.8 13,I 35.7 59.3

Inner Mongolia 12.7 24.2 10.5 13.6 36.8

Northeast Liaoning 22.3 154.6 51,0 103.7 176.9
Jilin 13,4 53.0 22.4 30,7 66,4

Heilon_iang 16,2 80.5 27.4 53. I 96.7
East Slv_nghai 6. I 151,5 79.0 72.6 157.6

Ji_ngsu 52,2 250.7 133.9 116.9 303.0
Zhejiang 30.8 133.4 84,0 49.4 164.2
Anhui 34.2 62.8 32.9 29.9 96.9

Fujian 21.0 48.9 29.7 19.3 69.9
Jian_i 19.8 40.6 17.8 22.8 60.4
Shandong 54.8 19Z I 98.3 93.8 246.9

S,outt'_Central Henan 45.0 95,4 43.6 51.8 140.4
Hubei 33.5 97.7 46.3 51.4 131.2
Hunan 33.8 68.0 30.0 38.0 101,8

Guangdong 54.9 164.7 107,3 57.4 219.6
Guangxi 21.2 32.7 17.8 14.9 53.9
Hainan 6.5 3.9 2.5 1.4 10,,,_

Southwest Sichuan 52.8 114.7 52.6 62,2 167,5
GuizhoJ 13.4 20. I 86 I 1.6 33.5

Yunnat 15.3 30.5 15.5 15,0 45.8
Tibet 1.4 0.3 0.I 0.2 1.7

Northwest Shaanxi 14.8 40.7 16.9 23,8 55.5
Gansu 8.9 24.8 7,3 17.5 33.7

Qinghai 2.2 5.4 1.7 3.8 7.6
Ningxia ?. I 5,9 1.8 4.I 8.0
Xinjiang 12.2 18.7 8.9 9.8 30.9

NatsonalTotal 653.5 2,201 ' 1,076.I I, 125.6 2,855.2

t

ta) This is less than total grossoutput value sincethe grossoutput value of the construction, transportation, and commercesec-
tors is excluded.

Source: St_t|sttcal Yearbook of China, 1990 (SSB, Beijing)
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Table IX-7. Gross Output Value of Major Industrial Subsectors, 1952-1989

TOTAL: INDUSTRY (a) METALLURGY

Billion Bridging Billion Bridging
Constant Indice_ for Billion Constant Indices for Billion

Yuan by Sub- 1980 Constant Yuan by Sub- 1980 Constant

Year period (b) prices (c) 1980 Yuan Year period (b) prices (c) 1980 Yuan
li I I I

1952 34.3 0,768 26.3 1952 2.02 0,887 1,79
1953 44.7 0.768 34.3 1953 2.76 0,887 2,45
1954 52.0 0,768 39.9 1954 3.36 0,887 2.98
1955 54.9 0.768 42.2 1955 4.19 0,887 3,72
1956 70.3 0,768 54.0 1956 5.94 0,887 5.27
1957 78,4 0.768 60.2 1957 7.26 0.887 6.44
1957 70.4 0.855 60,2 1957 6.00 1,074 6.44
1958 109.0 0.855 93.2 1958 I 1.02 1.074 I 1.83
959 148,4 0,855 126.9 1959 16.I0 1,074 17,28
960 165.0 0,855 14 I.I 1960 20.52 1,074 22.03
961 101,9 0.855 87,2 1961 I 1.43 1,074 12.27
962 85,0 0.855 72.7 1962 8.57 1,074 9.20
963 92.2 0,855 78.9 1963 9.53 1,074 10.23
964 110,3 0,855 94,3 1964 I 1.79 1,074 12,66
965 139.4 0.855 I 19,2 1965 14.95 1.074 16.05
966 168.6 0.855 144.2 1966 18.I0 1.074 19.43
1967 145.3 0.855 124,3 1967 13.30 1.074 14.28
1968 138.0 0.855 118,0 1968 10.70 1.074 11,49
1969 185.3 0.855 158,5 1969 16,60 1.074 17.82
1970 242. I 0.855 207. I 1970 22,81 1.074 24.49
I q71 278.2 0.855 237.9 971 27.23 1.074 29.23
1971 238.9 0.996 237.9 971 26.59 1099 29.23
1972 254,7 0.996 253,7 972 28.02 ,099 30.81
1973 278.9 0.996 277.8 973 30.04 .099 33,03
1974 279,6 0,996 278.5 974 26.28 .099 28.89
1975 321.9 0.996 320,6 975 28.83 .099 31.70
1976 326.2 0,996 324.9 976 26.55 .099 29.19
1977 372.8 0.996 371,3 1977 29.05 .099 31.94
19"3 423. I 0.996 421,4 1978 36.89 ,099 40.56
1979 459. I 0,996 457,2 1979 41.03 .099 45. I I
980 499.2 0,996 497.2 1980 43.03 .099 47.3I
981 519.9 0.996 517,8 1981 41.54 .099 45,67
981 5 !7.8 1.000 517.8 1981 45.67 1,000 45.67
982 557.7 1,000 557,7 1982 48.52 1,000 48.52
983 616.4 1.000 616,4 1983 52.37 1,000 52.37
984 703.0 1.000 703.0 1984 57.94 1.000 57.94
985 829,5 1,000 829.5 1985 66.40 1,000 66.40
986 897.9 1,000 897.9 1986 74.99 1,000 74.99

987 1,030.7 1,000 1,030.7 1987 82.24 1.000 82,24

988(d) 1,245.0 1,000 1,245.0 1988(e) 90.88 1,000 90.88
989(d) 1,351.3 1,000 1,351.3 1989(e) 98.64 1,000 98.64

(a) Village-level rural Industry is not Included; therefore totals given here are less than those in the Statistical Yearbookof China, 1989 (SSB. Beijing).
(b) Constant prices have been set by the SS Bforfour subpcrlods: 1952 constant prices tor 1949-1957; 1957 constant prices for1958-1970; 1970 constant

prices for 1971-1980; and 1980 constant prices forthe period since 1981.
(c) Bridging indices are used to convert constant prices from one subperiod into constant prices of the next subperiod. They are based on prices given

for overlapping years in the subperiods (Italicized years), e.g. for 1965 gross output value In 1980 yuan = 1965 gross output value in 1957 wan
• (1971 gross output in 1970 yuan + 1971 gross output tn 1957 yuan) * (1981 gross output in 1980 yuan + 1981 gross output tn 1970 yuan).

(d) Total industrial gross output value for 1988 and 1989 are calculated from real growth rates forthe whole Industrial sector (20.8% and 8.5% respective-
ly: includes village Industries).

_- (c) Subscctoral data tor 1988 and 1989 are calculated fromtheli pc.rcenh'_gcshare of tom! !ndustria! _'o_ ou_ut value at constant 1980 prices.

- Source: Statistical Yearbook of China's Industrial Economy, 1988 & 1990 (in Chinese; SSB, Beijing);China Statistical Yearbook, 1990 (SSB, Beijing).
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Table IX-7. Gross Output Value of Major Industrial Subsectors, 1952-1989 (continued)

PETRO. r ,_UM CHEMICALS

Billion Bridging Billion Bridging
Constant Indices for Billion Constant Indices for Billion

