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ABSTRACT

This study examines the role of minerals in the

economic development of the People's Republic of China

since 1949, and analyzes the effects of central planning on

minerals output. An input-output analysis was completed to

evaluate the interrelationships between the metallurgical,

coal, and petroleum industries of China and other sectors

of the economy. Additionally, historical production

amounts of major minerals in China were valued and compared

to industrial growth levels of the nation.

Results of the input-output analysis suggest that the

coal industry of China has a more widespread, positive

impact on the nation's economy than do the metallurgical or

petroleum industr ies. The coal industry pur chases more

inputs from more sectors, employs more laborers, and has

larger output and income linkage coefficients than the

other mineral-related industries. Total output linkage

coefficients genera ted in the analysis were 3.51 (coal

industry), 3.32 (metallurgical industry), and 2.27

(petroleum industry).

The total value of Chinese minerals production between

1949 and 1985 rose at an average annual rate of 5.5

percent. Mineral values plunged however between 1962 and

1971 as a result of economic instability in China. Total
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minerals production was worth 7.1 billion 1980 U.S. dollars

in 1949, compared to 48 billion 1980 U.S. dollars in 1985.

Combined, the metals, nonmetals, and mineral fuels of China

contributed 2.69 percent of GVIO in China in 1949, and a

remarkable 26.98 percent 36 years later--1985. Nearly half

of the 1985 contribution in value to GVIO came from the

mineral fuels, whereas in 1949 the nonmetals contributed

the major share--50.93 percent. Single-equation regression

models developed in the study suggested that, except for

times of economi c insta bil i ty, as the output of heavy

industrial products rose in China, the increased demand for

mineral raw materials boosted overall minerals output.

Central planning in China was found to have strongly

impacted historical minerals output. The current movement

towards a modified centrally-planned economy suggests

uncertainty about China' s minerals industry to the year

2000. Several problems which may hinder future minerals

development in China were examined, along with promising

aspects of China • s minerals base and industry.
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CHAPTER I

IN'l'BODUC'llOR

During 1949, the year of the founding of the People's

Republic of China (hereinafter China), the nation was still

devastated as a result of the Sino-Japanese war and the

subsequent civil war. The immediately. following years

(1950-1952) were years of gradual rehabilitation,

rebuilding, and improvement. The new government was

concerned with advancing China's economy and

administration, and initiating a series of progressive laws

and regulations on trade, finance, and control of private

enterprises. To meet the needs of a new nation striving

for economic and political development, the government of

China, in late 1952 and early 1953, sought an overall

strategy or model for large-scale industrialization. At

that time, two development models seemed to be relevantl to

Chinese development--the Soviet or Stalin model, which

existed under Stalin's r ul,e between 1928-1953, and the

Japanese model, which was in place from the Meiji

Restoration until World War II (1868-1941). Because of

China's commitment to a centrally planned rather than a
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market political system, Chinese leaders chose the Soviet

'model over the Japanese one (Cheng, p. 258). Additionally,

at that time, Chinese leaders expected significant SOViet

aid, assistance, and support.

The Soviet model was implemented wi thin the SOViet

Union between 1928-1937, and led to rapid

industrialization, speedy growth, and marked transformation

in its economy (Cheng, p. 258). The essential features of

the model are2: (1) a strong commitment to a high rate3 of

economic growth; (2) a very high rate4 of capital formation

to sustain growth; (3) an emphasis on the expansion of

industry, particularly the capital goods industry; (4)

concentration of investment in large plants with

capi tal-intensive techniques; (5) a continuous funneling of

agricultural surplus into the industrial sector; and (6) a

transformation in the agricultural sector to facilitate an

intersector capital flow. When the Soviet model was

implemented wi thin the Soviet Union, it entailed high

costs, primarily because the pressure on the agricultural

sector to support the industr ia1 sector led to a long-term

stagnation of agriCUlture.

Once the Soviet development model was chosen by the

Chinese leaders, it was implemented in China in the form of

a series of five-year plans (beginning in 1953), much like

the Soviet Union. However 1 despite the fact that a

particular development' model was chosen, China I s economic
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history since 1953 is noted for its frequent fluctuations

within the Soviet model framework. For more than three

decades no single economic strategy has lasted longer than

six years. Oscillations in such ~trate9ies have resulted

from and led to an interplay of many factors, including

international relations, shifts between pragmatic and

unreasonable ideological approaches, and changing economic

conditions (Cheng, p. 257).

Table 1.1 summarizes the evolution of China's

development strategies between 1953 and 1985. In brief,

China's five-year plans provide an overall policy statement

for a specific time period indicating a particular

direction the nation's economy and development should move

towards. As shown in Table 1.1, column one lists the

periods during which China's five-year plans were

implemented, while column three outlines the basic

objectives of these plans. As seen, expansion of heavy

industry has been emphasized during many of China IS

five-year plans. However, since 1953, the nation's

five-year plans have been interrupted by political changes

and economic failures (see column two). During such times,

economic policies are revised and adjusted via China IS

annual or other economic plans, such as the Three-Year

Adjustment reforms of 1979-1981. Such plans are, however,

written according to the objectives of the existing

five-year plans.