Yuan by Sub- 1980 Constant Yuan by Sub- 1980 Constant

Year period (b) prices (c) 1980 Yuan Year period (b) prices (c) 1980 Yuan

1952 0,18 .073 0.19 1952 1.66 0,377 0.63
1953 0,21 .073 0.23 1953 2.26 0.377 0,85
1954 0.31 .073 0.33 1954 2.87 0,377 1.08
1955 0.45 .073 0,48 1955 3.20 0,377 1.2I
1956 0.65 .073 0.70 1956 4.72 0,377 1.78
1957 0,74 .073 0.79 1957 6.46 0.377 2.43
1957 0.80 0.992 0.79 1957 4.82 0.505 2.43
1958 1.24 0.992 1.23 1958 8.39 0.505 4.24
1959 1.91 0.992 1.90 1959 I 1.93 0.505 6.02
1960 2.38 0.992 2_36 1960 14.27 0.505 7.20
1961 1,85 0.992 1.84 1961 10.27 0.505 S.19
1962 2.18 0.992 2.16 1962 9.43 0.505 4,76
963 2.40 0.992 2.38 1963 10.81 0,505 5.46
964 3.32 0.992 3,29 1964 13.75 0.505 6.94
965 4.51 0.992 4.48 1965 17.94 0.505 9.06
966 6.20 0.992 6.15 1966 25.30 0.505 12.77
967 5.40 0.992 5.36 1967 22.20 0.505 I 1.2I
968 6.20 0.992 6.15 1968 19.40 0.505 9,79
969 6.90 0.992 6.85 1969 29.80 0.505 15.05
970 10.53 0,992 10.45 1970 39.92 0.505 20,16
1971 12.73 0.992 12.63 1971 46,76 0.505 23.61
1971 10.99 I. 150 12.63 1971 26.00 0.908 23.61
972 12.52 I. 150 14.39 1972 28,68 0.908 26.04
973 13.78 .150 15.84 1973 31.83 0.908 28.90
974 15,70 . 150 18.05 1974 30.80 0.908 27.97
975 17.98 ,150 20.67 1975 36.45 0.908 33.10
976 20.14 .150 23. I5 1976 36.02 0.908 32.7I
977 22.68 . 150 26.07 1977 42.37 0.908 38.47

1978 23.33 .150 26.82 978 52.50 0.908 47.67
1979 24,96 .150 28,69 979 56,18 0,908 51.0I
1980 25.23 .150 29.00 980 62.23 0.908 56.5I
1981 24,54 ,150 28,21 981 65.13 0.908 59,14
1981 28.21 .000 28.21 981 59.14 1.000 59.14
1982 28.80 .000 28.80 982 65.90 1.000 65,90
1983 31.01 .000 31.01 983 74. I I 1.000 74, I I
1984 33.41 ,0(30 33.41 984 83.03 1.000 83.03
1985 37.26 .000 37.26 985 92.67 1.000 92.67
1986 40,52 .000 40.52 986 103,95 1.000 103.95
1987 43,47 ,0(30 43,47 1987 121.71 1.000 121.7I

1988(e) 48.56 .0(30 48.56 1988(e) 150,64 1.000 150.64
1989(e) 52.70 .000 52.70 1989(e) 164,86 1,000 164.86

(a)-(e) See footnotes on first page of Table IX-7.

Source: Statistica! Yearbook of Chlna's Industrial Economy, 1988 &'1990 (in Chinese; SSB, Bcl}lng); China Statistical Yearf._ok, 1990 (SSB, Belling).
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Table IX- 7. Gross Output Value of Ma}or Industrial Subsectors, 1952-1989 (continued)

FORESTRY FOOD PROCESSING

Billion Bridging Billion Bridging
Constant Indices for Billion Constant Indices for Billion

Yuan by Sub- 1980 Constant Yuan by Sub- 1980 Constant
Year period (b) prices (c) 1980 Yuan Year period (b) prices (c) 1980 Yuan

i I I ii

1952 2,23 1.369 3.05 1952 8,28 1.266 10.48
1953 3.04 1,369 4,16 1953 10.35 1.266 13,I0
1954 3.59 1.369 4.92 1954 I 1.87 1,266 15,03
1955 3,24 1.369 4.44 1955 13.01 1.266 16,47
1956 4.00 1.369 5.48 1956 14,06 1.266 17.80
/ 957 4.24 1.369 5.81 1957 15.36 1.266 19,45
1957 4.06 1.430 5.81 1957 13.84 1.405 19.45
1958 4.88 1.430 6,98 1958 16.95 1.405 23.82
1959 5.71 1.430 8,17 1959 19.20 1.405 26.98
1960 6.04 1.430 8,64 1960 7.25 1.405 24.24
1961 3.62 1.430 5.18 1961 4,16 1.405 19.90
1962 3,16 1.430 4,52 1962 2.69 1.405 17,83
_963 3.36 1.430 4.81 1963 3.16 1.405 18.49
1964 3.77 1,430 5.39 1964 5,29 1.405 21.48
1965 3.99 1.430 5.71 1965 7.55 1.405 24,66
1966 4. I0 1,430 5.86 t966 6.00 1.405 22,48
1967 3.50 1.430 5.01 1967 5.70 .405 22.06
1968 2,80 1.430 4.00 1968 5.70 ,405 22.06
1969 3,40 1.430 4.86 1969 6.40 ._05 23.04
1970 3,63 1.430 5.19 1970 _.79 .405 27.8I
1971 3.88 1.430 5.55 1971 21.85 ._'05 30.70
1971 4.56 1.2 7 5.55 1971 28.48 .0}'8 30.70
1972 5.16 1.2 7 6.28 1972 31.66 .078 34.13
1973 5.60 1.2 7 6.81 1973 34.89 ,078 37.6 I
1974 5,72 .2 7 6.96 1974 35.85 ,078 38,64
1975 6.I I ,2 7 7.44 1975 38.61 .078 41,62
1976 6.57 .2 7 8.00 1976 38.86 .078 41.89
1977 7.00 .2 7 8.52 1977 43,57 ,078 46.97
978 7.74 .2 7 9.42 1978 47.17 .078 50.85
979 8,48 .2 7 10,32 1979 51.87 ,078 55.91
980 8.67 .217 10.55 1980 56.80 ,078 61.23
981 8,62 .217 10.49 1981 64,02 ,078 69.0 I
981 0,49 .000 10.49 1981 69.01 .000 69.01
982 1.23 .000 1.23 1982 75.55 ,000 75.55
983 1.61 .000 1.61 1983 79,43 1,000 79.43
984 2.68 .000 2.68 1984 86.58 1.000 86.58
985 3.31 .000 3,31 1985 95.17 1.000 95,17
986 4.27 .000 4.27 1986 103.26 1.000 103.26
987 5.75 ,000 5.75 1987 114.78 1.000 114.78

988(e) 8.68 ,000 8.68 1988(e) 135.71 1.000 135.7I
989(e) 8.92 ,000 8.92 1989(e) 143.24 1.0(30 143.24

(a)-(e) See footnotes on first page of Table IX-7.

Source: Statistical Yearbook of China's Industrial Economy, 1988 & 1990 (in Chinese; SSB, Beijing); China Statistical Yearbook, 1990 (SSB, Beijing).
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Table IX-7. Gross Output Value of Major Industrial Subsectors, 1952-1989 (continued)

LEATHER PAPER AND PULP

Billion Bridging Billion Bridging
Constant Indices for Billion Constant Indices for Billion

Yuaua by Sub- 1980 Constant Yuan by Sub- 1980 Constant
Year period (b) prices (c) 1980 Yuan Year period (b) prices (c) 1980 Vuan

L I

1952 0.47 - 1952 0.76 0.966 0.73
1953 0.56 - 1953 0,88 0.966 0,85
1954 0.57 - 1954 1.00 0.966 0.97
1955 0.56 - 1955 I. 12 0.966 1.08
1956 0.72 - 1956 1.44 0.966 1,39
1957 0.87 - 1957 1.82 0,966 1.76
1957 0.89 - 1957 1.54 I. 141 1.76
1958 I. 19 - 1958 2.06 I. 141 2.35
1959 1.72 - 1959 2.88 I. 141 3.29
1960 1.83 1960 3.05 I. 141 3,48
1961 1.20 1961 1.80 I. 141 2,05
1962 0.90 1962 1.74 I. 141 1.99
1963 0.82 1963 1,98 I. 141 2.26
1964 0.84 1964 2.20 I. 141 2,5 I
1965 0.92 965 2.45 I. 141 2,80
1966 966 2.50 I. 14 2.85
967 - 967 2.30 I. 14 2.62
968 968 2,00 I. 14 2,28
969 - 969 2.60 I, 14 2.97
970 970 2.88 I. 14 3.29
971 - 971 3.06 I. 14 3,49
971 1.014 0.00 971 3.22 1.084 3.49
972 2.13 1.014 2.16 972 3.44 1.084 3,73
973 2.03 1.014 2.06 973 3.83 1.084 4,15
974 2.14 1.014 2.17 974 3.61 1.084 3.9I
975 2.49 1,014 2.52 975 4,14 1.084 4,49
976 2.69 1.014 2.73 976 4,15 1.084 4..50
977 3.12 1.014 3.16 977 4.75 1.084 5.15
978 3.39 1.014 3,44 978 5.38 1.084 5.83
979 3,78 1.014 3.83 979 6,03 1.084 6.54
980 5.09 1.014 5.16 1980 6,41 1.084 6.95

1981 5.78 1.014 5.86 1981 6,40 ,084 6.94
981 5.86 1.000 5.86 1981 6,94 .000 6.94
982 5,57 1.000 5.57 1982 7.40 .000 7.40
983 5,70 1.000 5.70 1983 8.14 .000 8.14
984 6.22 1.000 6,22 1984 9.22 ,0(30 9.22
985 7.65 1.000 7.65 1985 10,77 .000 10.77
986 8,96 1.000 8.96 1986 12.03 .000 12.03
987 10.43 1.000 10.43 1987 13.82 .000 13,82

988(e) 12.54 1.000 12.54 1988(e) 16,18 .000 16.18
989(e) 13,51 1,000 13.51 1989(e) 17..57 .000 17.57

(ab(e) See footnotes on first page of Table IX-7.
- Not available.

Source: Statistical Yearbook of China's Industrial Economy, 1988 & 1990 {in Chinese; SSB, Beijing); China Statistical Yearbook, 1990 (SSB, Beijing).
=
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Table IX-7. Gross Output Value of Major Industrial Subsectors, 1952-1989 (continued)

ELECTRICITY COAL AND COKE

Billion Bridging Billion Bridging
Constant Indices for Billion Constant Indices for Billion

Yuan by Sub- 1980 Constant Yuan by Sub- 1980 Constant
Year period (b) prices (c) 1980 Yuan Year period (b) prices (c) 1980 Yuan

_,,

1952 0.43 1.079 0.46 1952 0.91 1.872 1,70
1953 0.51 1.079 0.55 1953 1.01 1.872 1.89
1954 0.62 1,079 0.67 1954 1.22 1.872 2.28
1955 0,70 1.079 0.76 1955 1.43 1.872 2,68
1956 0,93 .079 1.00 1956 1,67 1.872 3,13
957 1.09 .079 I. 18 1957 2,01 1.872 3.76
957 I. 17 .005 I. 18 1957 2.31 1.629 3.76
958 1.60 .005 1.61 1958 4.56 .629 7.43
959 2.61 .005 2.62 1959 6.31 .629 10,28
960 3,78 .005 3.80 1960 7. I0 .629 I 1.57
961 3.I I .005 3.13 961 4.88 .629 7.95
962 3.00 .005 3.02 962 3.72 .629 6,06
963 3.21 .005 3.23 963 3.70 .629 6.03
964 3.63 .005 3.65 964 3,44 .629 5.60

1965 4.31 .005 4.33 965 3,79 .629 6.17
i.

1966 5,30 .005 5.33 966 4. I0 .629 6.68
1967 4.90 1,005 4.93 967 3.00 .629 4,89
1968 4,70 1.005 4.72 968 3.25 .629 5.29
1969 6.40 1.005 6.43 969 4.05 .629 6.60
1970 7.45 1.005 7.49 1970 5.69 .629 9.27
1971 8.84 1,005 8.89 1971 6.54 .629 10.65
1971 8.85 1.004 8.89 1971 8.27 1,288 10,65
1972 9,72 1.004 9.76 1972 8.56 1.288 1.03
1973 10.61 1.004 10.65 1973 8.55 1.288 1.0I
1974 10.72 .004 10.76 1974 8.25 1.288 0.63
19"75 12.47 ,004 12.52 1975 9,76 1.288 2.57
1976 12.94 ,004 12.99 1976 9.82 1.288 2,65
1977 14.14 .004 14.20 1977 I. 15 1.288 4,36
1978 16.14 .004 16.21 1978 2.67 .288 6.32
1979 17.67 .004 17.74 1979 2.82 .288 16.52
980 18.84 .004 18.92 1980 2.40 .288 15,97
981 19.41 .004 19.49 981 2.21 .288 15.73
981 19,49 .000 19.49 981 5.73 .000 15.73
982 20.71 .000 20.71 982 16.63 .000 16.63
983 22.02 .000 22.02 983 17.83 .000 17.83
984 23.56 .000 23,56 984 19,47 .000 19.47
985 27.27 1.000 27.27 985 20,85 .000 20,85
986 29.22 1.000 29.22 986 21.56 .000 21.56
987 32.28 1,000 32.28 1987 22.48 1.000 22.48

988(e) 36. I I 1.000 36. I I 1988(e) 24.90 1.000 24,90
989(e) 40.54 1.000 40.54 1989(e) 28.38 1.000 28,38

(ab(c) See [ootnotes on firstpage of Table IX-7.

Source: Statistical Yearbook of China's Industrial Economy, 1988 & 1990 (in Chinese; SSB, Beijing);China Statistical Yearbook, 1990 (SSB, Belling).
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Table IX-7. Gross Output Value of Major Industrial Subsectors, 1952-1989 (continued)

MACH INERY BUILDING MATERIALS

Billion Bridging Billion Bridging
Constant Indices for Billion Constant Indices for Billion

Yuan by Sub- 1980 Constant Yuan by Sub- 1980 Constant

Year period (b) prices (c) 1980 Yuan Year period (b) prices (c) 1980 Yuan
I I III

1952 3.90 0.53 2.07 1952 1.03 0.893 0.92
1953 6.08 0,53 3.23 1953 1,43 0.893 1.28
1954 7,19 0,53 3,82 1954 1.57 0.893 1,40
1955 8.06 0.53 4,28 1955 1,60 0.893 1.43
1956 12.52 0.53 6.65 1956 2.25 0.893 2.01
957 14,30 0,53 7.60 1957 2.56 0.893 2.29
957 11.90 0.639 7.60 1957 2,27 1.008 2.29
958 23,43 0.639 14.96 1958 4,07 1.008 4. I0
959 36.07 0,639 23.04 1959 6.85 1.008 6.90
960 49.28 0.639 31,47 1960 7.77 1,008 7.83
961 23.70 0,639 15.14 1961 3,09 1.008 3.I I
962 17.17 0,639 10.97 1962 1.80 1.008 1,8I
963 18.98 0.639 12.12 963 2.31 1.008 2.33
964 22,77 0.639 14.54 964 3,I I 1.008 3.13
965 31.02 0,639 19.81 965 3.96 1.008 3.99
966 42.00 0.639 26.82 966 5,40 1.008 5.44
967 31.20 0.639 19.93 967 4.30 1,008 4,33
968 27,20 0.639 17,37 968 3.60 1.008 3,63
969 43.30 0,639 27.65 969 5.I0 1.008 5.14
970 64,79 0.639 41.38 970 6.21 1.008 6.26

1971 83,42 0,639 53.28 1971 7.15 1.008 7.20
1971 60.51 0.880 53.28 1971 6.68 1.078 7.20
1972 63.85 0.880 56.22 1972 7.76 1.078 8.37
1973 71.00 0.880 62,51 1973 8.36 .078 9,02
1974 74.35 0.880 65,46 1974 8,32 .078 8.97
1975 89.05 0.880 78.41 1975 I0.00 .078 10.78
1976 89.77 0.880 79,04 1976 10.98 .078 I 1.84
1977 103.71 0,880 91,31 1977 13,33 .078 14,38
1978 I 15,55 0.880 I01.74 1978 15.39 ,078 16,60
1979 124.48 0.880 109,60 1979 16.73 ,078 18,04
1980 127,36 0,880 I 12.14 1980 18.15 .078 19.57
1981 122.66 0.880 108.00 1981 18.09 .078 19.5I
1981 108.00 .000 108.00 1981 19.51 ,000 19.5I
1982 122.51 .000 122.51 1982 22.26 ,000 22.26
1983 144.05 .000 144.05 1983 24.54 .000 24,54
1984 175.71 .000 175.71 1984 28.73 1.000 28.73
1985 223,51 ,000 223.51 1985 35.06 1.000 35,06
1986 237.24 .000 237,24 1986 40.82 1.000 40,82
1987 288.71 .000 288.71 1987 45,96 1.000 45.96

1988(e) 371.01 .000 371.01 1988(e) 54,78 1.000 54.78
1989(e) 401,34 .000 401.34 1989(e) 59.46 1.000 59,46

(a)-(e) Seefootnoteson first pageofTable IX.7.