'I'ab1e 1.1

Evolution of China"s DeYe1o~nt Strategies, 1953 - 1985

Five-Year Plan Economic/political develoPments
Basic Objectives of

Five-Year Plans
Sectoral Prioritiesa
of Five-Year Plans

First, 1953-1957

Second, 1958-1962

Third, 1966-1970

Fourth, 1971-1975

(Continued)

Great Leap Forward, 1958-1960
People's Commune Movement, 1958-1960

Readjustment, 1961-1962
Recovery, 1963-1965

Cultural Revolution, 1966-1970

Readjustment, 1971-1975

Gang of Four, 1974-1976

lay framework for
socialist modernization

accelerate economic development,
pave way for socialist to
communist transition

economic recovery and
rehabil i tationb

economic recovery and
rehabilitation

1. Heavy industry
2. Light industry
3. Agricu1ture

1. Heavy industry
2. Light industry
3. Agriculture

1. Heav~i" industry
2. AgricJ1ture
3. Light industry

1. Agri cuI tur e
2. Heavy Industry
3. Light industry

~



~4b1e 1.1 Continued

Evolution of China"s Deve1o~nt Strategies, 1953-1985

Five-Year Plan Economic/political developments
Basic Objectives of

Five-Year Plans
Sectoral Prioritiesa of

Five-Year Plans

Fi!:th, 1976-1980

Siuth, 1981-1985

Ten Year Plan, 1976-1985

Three Year Adjustment, 1979-1981

modernization of agriculture,
industry, science and
technology, and national
defense, open-door framewor k

moderate growth targets,
comprehensive coverage of the
sectors of the economy,
reliance on foreign capital and
technology

1. Heavy industry
2. Agricu1 tur e
3. Light industry

1. Light industry
2. Agr icu1 tur e
3. Heavy industry

lINote that sectoral pr Lor iUes may have changed after Five-Year Plans were implemented.
bMuch of the contents of the Third Five-Year Plan (1966-1970) have never been published.

Sources: Chu-yuan Cheng. China's Economic Development. Growth ~ structural ~. Boulder:
Westview Press, 1982, pp. 257-2921 U.S. International Trade Commission. ·China's Economic Development
Strategies and Their Effects on U.S. Trade.- Investigation No. 332-168, USITC Publication 1645,
Washington, D.C., February 1985, pp. 4-401 Foreign Language Press. ~~ Five-Year RlAn ~ ~
People's RepUblic ~~ ~ Economic ~~ Development (1981-19851. Beijing, 19848.

VI
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The Chinese economy is a socialist economy which,

during much of the 1960s and 1970s was isolated from the

rest of the world. The history of economic development in

China from 1949 to 1980 may be divided into four per iods

(Hu, Zhang, and Liu, pp. 34-39):

(1) the basic completion of socialist economic
transformation (1949-l956)--China's socio-economic
structure moved from one where an
individual-oriented economy of peasants, handicrafts
people, and other independent wor kers domina ted the
national economy to one where a collective-economy
of ownership by the whole people and socialist
collective ownership dominated;

(2) full-scale socialist construction
(1956-l966)--economic growth continued but on an
erratic path after the Great Leap Forward and
People's Commune Movement were instituted;

(3) the Cultural Revolution (May 1966-october
1970)--marked as a period of economic chaos; and

(4) the new "h Lat.or i ca Ln period since the end of the
Cultural ReVolution in October 1976--a restructuring
of the economic managerial system in China and a
readjustment of the national economy, including an
opening to the western world begun in 1978.

The many socio-economic and political developments which

occurred during the four periods of economic development in

China brought about fundamental changes to the nation's

economy. Economic growth was slowed considerably in the

early 1960s as a result of impractical and inefficient
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production processes encouraged by the Great Leap Forward

and People's Commune Movement. Likewise, activities during

the Cultural Revolution, many of which were unprecedented,

resulted in economic disorder. Post-Cultural Revolution

policies, including the momentous open-door economic

reforms implemented in 1978, have strongly influenced the

structure and development of China's economy in the 1980s.

Table 1.2 lists, in chronological order since 1949,

the main indicators of China's economy--national income,

and gross value of agricultural and industrial output

(GVAIO). The national income values reflect the sum of net

output value of the five material producing sectors' of the

Chinese economy--heavy and light industry; agriculture;

construction; transport and communications; and commerce. 5

In contrast, GVAIO figures reflect the sum of gruss values

of all goods and services produced during a given period by

the two largest sectors of the national economy--heavy and

light industry and agriculture. Whereas national income

values account for input costs, there is no adj ustment or

netting out of input costs in the compilation of GVAIO

figures. For this reason, GVAIO figures are often

inflated, principally as a result of double-counting of

intermediate inputs and the finished products.

Intermediate inputs represent material goods needed to

produce a finished product, such as pig iron in the

production of steel.



~ab1e 1.2

Rational Jnca.e and Gross Output Value of Agriculture and Industry (1980 Billion O.S.$)

----------------------------------------------------------------------------------- ---------

Year
Rational
inca.e

Gross output Yalue
of agriculture and

industr7

Gross agricultural Gross industrial
output yalue output yalue

Of .the gross induatrial
output ya1ue

Light BeayY

----------------------------------------------------------------------------_.1949
1950
1951
1952

1953
1954
1955
1956
1957

1958
1959
1960
1961
1962

1963
1964
1965

1966
1967
1968
1969
1970

1971
1972
1973
1974
1975

1976
1977
1978
1979
1980

127.4
127.4
127.3
123.4

130.3
130.0
128.7
126.3
124.4

125.5
126.7
128.3
149.1
147.9

144 .6
144.8
147.2

143.9
145.4
148.0
141.7
137.0

138.0
151.2
170.2
174.9
180.0

172.7
182.4
205.2
229.8
245.7

305.5
305.4
305.3
299.0

309.7
309.5
306.6
297.2
273.0

274.3
275.8
276.7
310.8
320.9

318.3
312.0
307.5

297.2
299.2
299.6
285.8
273.0

270.0
296.0
331.9
339.0
353.2

339.6
351.9
393.6
442.1
471.5

50.9
51.0
50.9
48.5

52.1
52.8
52.8
53.3
45.3

46.6
47.4
49.9
62.5
61.5

60.5
59.8
63.9

64.3
64.3
66.2
66.9
67.0

68.0
75.7
85.6
87.8
92.3

89.0
93.0

105.9
127.0
145.2

263.3
263.1
263.1
267.8

265.0
260.7
256.1
240.4
236.3

234.8
236.2
234.5
246.1
255.7

254.3
249.3.
237.5

227.6
224.7
219.9
212.1
202.8

201.5
219.6
245.2
249.7
259.6

249.5
258.5
287.3
314.2
326.2

113.1
114.0
113.1
115.1

113.9
112.0
111.7
109.2
108.1

105.0
105.4
103.8
109.1
114.7

114.9
113.1
107.3

103.2
102.3
101.2

98.1
95.3

95.0
103.8
116.1
118.3
124.2

118.4
122.1
136.2
149.5
153.8

150.6
147.9
150.4
152.9

151.4
149.0
143.3
127.9
125.8

128.8
130.0
129.8
136.0
139.7

138.4
135.3
128.6

123.0
120.6
116.5
112.6
107.1

106.7
116.0
129.4
131.8
135.9

131.3
136.6
151.3
165.1
172.4

(Continued) co



~able 1.2 Continued

Rational Inco.e and Gross Output Value of Agriculture and Industry (1980 Billion 0.5.$)

-----------------------...._-------------------------~------- --------------------------------------_...._--------------

Year
Rational

income

Gross output value
of agriculture and

industry

Gross agriCUltural Gross industrial
output value output value

Of tbe gross Industrial
output value

Light Heavy

1981
1982
1983
1984
1985

220.3
198.2
191.9
171.4
146.1

425.1
385.0
371. 7
323.2
269.1

135.4
124.3
121.8
107.0

89.4

288.6
259.5
248.7
214.9
178.9

135.6
121.2
114.0

96.3
78.9

152.9
138.4
134.9
119.0
100.4

NA D Not Available Figures are rounded.

Note 1: Figures in this table are at constant prices. Values at current prices in Chinese yuan were converted to
real values in US$ by using (1) Chinese indices for each of the economic indicators above and (2) current
exchange rates between yuan and dol Iar s for 1949-1984. The Chinese indices used 1952 as their base year
but were converted so that 1980 served as the base year.

Note 2: As of 1985, gross agricultural output value (GVAO) excludes rural industry at the village, collective, and
individual levels. The contribution in value of these industries is now being added to gross industrial
output values (GVro). However, as a matter of consistency, the 1985 figures listed were detelcmined
according to the original definitions.

Source for values at current prices: State Statistical Bureau. ~stical Yearbook of China 1985. Beijing, 1985,
pp. 24-341 China Daily Business Weekly. No. 37, Beijing, March 5, 1986.

Source"for indices of economic indicators in table: state Statistical Bureau. Statistical Yearbook of China 1985,
Beijing, 1985, pp. 24-34.

Source for current exchange rates: International Monetary Fund. International Financial statistics. SUpplement on
Exchange Rates, Supplement Series, No.1, Washington, D.C., 1981, p. 45.1 and International l~onetary

Fund. International Financial Statistics. Washington, D.C., No.9, XXXIX, September 1986, pp. 160-161.

\0
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Evident in Table 1.2 is the relatively rapid growth in

output value of heavy industry in China and, perhaps more

significant, the extent of the share of value that heavy

industry gained relative to light industry. This is

partially a result of the emphasis on expansion of the

heavy industry sector in four of six five-year plans

implemented in China. In 1985, China's gross industrial

output value (GVIO) --which measures the total volume of

industrial products in value terms6--reached 875.9 billion

yuan (in current prices), 62.6 times the 1949 figure and

25.1 times the 1952 figure. The output value of light

industry in 1985 was 408.9 billion yuan or 46.7 percent of

the gross industrial output value, 39.7 times as much as in

1949 and 18.2 times as much as in 1952. Even more

significant, the output value of heavy industry rose at a

faster rate to 467 billion yuan in 1985, nearly 126 times

greater than the value in 1949 (State Statistical Bureau

1986) •

The annual percentage growth rates of national income

and GVAIO were calculated from Table 1.2 for each five-year

planning period (see Table 1.3). As seen, the rates of

growth and decline of national income and GVAIO of China

have, in general, followed a similar trend through time.