Source: StatisticalYearbookof China'sIndustrial Economy,1988 & 1990 (In Chinese; SSB,Beijing); China StatisticalYearbook,1990 (SSB,Beijing).
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Table IX-7. Gross Output Value of Major Industrial Subsectors, 1952-1989 (continued)

TEXTILES CLOTHING

Billion Bridging Billion Bridging
Constant Indices for Billion Constant Indices for Billion

Yuan by Sub- 1980 Constant Yuan by Sub- 1980 Constant
Year period (b) prices (c) 1980 Yuan Year period (b) prices (c) 1980 Yuan

1952 9,43 0.987 9.31 1952 1,52
1953 I 1,50 0,987 1.36 1953 2.13 -
1954 12.67 0,987 2,51 954 2.20 -
1955 12,17 0.987 2.02 955 2.20 -
1956 14.70 0.987 4.51 956 3.07 -
1957 14,25 0,987 4,07 957 3.05 -
1957 14.36 0,980 4.07 957 3.08 -
1958 19.96 0.980 9.56 958 3.66 - -
1959 25.29 0,980 24.78 959 5.'73 -
1960 20,27 0,980 19.86 960 3.49 -
1961 13.62 0.980 13.35 961 3.35 -
1962 12.23 0.980 I 1,98 962 32. I0 -
1963 13.69 0.980 13.41 963 30.80 -
1964 17,58 0,980 17.23 964 34. I0 - -
1965 22.07 0.980 21,63 965 37. I0 -
1966 24,00 0,980 23.52 966
1967 21.90 0.980 21.46 1967
1968 20.50 0,980 20.09 1968
1969 26,30 0,980 25.77 1969
1970 32.42 0,980 31,77 1970
1971 31.29 0,980 30.66 197I
1971 ]t, I0 0,986 30.66 1971 0.960 0.00
1972 31,36 0.986 30,92 1972 5.43 0.960 5.2I
1973 34,92 0.986 34,43 1973 6.00 0.960 5.76
974 34.60 0,986 34. I I 1974 6.33 0,960 6,07
975 39,61 0,986 39.05 1975 7.29 0.960 7,00
976 39.41 0.986 38.85 1976 7.85 0.960 7.53
977 46,07 0.986 45.42 1977 8.88 0.960 8.52
978 52,91 0,986 52.16 1978 9,08 0.960 8.7I
979 59.31 0.986 58,47 1979 I0. I0 0.960 9.69
980 73,55 0.986 72.51 980 13.47 0,960 12.93

1981 86,83 0.986 85.60 981 15.34 0.960 14.72
1981 85,60 1.000 85,60 981 14,72 1,000 14.72
982 86,69 1,000 86.69 982 14.19 1.000 14.19
983 95.60 1.000 95.60 983 15.35 1.000 15,35
984 108.29 1.000 08,29 984 17,87 1,000 17.87
985 127,32 1,000 27,32 985 19.93 1.000 19.93
986 135.13 1,000 35.13 986 20.93 1,000 20.93
987 151.29 1.000 51.29 987 24.28 1,000 24,28

1988(e) 174,30 1.000 74,30 988(e) 29,88 1,000 29.88
1989(e) 187.83 1,000 87.83 1989(e) 35,13 1,000 35.13

(ab(e) See footnotes on first page of Table IX-7.
• Not available.

Source: Statistical Yearbook of China's Industrial, Economy, 1988 & 1990 (in Chinese; SSB, Belling); China Statistical Yearbook, 1990 (SSB, Bcl]lng).
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Table IX-7. Gross Output Value of Major Industrial Subsectors, 1952-1989 (continued)

EDUCATION, ENTERTAINMENT

AND SPORTS EQUIPMENT BALANCE (f)

Billion Bridging Billion Bridging
Constant Indices for Billion Constant Indices for Billion

Yuan by Sub- 1980 Constant Yuaun by Sub- 1980 Constant

Year period (b) prices (c) 1980 Yuan Year period (b) prices (c) 1980 Yuan

1952 0,70 - - 1952
1953 1.07 - - 1953
1954 1,25 - - 1954
1955 1,40 - - 1955
1956 1,78 - - 1956
1957 1,74 1957 1,94
1957 1.51 1957 1.85
1958 2,01 958
1959 2.86 959 3.20
1960 3.47 960 .
1961 2.35 961
1962 2.04 962 3.18
1963 2.24 963
1964 2,41 964
1965 2.96 965 5.25
1966 - 1966 -
1967 - 1967 -
1968 - 1968 -
1969 - 1969 .
1970 - 1970 -
1971 - 1971 .
1971 - .002 0.00 1971 ,0(31 0.00
1972 4.03 .002 4.04 1972 12.44 .001 2.45
1973 4.86 ,002 4.87 1973 12.57 .001 2.58
1974 5.30 .002 5.31 1974 I 1.66 .001 1.67
1975 6.07 .002 6.08 1975 13.05 .001 3.06
1976 6.29 .002 6.31 1976 14,19 ,001 4.20
1977 7.12 .002 7.14 1977 15.89 .001 5.90
1978 8.31 .002 8.33 1978 16.63 .001 6.64
1979 9.65 .002 9.67 1979 I 5.98 .001 5.99
980 I 1.21 .002 I 1,24 1980 16,81 1.001 6.82

981 12.15 .002 12.18 1981 17,22 1.001 7.23
981 12.18 .000 12.18 1981 17.23 1,000 7.23
982 12.94 .000 12.94 1982 18.87 1.000 8,87
983 13,41 .000 13,41 1983 21.27 1.000 21.27
984 15.19 .000 15.19 1984 25.08 1.000 25.08
985 21.32 .000 21.32 1985 30,95 1.000 30.95
986 22.72 ,000 22.72 1986 32.27 1.000 32.27
987 27,70 ,000 27.70 1987 35.83 1.000 35.83

988(e) 33,62 .000 33.62 1988(e) 46.07 1.000 46.07
989(e) 39,19 .000 39.19 1989(e) 50.00 1.000 50.00

(a)-(e) Seefootnoteson firstpageof Table IX-7.
(f) Differencebetweentotal for industryandsubtotal for Industrialsubsectorspresentedin this table.
- Not available.

Source: Statistical Yearbookof Chlna's Industrial Economy,1988& 1990 (in Chinese: SSB,Beijing); ChinaStatistical Yearbook,1990 (SSB,Belling).
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Figure IX-$. Gross Output Value, Industrial Subsectors 1972-1989
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Figure IX-6. Shares of Gross Output Value, Industrial Subsectors 1972-1989
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Table IX-8. National Income, 1952-1990

1. National Income, Billion Current Yuan

Agri- Con- Trans-
Year Total culture Industry $trucUon portation Commerce

ii II ii

1952 58.9 34.0 I 1.5 2. I 2.5 8.8
1953 70.9 37.4 15.6 2.8 2.9 12.2
1954 74.8 38.8 17.4 2.6 3,2 12.8

1955 78,8 41.7 17,9 3.0 3.3 2.9
1956 88,2 43.9 21.2 5.5 3,7 3.9
1957 90.8 42.5 25.7 4.5 3.9 4.2
1958 I I 1.8 44.0 40. I 6.8 5.9 5.0
1959 122,2 37,6 52,7 76 7,8 6.5
1960 122.0 33.2 56.5 7.9 8,4 6.0
1961 99,6 43.2 34.5 2.5 4,8 4.6
962 92.4 44.4 30,3 3.2 3.8 0.7
963 00.0 48.8 33,7 4.0 3.9 9,6
964 16.6 54.9 42.2 5,0 4.4 I0. I
965 38.7 64. I 50,5 5.3 5.8 13.0
966 58.6 69.2 60.6 5.8 6,6 16.4
967 48,7 70.3 50,5 5.5 5,2 17.2
968 41,5 71.4 44.9 4.4 4.9 15.9