National income and GVAIO declined at annual percentage

rates of 4.8 and 2.1, respectively, during the Third

Five-Year Plan (1966-1970), primarily because of the
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Table 1.3
Average Annual Growth Rates of Econoaic Indicators in China

Five-Year Plan National Incomea GVAIob

First (1953-1957) -1.2 -3.1

Second (1958-1962) 4.2 4.0

Third (1966-1970) -4.8c -a.i e

Fourth (1971-1975) -0.3 -0.2

Fifth (1976-1980 ) 10.3 1.8

Sixth (1981-1985) 14.2 2.2

Figures in this table are in constant ptices. Growth'rates
were computed using National Income and GVAIO values in 1980
billion yuan.

aNational Income represents the sum of net output value of
the five material producing sectors of the Chinese
economy--heavy and light industry, agriculture,
construction, transport and communications, and commerce.

bAcronym for Gross Value of Agricultural and Industrial
Output, which is 'defined as the sum of the gross value of
all pr oducta produced within a certain period by the two
1ar gest sector s of the na ti onal economy-- heavy and 1ight.
industry and agriculture.

cAnnua1'growth rates possibly distorted due to political
pressures on production units to achieve ambitious output
targets.

Source: State Statistical Bureau. Statistical Yearbook of
China 1986. Beijing, 1986.
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Cultural Revolution underway at that time. After the early

1970s, China I s economy began to recover, and economic

growth continued to the 1980s. During the Sixth Fhe-Year

Plan (1981-1985) China I s economy grew strongly, as

indicated by relatively high average annual growth rates of

national income (14.2 percent) and GVAIO (2.2 percent).

Iodugtry iO ChiDA

Chinese industry can be divided into two sectors--the

heavy industry and light industry. The heavy industrial

sector consists of the following industries: (1) coal and

coke-making, (2) petroleum, (3) power, (4) metallurgy, (5)

machine-building, (6) electronics, (7) chemical, and (8)

building materials7• The light industrial sector comprises

these industries: (1) pulp and papermaking, (2) salt, (3)

sugar, (4) cigarette, (5) wine and liquor, (6) bicycle, (7)

watch-making, (8) sewit19-machine, (9) cerami cs , (10)

tanning, (11) textile, and (12) leather and leathermaking.

Before 1949, industries in China were unevenly

developed and distr ibuted. Light industry accounted for

upwards of 70 percent of the total value of industrial

output~ whereas heavy industry contributed very little (Qi,

pp. 86-90). By 1980 an independent and comprehensive

industrial system had been established, and the

distribution of Chinese industries was changed markedly
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from 1953. The number of industrial enterprises reached

377,000 in 1980, and output of major industrial products

was several times that of 1953 (Hu, Zhang, and Liu, p. 40).

Despite such growth in industrial -outpuv, because about 80

percent of China's labor force is engaged in agricultural

production, it remains as the foundation of the nation's

economy while industry serves as a leading contributor to

e conomi c growth.

Table 1.4 lists the values of industrial output in

China for 1957, 1965, 1978, and' 1982 disaggrega ted by

industry as a percentage of the national total. As seen,

the machine-building industry has traditionally provided a

relatively large percentage of value (>18 percent of

China's GVIO except for 1957). Five mineral-related

industries--the metallurgical, coal and coke-making,

petroleum, cherni cal, and building-materials--j ointly

account for a relatively significant percentage of gross

industrial output value during 1978 (32.4 percent) and 1982

(32.1 percent). These industries are "primary"

mineral-related industries, where primary indicates that

minerals (hereinafter minerals include metals, nonmetals,

and mineral fuels and related materials) serve as raw

material inputs before they are milled, smelted, and

refined into finished products. These five industries are

linked closely to minerals production in China, whi ch has

increased significantly since 1949. Recent geologic



Table 1.4

Composition of Industrial Output Valuea

(Percentage)

14

Industry 1957 1965 1978 1982

Metallurgical 8.8 10.2 8.7 8.5

Power 2.3 3.1 3.9 3.9

Coal 3.1 2.4 2.4 2.7

Petroleo 0.8 3.6 5.6 5.0

Chemical 8.0 13.1 12.3 11.7

Machine-
building 18.3 22.7 27.1 22.0

BUilding-
llaterials 3.6 2.4 3.4 4.2

Forestry 5.5 3.2 2.0 1.9

Food 18.6 13.1 11.5 13.7

'.rextile 18.7 15.3 12.9 15.5

Others 13.1 11.3 10.5 10.7

apercentages may not add to 100 because of independent
rounding.

Sour ce: Asian Resear ch seev ice. "China's Growth of
Industry.n Current Data Map, Hong Kong, 1984.
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studies (Clark, Dorian, and Fan, Dorian and Clark) have

suggested that, based on potential domestically available

resources, minerals production in China may continue to

increase, parti cularly beyond the end of this century, when

internal constraints such as inadequate infrastructure are

eased or removed.

IU.perals aodJ.c.gDQJDic DevelopeDt io Cb.iDA

A dramatic rise in output of nearly all minerals has

occurred in China since its founding. As of 1985, nearly

140 types of minerals had been discovered in the nation

(Gao). China's minerals base is large and can be expanded

in the ·future. The nation is presently (1985) a leading

producer of mineral fuels, ranking second in world coal

production8, and sixth in petroleum production (Kirkwood,

p. 167). China also ranks among the world's leading

producing nations of antimony, barite, cement, fluorspar,

iron and steel, magnesite, phosphate, rare-earths, salt,

talc, tungsten, and vanadium, and is a major producer of

fertilizers, gold, gypsum, ilmenite, manganese, peat,

silver, and tin (Chin 1985, p. 383). Since the early

1950s, the minerals sector9 of China has contributed to

economic development, and it is likely that the sector will

continue to impact the na t i.on t s economy and may enable

China to achieve many of its optimistic industrial output
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targets for the end of this century.

During the past three and a half decades, the minerals

industry of China has grown from a small sector in 1949, to

a significant one by world standards at present. It is

estimated that at the end of 1985, mining output in China

was more than 30 times that of the early 1950s (~h.illQ

Economic Weekly JUly 28, 1986). Throughout this per iod,

minerals have served as necessary inputs into China's

growing industrial sector, particularly the metallurgical,

coal and coke-making, petroleum, chemical, and

building-materials industries. As was sh.own in Table 1.4,

in 1982 the metallurgical industry of China contributed 8.5

percent, or approximately 1980 $U .S. 28 billion, to the

na t Lon ' s industr ial output value. Since minerals are used

both directly and indirectly by several other industries in

China, the total value of the contribution of the minerals

sector is greater than 1980 $U.S. 28 billion.

With the opening of China to the Western world begun

in 1978, statistical data are emerging from the nation

which allow empirical studies to be undertaken. Since

1978, several studies (for example, World Bank 1985a, 1983;

U.s. International Trade Commission; Cheng; Rawski 1980,

1979; and Chesneaux) on the economic development of China

have been completed, particularly in relation to

development since Liberation (1949). In contrast,

relatively few studies (for example, T. Johnson; and vlang)
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have emerged regarding China's minerals industry and its

.impact on the economic development of the nation, both past

and present. Therefore, this study proposes to evaluate

quantitatively the role of minerals in the economic

development of China since 1949.

Si9Difi~e And Scqpe of studY

The overall objective of the proposed study is to

develop a framework or methodology to evaluate the

contribution of the minerals sector to an economy, in this

case, a centrally planned economy. Such a framework

involves several disciplines, including resource economics,

macroeconomics, political science, and the geological

sciences. These disciplines will be used to analyze the

minerals sector of China, and it I S role in the economic

development of the nation.

Specifically, the three major objectives of the study

are:

1. Detenaine the contribution of the minerals sector
to econoaic development in China since 1949.

2. Determine the present value and structure of
China's minerals sector.

3. Detenaine the extent to which the structure and
development of China's ainerals sector has been
impacted by a centrally planned economy.
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To comprehend the economic impact of China's minerals

sector on other producing and consuming sectors in the

nation's economy, an input-output analysis of the Chinese

economy has been completed and presented in this study. An

important question about the mineral-related industries in

China is how they directly and indirectly influence the

output, income, and employment of other sectors in China IS

economy, especially those sectors which supply inputs

directly to the mineral-related industries. The

input-output technique quantitatively and systematically

describes China I s economy as a system of interdependent

sectors, and demonstrates how an initial economic stimulus

or change in China's minerals sector can produce

wide-spread secondary and tertiary effects which are felt

throughout the nations' economy. This phase of the study

focuses on the economic impact of China I s minerals sector

on national output and income. The input-output modeling

is intended to provide a snapshot view of the

interrelationships between mining and the Chinese economy.

To gain a historical perspective of the contribution

of China's minerals sector to development, values for

metals, nonmetals, and mineral fuels output are determined

for each year between 1949 and 1985, and compared to values

of GVIO. The results attempt to document the contribution

in value of China's minerals sector to industrial growth in

China. Regression analyses of mineral production values
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versus values of heavy industry were also completed for the

1949 to 1985 period, in order to confirm whether or not a

statistical relationship exists between the two variables.

Although the overall study primarily concerns mineral

groups or all minerals combined, the moat; valuable

individual commodity produced within each mineral group

will be determined for each major economic or political

period.

Because of the importance of central planning in

minerals development in China, every five-year and other

major political plan is analyzed in the context of (1)

policies which affected heavy industry and, in turn,

China's minerals sector, and (2) the impact of those

policies in terms of production of metals, nonmetal s, and

mineral fuels. The following specific periods of China's

hi story (since 1949) are eval ua ted:

o Period of Rehabilitation (1949-1952)

o First Five-Year Plan (1953-1957)

o Second Five-Year Plan (1958-1962)
-Great Leap Forward (1958-1960)
-People1s Commune Movement (1958-1960)

o Period of Readjustment and Recovery (1961-1965)

o Third Five-Year Plan (1966-1970)
-Cultural Revolution (1966-1970)

o Fourth Five-Year Plan (1971-1975)

o Fifth Five-Year Plan (1976-1980)
-Ten Year Plan (1976-1985)
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o Sixth Five-Year Plan (1981-1985)

Because of the devastating economic impa cts brought about

by the Great Leap Forward, People's Commune Movement, and

CUltural Revolution, these three political movements are

examined in detail in terms of their adverse impacts on

China's minerals sector.