1969 161,7 72.2 58.7 6,0 6.2 18.6
1970 192.6 77.8 78.9 8.0 7.4 20.5
1971 207,7 80.8 89, I 9. I 8,0 20.7
1972 213,6 80.8 94.2 8.8 8,4 21.4
1973 231,8 88.6 102,0 9.2 8.9 23. I
1974 234.8 92.2 I01.5 9.9 8.5 22.7
1975 250,3 94,6 15.2 I 1.3 9.6 19.6

1976 242.7 94.0 10.6 12.0 9.2 16,9
1977 264.4 91,3 26.3 12.4 10.6 23.8
1978 301.0 98,6 48,7 12.5 I 1.8 29.4
1979 335,0 122,6 62,8 13.0 12.I 24.5
1980 368.8 132.6 80.4 18.5 12.6 24.7
1981 394,I 150.9 84.0 19.3 13,I 26.8
1982 425.8 172.3 94,8 20.9 14.7 23. I
983 473,6 192,I 213.6 25.9 16.6 25.4
984 565,2 225. I 251,6 30.3 20.5 37.7
985 702,0 249,2 316,3 40,9 25 9 69.7
986 785.9 272,0 357,3 51.4 32.0 73.2
987 931,3 315,4 426.2 63.7 38,4 87.6
988 I, 173.8 381.8 541.6 78,3 46.0 126.I
989 1,317.6 420.9 624.I 77.4 54,7 140.5

1990 1,442,9 500.0 661,0 82.2 70.5 129,2

Source:StatlstlcalYearbookofChina,variousyears(SSB.Belling).
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Table IX-8. National Income, 1952-1990 (continued)

2. National Income Constant Price Index, 1952 -- 100 (a)

Agri- C:.;. "- Trans.,
Year Total culture Industry struction portation Commerce

I I

1952 100.0 I00,0 100,0 100.0 100.0 100.0
1953 114.0 101,6 133.6 138.I 120,0 133.0
1954 120.6 103.3 159.I 133.3 136.0 136.4
1955 128.3 I I 1.5 169.I 152.4 140.0 137.5
1956 146.4 I 16.5 219. I 261.9 164.0 146.6
1957 153.0 120.I 244.5 242.9 176,0 146.6
1958 186.7 120.3 383.5 367,0 270.8 155.9
1959 202.0 100.6 501.5 388.6 356.5 170.3
1960 199.I 83.6 541.4 394.0 383.6 164.I
961 140.0 84.7 315.9 129.5 22 I. I 130.I
962 130.9 88.7 267,4 161.9 171.5 I 17.7
963 144.9 98.9 300,7 205.I 176,0 120.8
964 168.8 I 1.9 374.9 259.0 198.6 123.9
965 197.4 22.9 477.7 286,0 261.7 128.0
966 231.0 31.9 598.5 313.0 297.8 155.9
967 214.3 34.2 504,3 296,8 239.2 164.I
968 200.3 31.6 458,6 237.5 225.6 151.8

1969 239.0 32.2 622.3 323.8 284,3 179.6
1970 294.6 39.8 863.0 421.0 343,0 199.2
1971 315.3 142.0 979.0 468.3 370.8 201.2
1972 324.3 140.5 1,043,5 452.5 389.3 208.0
1973 351.2 153.I I, 134.3 457.8 412.5 224.5
1974 355.2 159.2 I, 128.9 484. I 394.0 220.6
1975 384.7 162.3 1,297.3 542.0 444.9 220.6
1976 374.5 159.I 1,249.2 568.3 426.4 214.8
1977 403.7 155.I 1,434.0 578.8 491.3 242.0
1978 453.4 161.2 1,679.I 573.5 546,9 296.4
1979 485. I 171,5 1,814.7 584.I 560.8 3 i 6,8
1980 516.3 168.4 2,012.7 757.7 584,0 318.8
1981 541.5 180.4 2,046.8 770.0 607,2 379.4
1982 585.8 201.6 2,170,I 806,9 681.3 397.5
1983 644.2 218.7 2,383.7 954.3 755.5 449. I
1984 731.9 247.0 2,738.8 1,056.7 852.8 499.5
985 830.6 253.7 3,275,2 1,310,6 1,024,3 593,7
986 894,5 261.4 3,590,6 1,540.0 I, 140,2 636,3
987 985.7 273,2 4,058,8 1,744,8 1,269.9 715.0
988 1,097.2 279.4 4,765,0 1,884,0 1,413.6 779,5
989 I, 137.2 288.3 5,052.6 1,724.3 1,557.3 734,4
990 I, 191.6 309.9 5,330,5 1,724.3 1,603.6 684.0

(a) Thesecanbe thoughtofas percentages;e.g.at constantprices,total national Incomein 1988was 1,097.2%of
total national IncomeIn 1952.

Source:StatisticalYearbookof China, variousyears(SSB,Beijing).
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Table IX-8. National Income, 1952-1990 (continued)

3. National income Billion Constant 1980 Yuan (a)

Agri- Con- Trans-
Year Total culture Industry struction portation Commerce
iiii I

952 I00. I 78.7 9,0 2.4 2,2 7,7
953 108.2 80.0 12.0 3.4 2.6 10,3
954 112.4 81,3 14.3 3.3 2.9 10.6
955 120,3 87.8 15.2 3.7 3.0 10.7
956 132.7 91.7 19.6 6.4 3.5 I 1.4
957 137,6 94.6 21.9 5.9 3.8 I 1.4
958 156.0 94.7 34.4 9.0 5,8 12.I
959 154,5 79.2 44,9 9.5 7,7 13.2

1960 145.0 65.8 48.5 9.6 8.3 12.7
1961 I 13.0 66.7 28.3 3.2 4,8 I0. I
1962 110,6 69,8 24.0 4,0 3.7 9. I
1963 123,0 77.9 27.0 5.0 3.8 9.4
1964 141.9 88. I 33.6 6.3 4.3 9.6
1965 162.I 96.8 42.8 7,0 5.6 9.9
1966 183,6 103,9 53.6 7,6 6.4 2.I
1967 176.0 105.7 45.2 7,2 5.2 2.7
1968 167,2 103,6 4 I. I 5.8 4.9 1,8
1969 187.8 104,I 55,8 7.9 6.I 3.9
1970 220.5 I I0. I 77,4 10.3 7.4 5.4
1971 234.6 111.8 87.7 11.4 8.0 5,6
1972 239.7 I 10.6 93.5 I 1.0 8.4 6. I
1973 259.7 120.6 I01.7 I 1.2 8.9 17.4
1974 264,0 125.4 101.2 I 1.8 8.5 17.I
1975 284,0 27.8 I 16.3 13.2 9,6 17.I
1976 277,0 25.3 112.0 13.9 9.2 16.6
1977 294.I 22. I 128.5 14.I 10.6 18.7
1978 326.2 26.9 150.5 14.0 I 1.8 23.0
1979 348,6 35.0 162.7 14.3 12.I 24.5
1980 368,8 32.6 180.4 18.5 12.6 24.7
1981 386.8 42.0 183.5 18,8 13.I 29.4
1982 418.4 58.7 194.5 19.7 14.7 30.8
1983 460.3 72.2 213.7 23,3 16.3 34.8
1984 522.9 94.5 245.5 25,8 18.4 38.7
1985 593,4 99.8 293.6 32.0 22. I 46.0
1986 639.2 205.8 321.8 37,6 24.6 49.3
1987 704.3 215. I 363.8 42,6 27,4 55.4
1988 784.0 220.0 427. I 46,0 30.5 60,4
1989 812.5 227.0 452.9 42. I 33.6 56.9
1990 851.5 244.0 477.8 42. I 34.6 53.0

(a) National Incomein constantyuan = baseyearnational IncomeIn currentyuan "(Indexfor currentyear+ Index
forbaseyear).

(b) Sumof realsectoralnational Incomes,notcalculatedfromIndices.