By determining the role of minerals in China's

economic development, patterns may be discerned which shed

light on the extent to which minerals may contribute to

economic development in the nation to the year 2000. The

analysis therefore covers the period 1949-2000. Major

policies for future exploration and development have been

described, as well as predicted/planned mineral output

targets to the year 2000. Several problems whi ch may

hinder future minerals development in China are outlined,

inclUding the local-state dichotomy of interests, an

irrational pricing system, and inefficient mining by

peasants (farmers) • International perceptions and

misconceptions about China's minerals industry are also

described in an attempt to examine the likelihood of

continued foreign investment into the nation's minerals

sector.

One reason for the lack of comprehensive studies on

the minerals production history of China and it's role in

the economic development is the difficulty in acquiring
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detailed and, at times, even general information. After a

virtual blackout of statistical data for nearly three

decades; the Chinese government began releasing economic

data, although primarily macroeconomic in scope, in the

late 1970s. In terms of minerals data of China, they vary,

sometimes considerably, between Chinese sources. Such

variation also commonly occurs between Chinese and Western

sources of data.

In addition to the input-output table of China

examined in this study, other important data used include

estimated production levels of metals, nonmetals, and

mineral fuels in China between 1949 and 1985. This crucial

information was acquired primarily from the U~S. Bureau of

Mines' Minerals Yearbook series, which was chosen because

of it's reliability and detail. Although this database

served as the pr incipal sour ce of production stati sti cs,

where possible, Chinese data were utilized. Such data were

obtained primarily from the China Dail~, Foreign Language

Press (Beijing), State statistical Bureau, Xinhua News

Service, and personal, lengthy discussions with

representatives of various mineral-related industries of

China •
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Rotes to Chapter I

1. Two models seemed to be relevant in terms of promoting
large-scale industrialization, which was desired by
the Chinese leaders at· tha t time.

2. For a detailed discussion of the stalin development
model, see (1) Yeh, K.C. "Soviet and Communist Chinese
Industrialization Strategies," in Treadgold, Donald W.
(ed.) ~ieLand-~eae Communiauu Similarities and
D1fferencea. Seattle: University of Washington Press,
1967, pp. 327-363, and (2) Cohn, stanley H. ~nomic
De3Zel opment in thL..S03Z1et UnJJ:m. Lexington, Mass.:
1970, Chapter 4.

3. Between 1928-1937, the annual growth rate of Soviet
GNP (in constant prices) was greater than 8 percent.

4. During the early years of Soviet industrialization
(1928-1937), the rate of capital formation was as high
as 20-25 percent.

5. Unlike western GNP figures, there is no accounting of
the services sector and depreciation of assets in
""hina I s na tional income values. It has been estimated
by the OPEC Downstream Project, East-West Center, that
if the services sector and depreciation were accounted
for, China I s national income figures of recent years
would have been approximately 13 percent higher.

6. Measured using the factory method, which is a means of
computing GVIO in China based upon a unit of
industrial enterprise--the basic unit of the nation IS
economic system. According to the factory method,
GVIO is based on the values of finished products of
the production processes of all industrial enterprises
and does not include materials consumed within these
processes. That is, GVIO does not represent a sum of
values of products of each workshop within each
factory (intermediate goods), but rather, the sum of
the values of final products.

7. In 1982, the Ministry of Building Materials Industry
became part of the Ministry of Urban and Rural
Construction and Environmental Protection.

8. with the 1985 production level, China now ranks second
in world coal production behind the United states and
ahead of the Soviet Union, according to ~QHin. "PRC
Moves Up to Second." (January 1986) :2.
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9. For the purpose of this paper, the minerals sector is
defined as exploration, development, and mining of
metallic and non-metallic minerals, petroleum, natural
gas, and coal as well as mining-specific
infrastructure. Also included is the smelting,
refining, and primary rolling, and fabricating of
non-ferrous basi c metal s ,
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CBAP'l'BR I I

THB Mllil'BRALS IRDUS'l'RY or CBIBA

Introduction

Mines in China can be classified as either state-run

or non-state-run, where state-run mines are supervised by

the various ministries, and non-state-run mines include

private (individual or family), collective, and provincial,

distr ict, or county mines. In 1985, nearly 130,000 state

and non-state mines existed in China; more than 6,000 were

state-owned mines above the county level. The remaining

mines are small ventures operated by collective-groups and

individuals, employing an estimated five million people.

Approximately one-sixth of the output value of China's 1985

mineral production came from collective and individual

mines. Specifically, collective and individual (non-state)

mines produced 15 percent of the country's iron ore, 20

percent of gold, 25 percent of coal, 30 percent of

nonferrous minerals, half of manganese and SUlphur-iron

ores, and 70 percent of building mater ials and a

considerable amount of nonmetallic mineral products

(Summary of World Broadcasts September 10, 1986).
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Recent: Minerals Production in China; 1981-1985

Chinese mining output in 1985 reached 1.3 billion

tonnes of various minerals, or more than 30 times that in

the early 1950s (Xinhua News Service July 9, 1986). Table

2.1 lists 1981' through' 1985 domestic production levels of

all major metals, nonmetals, and mineral fuels in China.

Tile output levels for metals include only that mater ial

produced from domestic Chinese ores and concentrates. In

respect to rolled steel, iron ore, and coal, only coal

output increased more than what was called for in the Sixth

Five-Year Plan (13 percent). Coal output rose to 870

million tonnes in ',1985, an increase of nearly 40 percent

over' 1980. Iron ore and rolled steel production remained

relatively unchanged during the period, which is an

underachievement according to the Sixth Five-Year Plan.