Source:StatisticalYearbookofChina,variousyears(SSB,Beijing).
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Figure IX-7, National Income, 1952-1989
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Table IX-8. National Income, 1952-1990 (continued)

4. Sectoral Shares of Real National Income, Percent

Agri- Con- Tranr_

Year Total culture Industry struction portation Commerce
iii I

952 100.0% 78.7% 9.0O/o 2.4% 2.2% 7.7%
953 100.0% 73.9% I I. I% 3.I% 2.4% 9.5%
954 100.0% 72.4% 12.7% 2.9% 2.6% 9.4%
955 100.0% 73.0% 12.6% 3.I% 2.5% 8.9%
9.56 100.0% 69.1% !4.8% 4.8% 2.7% 8.6%
957 100.0% 68.7% 15.9% 4.3% 2.8% 8.3%
9 c,8 100.0% 60.7% 22.0% 5.7% 3.7% 7.7%
959 100.0% 51.3% 29. I% 6. 1% 5.0% 8.5%

,_1 1960 00.0% 45.4% 33,5% 6.6% 5.7% 8.8%
1961 00.0% 59.0% 25. I% 2.8% _.2% 8.9%
1962 00.0% 63.2% 21.7% 3.6% 3.3% 8.2%
i963 00.0% 63.39" 21.9% 4. I% 3.1% 7.6%
1964 00.0% 62. 1% 23.7% 4.5% 3.0% 6.8%
1965 00.0% 59.7% 26.4% 4.3% 3.5% 6. I%

1966 00.0% 56.6% 29.2% 4.2% 3.5% 6.6%
1967 00.0% 60.0% 25.7% 4. I% 2,9% 7,2%

-" 1968 00.0% 62.0% 24.6% 3.5% 2.9% 7.096
1969 00.0% 55.4% 29.7% 4.2% 3.3% 7.4%
1970 00.0% 49.9% 35. I% 4.7% 3.4% 7.096
1971 00.0% 47.7% 37.4% 4.9% 3.4% 6.6%
i972 00.0% 46. 1% 39.0% 4.6% 3.5% 6.7%
1973 00.0% 46.4% 39. I% 4.3% 3.4% 6.7%
19'74 00.0% 47.5% 38.3% 4.5% 3.2% 6.5%
1975 100.0% 45.0% 40.9% 4.7% 3.4% 6.0%
1976 100.096 45.2% 40.4% 5.0% 3.3% 6.0%
1977 100.0% 41.5% 43.7% 4.8% 3.6% 6.4%
1978 100.0% 38.9% 46. 1% 4.3% 3.6% 7.0%
979 100.0% 38.7% 46.7% 4.I% 3.5% 7.0%
980 100.0% 36.0% 48.9% 5.0% 3.4% 6.7%
981 100.0% 36.7% 47.4% 4.9% 3.4% 7.6%
982 100.0% 37.9% 46.5% 4.7% 3.5% 7.4%

-; 983 100.0% 37,4% 46.4% 5. I% 3.5% 7.6%
984 100.0% 37.2% 46.9% 4.9% 3.5% 7.4%
935 100.0% 33.7% 49.5% 5.4% 3.7% 7.8%
986 100.0% 32.2% 50.4% 5.9% 3.8% 7,7%
987 100.0% 30.5% 51,7% 6.0% 3.9% 7.9%
988 100.0% 28. I% 54.5% 5.9% 3.9% 7.7%
989 100.0% 27.9% 55.7% 5.2% 4.I% 7.0%
990 100.0% 28.7% 56, I% 4.9% 4, I% 6.2%

Source:Statistical Yearboekof China, variousyears(SSB,Beijing).
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Figure IX-8. Sectoral Shares of National Income, 1952-1989
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Table IX-8. National Income, 1952-1990 (continued)

5. Real Growth Rates by Sector of National Income, Percent, 1953-1990

Agri- Con- Trans-

Year Total culture Industry struction portation Commerce
I i I

1953 8.2% 1.6% 33.6% 38. I% 20.0% 33,0%
1954 3.8% 1.7% 19.I% -3.5% 13.3% 2.6%
1955 7. 1% 7.9% 6.3% 14.3% 2.9% 0,8%
1956 10.2% 4,5% 29.6% 71,9% 17.I% 6,6%
1957 3.7% 3.I% I 1.6% -7.3% 7,3% 0.0%
1958 13.4% 0.2% 56.9% 5 I. I% 53.9% 6.3%
1959 -0,9% - 16.4% 30,8% 5.9% 31,6% 9.2%
1960 -6.2% - 16.9% 8.0% 1,4% 7.6% -3.6%
1961 -22.0% 1.3% -41.7% -67. I% -42.4% -20.7%
1962 -2.2% 4.7% - 15.4% 25.0% -22.4% -9.5%
1963 I 1.2% I 1.5% 12_5% 26.7% 2.6% 2.6%
1964 15.4% 13,I% 24,7% 26.3% 12.8% 2.6%
1965 14,2% 9.8% 27.4% 10.4% 31.8% 3.3%
1966 13,3% 7,3% 25.3% 9.4% 13.8% 21.8%
1967 -4,2% 1.7% - 15.7% -5.2% - 19.7% 5.3%
1968 -5.0% - 1,9% -9. I% -20.0% -5.7% -7.5%
1969 12.4% 0.5% 35.7% 36.3% 26.0% 18.3%
1970 17.4% 5.7% 38.7% 30.0% 20.6% 10.9%
1971 6.4% 1,6% 13.4% I 1:2% 8.1% 1.0%
972 2.2% - I. I% 6.6% -3.4% 5.0% 3.4%
973 8.3% 9.0% 8.7% 1.2% 6.0% 7,9%
974 1.6% 4,0% -0,5% 5.7% -4.5% -1.7%
975 7.6% 1.9% 14.9% 12.0% 12.9% 0.0%
976 -2.5% -2.0% -3.7% 4.9% -4.2% -2.6%
977 6,2% -2.5% 14.8% 1.8% 15.2% 12.7%
978 10.9% 3.9% 17.I% -0.9% I 1.3% 22.5%
979 6.9% 6,4% 8.I% 1.8% 2.5% 6.9%
980 5.8% -1.8% 10.9% 29.7% 4. I% 0.6%
981 4.9% 7. I% 1.7% 1.6% 4.0% 19.0%
982 8.2% I 1,8% 6.0% 4.8% 12.2% 4.8%
983 10.0% 8.5% 9.8% 18.3% 10.9% 13.0%
984 13.6% 12.9% 14.9% 10.7% 12.9% I 1.2%

1985 13.5% 2.7% 19.6% 24.0% 20. I% 18.9%
1986 7.7% 3.0% 9.6% 17.5% I 1.3% 7.2%
1987 10.2% 4.5% 13.0% 13.3% I 1,4% 12.4%
1988 I 1.3% 2.3% 17.4% 8,0% I 1.3% 9.0%
1989 3.6% 3.2% 6.0% -8.5% 10,2% -5.8%
1990 4.8% 7,5% 5.5% 0.0% 3.0% -6,9%

Source:StatisticalYearbookofChina,variousyears(SSB,Beijing)
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Table IX-8. National Income, 1952-1990 (continued)

6. National Income Implicit Deflators to Constant 1980 Yuan (a)

Agri- Con- Trans-
Year Total culture Industry $truction portation Commerce

li

1952 58,9 43.2 128.3 86,0 115.9 13.6
1953 65.5 46.7 130.3 83.0 I 12.0 18.4
1954 66.6 47.7 122.0 79,9 109.I 2 I.I
1955 65.5 47,5 I 18.I 80.6 109.3 2 I.I
1956 66,5 47.9 108.0 86.0 104.6 22.4
1957 66,0 44.9 17.3 75.9 102.7 25,0
1958 71.7 46.4 16.7 75.9 I01.0 24.2
1959 79. I 47,5 17,2 80, I I01,4 25. I
1960 84.2 50.4 16,4 82. I I01.5 25.8
961 88. I 64.8 21.8 79, I 100.6 44.8
962 83.6 63.6 26.4 81.0 102.7 17.3
963 81.3 62.7 25,0 79.9 102.7 02.6
964 82.2 62.3 25.6 79. I 102.7 105.2
965 85.5 66.2 17,9 75.9 102.7 13I. I
966 86,4 66.6 13.0 75.9 102.7 135.8
967 84.5 66.5 I 1.7 75.9 100.8 135.3
968 84.7 68.9 09.2 75,9 100.7 135.2
969 86. I 69.4 05,2 75,9 I01. I 133.7
970 87.3 70.7 02.0 77.8 100.0 132.8
971 88.5 72.3 01.5 79,6 I00.0 132.8
972 89. I 73.0 00.7 79,7 I00.0 132.8
973 89.3 73.5 100,3 82,3 I00,0 132.8
974 89.0 73.6 100.3 83.8 I00.0 132,8
975 88. I 74.0 99. I 85,4 1(30.0 114,7
1976 87,6 75.0 98.8 86,5 I00.0 I01.5
1977 89,9 74,8 98.3 87,7 I00.0 126,9
1978 92,3 77.7 98,8 89,3 I00,0 128.0
1979 96, I 90.8 I00,I 91,2 I00,0 99.8
1980 I00.0 I00.0 100.0 100,0 100.0 I00.0
1981 I01,9 106.2 100.3 102,7 I00.0 91,2
1982 I01,8 108.5 100.2 106,I I00,0 75.0
1983 102.9 11.6 I00.0 II 1.2 101.8 73.0
1984 108,I 15,7 102.5 117.4 I 1.4 97.4
1985 18.3 24.7 107,7 127.8 17.2 151,5
1986 23,0 32. I I I 1.0 136,7 30. I 148.5
1987 32.2 46.6 117,2 149.5 40,2 t58. I
1988 49,7 73.5 126.8 170.2 50.8 208.8
1989 62.2 85.4 137,8 183.8 62.8 246.9
1990 69.5 204.9 t38.3 195.2 203.8 243,8

(a) Used in convening investment figures to constant yuan (see Chapter III).

Source: Statistical Yearbook of China, various years (SSB, Belling)
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Table IX-9. National Income by Sector and Province, 1989---Billion Current Yuan

Per Capita
Sectoral National Income Total National

Planning Trans- Natlonol Income

Region Province Agriculture Industry Construction portation Commerce Income (current yuam) Rank
i I

North Beijing 3.8 20.5 3,8 1.2 4.5 33,68 3,015 2
Tianjin 2.8 15.I 1.4 1,6 2.5 23.44 2,738 3
Hebei 19.5 33.7 3.5 2.4 4. I 63.14 1,074 15
Shanxi 6.7 15.4 1.9 1,2 2.7 27.90 999 17

Inner Mongolia 8.7 7.7 1.5 1.2 2.0 21.05 992 18
Northeast Liaoning 14.0 48. I 4.8 3.6 6.8 77. I0 1,989 4

Jilin 8, I 16.2 1.6 1.2 3.2 30.48 1,268 9
Heilon_iang 9.5 30.2 4.8 2.5 3.6 50.50 1,439 8

East Shanghai 3.I 42.0 3.2 3,2 7.2 58.68 4,599 I
Jiangsu 3 I. I 57.4 5,3 4.2 7,7 105.71 1,617 7
Zhejiang 20.6 34.9 4.0 2,4 7.9 69.84 1,660 6
Anhui 21.9 20.0 2. I 1.5 4.2 49.74 9 I0 20

Fujian 13.7 14.8 2.2 1.7 3.5 35.98 1,243 I I
Jiangxi 13.3 I 1.5 1.8 1.4 2.8 30.87 835 24
Shandong 35.6 51.9 6.I 2,8 6.6 103.04 1,263 10

South-Central Her_n 28.4 27.7 3.6 2.8 6.3 68.79 836
Hubei 23.7 27.9 2.2 1,8 4.7 60.35 I, 147 13
Hunan 23.0 20.8 2.6 1,9 5.8 54.03 899 2 I

Guangdong 34.8 43.8 7.6 4. I 13.3 103.49 1,718 5
Guangxi 14.6 9.9 1.4 0.8 3.3 30.03 723
Hainan 4.4 1.2 0.7 0.3 0.8 7.23 I, 131 14

Southwest Sichuan 34,4 34. I 5,8 2.5 9.9 86.58 809 25
Guizhou 8.9 7.5 1.0 0.9 1.5 19,84 626 28
Yunnan I 1.4 12,4 1.3 0.5 2.5 28.12 771 27
Tibet I. I O.I 0.2 0. I 0.2 1.68 778 26

Northwest Shaanxi 9.2 12,8 2. I 1,8 1.6 27.40 859 22
Gansu 5.2 7.8 1,3 1.2 3. I 18.59 856 23

Qinghai 1.5 1,9 0.5 0, I 0,6 4.61 1,049 16
Ningxia 1.5 1.9 0.3 0.2 0,4 4.42 971 19
Xinjiang 7.9 5,7 1.3 0.7 2.3 17.92 1,232 12

NatsonalTotal 420.9 624, I 77.4 54.7 140.5 1,317.60 I, 185 ( 12-13)
_,alance(a) - 1.5 - 10.7 -2.4 3,0 15,0 3.39

(a) The national income totals differ from the sumof regionalnational Incomebecauseeachregioncalculatesnational Incomeby
its own methods, which may differ from that usedby the State StatisticalBureau.

Source: China Statistical Yearbook, 1991 (SSB, Beijing).

n,,
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Table IX- 10. Population in China, 1950-1990---Millions (a)

Type I Categories (a) Type II Categories (a,b)

Total City Non-
Year Population & Town Rural Agricultural Agricultural

i i I

1950 551.96 61.69 490,27 91.37 460.59
1955 614,65 82.85 531.80 93,35 521.30
1960 662.07 130.73 531.34 37,31 524.76
1965 725.38 130.45 594.93 21.22 604.16
1970 829.92 144.24 685.68 26.60 703.32
1971 852.29 147.I I 705.18 33.50 718.79
1972 871.77 149.35 722.42 36.32 735.45
1973 892.I I 53.45 738.66 39.92 752.19
1974 908.59 55.95 752.64 40.79 767.80
1975 924.20 60.30 763.90 42.78 781.42
1976 937.17 63.41 773.76 45.17 792.00
1977 949.74 66.69 783.05 46.74 802.80
1978 962.59 72.45 790.14 52.30 810.29
1979 975.42 84.95 790,47 161.86 813.56
1980 987.05 91.40 795.65 168.00 819.05
1981 1,000.72 201.71 799.01 174.13 826,59
1982 1,016.54 214.80 801.74 179.I0 836.3I
1983 1,030.08 222.74 807.34 183,78 84I. 17
984 1,043.57 240.17 803.40 196.86 837.89
985 1,058.51 250.94 807.57 210,54 834.78
986 1,075,07 263.66 811.41 209.03 848.18
987 1,093.00 276.74 816.26 215.92 856.48
988 I,110.26 286.61 823.65 225.51 864.27
989 I, 127.04 295.40 831.64 233.71 873.05
990 I, 143.33 301.91 841.42 (c) (c)

(a) Herewepresenttwodifferenttypesof populationdivisionsin China.Onetypedividesthepopulationintocity& townand
ruralcategories(re/erredtoaboveasType1),whicharesupposedtobecomparablewiththeurbanand ruralcategoriesin the
West. A change Inthe definition of urbanareasin 1984 increasedthe reportedurbanpopulation, thoughthe 1991Statistical
Yearbookof China has mostly correctedforthis. Another type of division cuts the population intonon-agriculturaland agricul-
turalcategories(Type II). We considertheTypeI division to reflect more closely the division of populationbetweenurbanand
ruralareas.

(b) The sum of these two categoriesas reportedts not always equal to the total population.
(c) Not available.