Among the major metals listed in Table 2.1, zinc (refined),

lead (refined), and gold production increased significantly

between 1981 and 1985. The production increase of zinc

(refined) during those years was nearly 20 percent, and

represents a 4.4 percent average annual growth rate. Lead

(ref ined) production increased approximately 8 percent

during the same period.

Gold production in China increased steadily to 1985,

when the estimated oucput was 1,900 ,000 troy ounces.

Output of the precious metal was expected to increase



TlIble 2.1

&elected KetalB,- RO~talB, and Klneral Puel. ProductloDD In Cblna 1981-1985

(tonneo, un1eBB otherwise noted)

Mineral Commodity 1981 1982 1983 1984 1985

J!llAL

Aluminum (metal, refined) 380,000 380,0(10 380,000 380,000 400,000

Copper (metal, ref ined) 144,875 146,557 148,068 152,923 154,304

Go1dc 1,700,000 1,800,000 1,850,000 1,900,000 1,900,000

Iron and Steel

Iron Ore 75,000,000 75,000,000 75,000,000 75,000,000 66,000,000

Steel, rolled 18,292,683 18,292,683 18,292,683 18,292,683 16,097,561

Lead (llleta1, refined) 117,197 131,427 130,818 127,893 126,407

Silverc 2,500,000 2,500,000 2,500,000 2,500,000 2,500,000

'rin (rl!fined) 8,458 8,247 8,499 8,287 8,386

Tungstl!n (concentrates) 11,489 10,488 10,463 10,989 12,240

Zinc (refined) 133,367 133,676 134,931 131,495 160,042

NONMETALS

AsbeBtos 106,000 110,000 160,000 160,000 160,000

Cement (hydraUlic) 84,001,277 94,073,918 108,251,640 121,082,110 142,521,120

Fluorspar (acid and
metallurgical grades) 480,000 550,000 650,000 650,000 650,000

Gypsum 3,400,000 3,500,000 4,300,000 ~,800,OOO 5,000,000

(Continued)

N
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~ble 2.1 Continued

selected Retals,a Ronaetals, aDd Rineral Faels Productionb in China 1981-1985

(tonnes, unless otherwise noted)

Mineral Commodity

WlillEfALr. CONTINUED

1981 1982 1983 1984 1985

Phosphate rock (P205 content) 2,530,000 2,580,000 3,750,000 4,263,000 3,600,000

Potash (marketable K20 equivalent) 20,000 26,000 29,000 40,000 40,000

Sod! ash (includes sodium carbonate
and caustic soda) 3,575,000 3,826,000 3,916,000 4,100,000 4,296,000

!Wi~ f..um..s
Crude oil 101,220,000 102,120,000 106,070,000 114,610,000 124,900,000

Coal 622,000,000 666,000,000 715,000,000 789,000,000 870,000,000

Natural gasd 12,740 11 ,930 12,210 12,414 12,861

Refined petroleum 61,643,836 65,068,493 68,493,151 75,342,466 79,000,000

aIncludes only production amounts attributed to Chinese ores and concentrates.
bBotimated
CTroy ounces
dMillion cubic meters

SourceSI u.s. BureaU of Mines. Minerals Yearbook ~, Vol. II, Metals and Minerals (eKcept fuels), Washington, D.C.,
1987, and Chin, Edmond. -Far Eastl China.- BiDing AnnuAl~ liai (1986)1351-360.
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because of the 1978 decision to lift restrictions on

collective and individual mining (China Daily August 12,

1986) • China has changed its policy of allowing only

state-owned enterpr ises to mine gold and instead adopted

preferential policies to encourage people and production

units to mine more gold. According to Zhu Xun,.Minister of

Geology and Mineral Resources, during the last few years

Chinese geologists have discovered nearly 4,000 large and

small gold deposits in the nation (Xinhua News Serv ice

January 5, 1987). China' s major 'gold production centers

(Shandong".western Hunan, and Heilongjiang) have sustained

an annual growth of 10 percent in the past few years

(Xinhua News Service January 5, 1987).

Among the nonmetals listed in Table. 2.1, the average

annual percent increases in growth rates were, in

decreasing order: 18.9 percent (potash); 14.1 percent

(cement) ~ 10.8 ,percent (asbestos) ~ 10.1 percent (gypsum) ~

9.2 percent (phosphate rock)~ 7.8 ~rcent (fluorspar); and

4.7 percent (soda ash). A major reason for the relatively

significant increase in potash and phosphate output dur ing

1981-1985 was the increased government investment in

fertilizer production as called for in the Sixth Five-Year

Plan. Production of phosphate and potash was stepped up to

improve existing nitrogen/phosphate/potash ratios in

fertilizers, and to reduce fertilizer imports.
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Total mineral fuels productionl between 1981-1985 grew

at an average annual rate of 7.9 percent (State Statistical

Bureau, Statistical Yearbook of China 1986). This was

largely boosted by a significant increase of coal

production in China, which expanded from 622 million tonnes

in ~98l to· 870 million tonnes in ~985. During these years,

coal represented at least .70 percent of total energy

production in China, with crude oil being China's second

largest energy sector, and accounting for 22.9, 21.9, 21.3,

21.1 and 20.9 percent of total mineral fuels production in

1981, 1982, 1983, 1984, and 1985, respectively. In terms

of coal output, Shanxi greatly exceeds all other provinces,

and annually accounts for between 21-25 percent of national

output. . A newly constructed coal mine in Shanxi--the

Pingshuo Antaibao surface mine--was jointly developed by

Occidental Petroleum Company of the United States and the

China National Coal Development Corporation. By the year

2000, total coal output in Shanxi is expected to range

between 360 and 400 million tonnes.