Source: Almanac of Chtna's Population, 1990 (Population ResearchInstitute, Beijing);Statistical Yearbookof China, 1990& 1991
(SSB, Beijing).
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Figure I_-9. Population, 1950-1988
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Table IX-I 1. Population and Area by Province, 1988 and 1989

1989

1988 1989 Provincial Population

Planning Population Population Area Density
Region Province (Millions) (Millions) ('000 sq km) (persons/sq km)
I I I III I I

North Beijing 10.81 10.37 16.8 617
Tianjin 8,43 8.56 II .3 758
Hebei 57.95 58.81 188.0 313
Shanxi 27.55 27.93 156.I 179

Inner Mongolia 20.94 21.22 1,200.0 18

Northeast Liaoning 38.20 38.76 145.8 266
Jilin 23.73 24.03 138.0 174

Heilongjiang 34.66 35. I0 473.4 74
East Shanghai 12.62 12.76 6.2 2,058

Jiangsu 64.38 65.36 102.6 637
Zhejiang 41.70 42.08 101,8 413
Anhui 53.77 54.69 139.5 392

Fujian 28.45 28,96 121.5 238
Jiangxi 36,09 36,95 166.8 222
Shandong 80.61 81.60 153.I 533

South-Central Henan 80.94 82.31 166.9 493
Hubei 51.85 52.59 187.5 280
Hunan 58.90 60.09 210.I 286

Guangdong 59.28 60.25 178.0 338
Guangxi 40.88 41.51 230.5 180
Hainan 6.28 6.39 34.0 188

Southwest Sichuan 105.76 107.06 566,6 189
Guizhou 31.27 31.69 176.3 180
Yunnan 35.94 36.48 392.2 93
Tibet 2.12 2,16 I, 182.7 2

Northwest Shaanxi 31.35 31.91 205,0 156
Gansu 21.36 21.72 455.0 48

Qinghai 4,34 4,40 779. I 6

Ningxia 4.41 4.55 66.0 69
Xinjiang 14.26 14.54 1,635.2 9

Natsonal Total/ Average 1,096,14 I, I I 1.91 9,586.0 116
Balance(a) 7.32 7.08

(a) Becauseof differences In lhc coverageand collection of local and national statisticsthe sumof local statisticsmay not equal
the national total.

Source: China Statistical Yearbook 1990 (SSB, Bel)ing).
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Table X- 12. Socioeconomic Indicators of Urban Households (a)

Item Unit 1982 1983 1984 1985 1986 1987 1988 1989 1990
II I I I

Sample Size households 9,060 12,500 24,338 31,126 32,855 34,945 35,235 35,660
Average Household Size person 4,06 4.04 3.89 3.82 3.74 3.63 3,55 3.50
Average Number of Employed

Personsper Household person - 2.38 2.36 2.15 2,12 2.09 2,03 2.00 1.98
Percentageof Household

Members Employed percent - 58.6% 58.4% 55.3% 55.5% 55.9% 56.0% 56.3% 56.6%
Number of PersonsSupported

per Employed Member person - 1.71 1.71 1,81 1.80 1.79 1,79 1.78 1,77

Total Annual per Capita Income yuan - 572,88 660.12 748.92 909,96 1,012,20 I, 192.12 1,387.81 1,522.79
of which

Available Income (b) yuan - 525.96 607.56 685.32 827.88 915,96 I, 119.36 1,260.67 1,387.27

Annual per Capita Expenditures yuan 471.00 505.92 559.44 673.20 798.96 884.40 1,103,98 1,210.95 1,278.89
of which

Expenditures on Commodities: yuan 432.12 464.04 514.32 621.48 734.64 809.27 1,013.94 1,099.89 1,151.40
Food yuan 276.24 299.52 324.24 351.72 418.92 472.93 567.01 659,96 693.72
Clothing yuan 67.68 73.56 86.88 98.04 I 13.04 121.09 153.21 149.15 170,88
Items for Daily Use yuan 43.44 45.72 50.64 71.88 88.92 100.57 148,62 133.97 129.12
Items for Recreation yuan 21.72 20.76 24.60 51.96 54.48 49.58 66.68 70.05 68,04
Books, Newspapers &

Magazines yuan 4.20 4,92 5.88 6.12 6.96 7,48 8,26 10.59 I 1,04
Medicine and Medical Items yuan 2.88 3,12 3.36 6.24 7.56 8,87 12,59 15.98 19.44
Fuels yuan 8,76 8.76 9.21 I 1.52 12.00 12.27 15.12 18.23 20.3 I

Other Expenditures: yuan 38.88 41.88 45.12 51.72 64.32 75.13 90.04 I I 1.06 127.44
Rent yuan 7,08 7,68 7.80 6.48 7.20 7.74 7.83 8.82 9.36
Water & Electricity yuan 5.04 5.76 6.24 6.84 8,88 10,32 12.32 16.20 19.80
Tuition yuan 2.76 3.24 4.44 7.68 8.76 I 1.28 18.71 25.24 28.33
Child Care yuan 2.76 2.40 2.52 3.36 3.72 3.70 4.58 5.19 5,28
Urban Transportat,on yuan 6.60 6.96 7.56 6.72 8.40 9.10 9.12 10.16 13.52
Post & Telecommunications yuan 0.60 0.60 0.72 0.60 0.72 0,82 0.97 1.26 1.79
Cultural Events& Recreation yuan 2.40 2.28 2.16 2.28 2.71 3.01 3.28 3.62 4.68

(a) Figuresfor 1985 and previous years are from samplesurveysof urban staffand workershouseholds. Figuresfor later years
includeshouseholdsof retiredstaffand workers,Independentlaborers,householdsof otherprofessions,and thoseIncountytowns.

(b) Available income refersto total family incomeexcludingsupportto family membersliving in otherhouseholds,donations,and
foodexpendituresby non-family membersliving in thehoushoid.

- Not available.

Source:Yearbookoi'China's Economy, 1990 (ChinaEconomicM._na_ment Pm.ss,B_lJlng);China StatisticalYearbook,variousyears
(SSB, Beijing).
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Figure X-1 1. Hrban Household Expenditures on Fuels
as a Percentage of Total Expenditures, 1982-1990
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Appendix 1.
Sectoral Divisions in Official Chinese Statistics

II1_ • I --

PRODUCTIVE: This refers to sectors primar- NONPRODUCTIVE: This refers to sectors pri-
lly involved In the production and distribution maih]engaged in activitieswhich do not contribute
of physical goods, directly to the production or distribution of

physical goods.
AGRICULTURE

Includes agriculture, forestry (excludes har- PUBLIC SERVICES
vesting of timber and other forest products, Includes the management of buildings and land,
which is included under industry, usually in residential services, and public services such
the mining subsector), animal husbandry, fish- as public transportation and street lighting.
ery, and water conservancy.

PUBLIC HEALTH

INDUSTRY Sanitation, sports, and social services.
Often divided into light and heavy. Subsectoral
divisions vary. In official statistics industrial EDUCATION
subsectors for 1984 and previous years are not Includes also cultural and artistic activities,

strictly comparable to 1985 and later years and broadcasting.
because of a change in definition.

RESEARCH

GEOLOGY Scientific research and "comprehensive tech-
Includes prospecting and surveying, nical services".

CONSTRUCTION FINANCIAL

In this databook the constructionsectorisoften Banking, other financial services, and insur-
added to the industrial sector, ante.

TRANSPORTATION GOVERNMENT

Includes post and telecommunications as well Government, Party, and social organizations.
as units devoted exclusively to transportation.

Many units in other sectors, especially indus- OTHER SECTORS
try and agriculture, perform transportation func-
tions, so the official figures for this sector tend
to undercount actual transportationsectorstatis-
tics.

COMMERCE

Includes the sale of goods, public food prepa-
ration (e.g. restaurants), and the supply, distri-
bution and storage of materials.
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Appendix 2. Abbreviations
I III I IIBII I

CSY

China Statistical Yearbook

DOE

U.S. Department of Energy

EAP

Energy Analysis _m; belongs to the Applied
Sciences Division of LBL.

ERI

Energy Research Institute of the Chinese State
Planning Commission

ESYC

Energy Statistical Yearbook of China

IEA

International Energy Agency

IES

International Energy Studies Group, LBL

LBL

Lawrence Berkeley Laboratory

HOE

Chinese Ministry of Energy, formed in 1988
through the merger of the Ministries of Coal,
Petroleum, and Water Resources and Electric
Power

SSB

State Statistical Bureau of China

WB

World Bank

i i |, i i ,,,,,
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