To gain a perspective of the significance and volume

of China's metals, nonmetals, and mineral fuels production

during recent years, a comparison between Chinese

production and world output is made (Table 2.2). This

comparison is intended to provide a general indication of

the relative posi tion of China I s minerals industry in the

world. With regard to metals, Chinese production of
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QIina's lU.ne£als ProCb::tion Vecsus WCEld PracDction (1981-1985)

PKcentage of 1fCI:ld 'l'otal

lUDeral OWutity 1981 1982 ·1983 1984 1985

METALSl

Alllninum (metal) 2.3 2.6 2.7 2.4 2.6

Antimony 17.3 21.6 29.5 27.3- 27.2

COR;er (mine output,
metal CDntent) 2.1 2.2 2.2 2.3 2.3

Gold 4.2 4.2 . 4.2 4.1 3.9

Iron and steel

Iron ere 8.1 8.7 9:6 9.4 9.3

Steel, rCftI 5.2 5.8 6.1 6.1 6.5

Lead (mine output,
reooverab1e lead) 4.8 4.6 4.8 5.0 4.7

Silver 0.7 0.7 0.6 0.6 0.6

Tin (mine ootput,
metal CDntent) 5.9 6.2 7.1 7.2 7.9

Ttmgsten (mine ootput,
tungsten CDntent) 27.7 27.9 32.1 30.0 31.9

Zin:: (milE ootput,
content of er e) 2.7 2.7 2.6 2.5 2.9

WNm'AI:S

Asbestos 2.2 2.6 3.8 3.7 3.9

Canent (l¥draulic) 9.5 10.6 11.8 12.8 14.7

F1l1)[splr 9.4 10.6 11.2 14.1 13.6

Gyp;\Jl\ 4.4 4.8 5.5 5.9 6.2

(Contimed)
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arlDals lliDel:als Procbctian ves=sus 1b:1d Procllctian (1981-1985)

~centage of world Total

llineral Cw+wdity 1981 1982 1983 1984 1985

WNtJE7rALS CDNl'TN!'lEJ)

PhosI;ilate rock 7.9 10.2 9.3 7.8 7.9

Potash (marketab1e
K20 equivalent) 0.07 0.11 0.11 0.14 0.14

SOda ash
(sodilD1l carboraze) 21.3 23.6 21.7 22.6 23.5

MINERAL .fIJm.S

Crude oil 3.5 3.6 3.8 4.0 4.5

Call 19.7 20.0 21.0 22.0 22.6

Natural Gas 0.8 0.7 0.8 0.7 0.7

(Fi<}1res are rounded)

aMay include sane metals output {Xodloed fran impx ted ~ es and
corx:entrates.

31

Sooroes: (1) U. S. Bureau of Mines. Minerals Yearbook~, Vol.
II, Metals and Minerals, W3shiB]ton, D.C., 1987; (2)
U. S. Bureau of Mims. Mineral COOIJpdikY ammat;ies,
1983-1987 editions, ~hington, D.C.; and (3) British
Petro1el1n canplny. ~ statistical Review .Qf lqld
Energy., Lol"don, JUne 1986, 36p.
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tungsten, antimony, iron or e , and tin are most notable,

with each commodity representing a significant percentage

of world output between ~98l and 1985. Chinese output of

tungsten in 1985 (15,000 tonnes of tungsten conten~}

greatly exceeded that of all other nations. The sov iet

Union is reportedly the second largest producer of tungsten

in the world, with an estimated output of 9,200 tonnes in

1985, or : ~9.6 percent of the world total (U.S. Bureau of

Mines, Mineral Commodity Summaries 1986, p •. 171). In

addition to representing the largest share of world

tungsten output, China's share steadily grew between 1981

and 1985, barring the slight drop between 1983 and 1984.

China's share of world antimony, iron ore, and tin

production also increased during the five-year period.

Because of the national agenda to industrialize during

the Sixth Five-Year Plan, the building industry of China

was under much stress to expand. As a result, the Plan

called for the completion of 25 large and medium-sized

cement plants in Hebei, Jiangsu (Huaihai), Anhui (Ningguo)

and elsewhere (Foreign Language Press 1984a, p. 114). The

installation of these new plants helped China's cement

output increase significantly between 1981 and 1985. As

seen in Table 2.2, this production increase translated into

a greater share of world output. In 1985, China's cement

output represented nearly 15 percent of the world's total.
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Chinese output of coal in 1985 represented nearly 23

percent of the world's total. This is the largest share of

any coal producing nation, including the United States

(21.8 percent). and the Soviet Union (16.0 percent).

Production of crude oil in China is not as significant in

world terms as that of coal. Yet, with a 4.5 percent share

of the world's output in.1985, China ranked sixth in world

crude oil production. Oil is China's second largest energy

sector, and accounts for about 2.1 percent of its total

energy production, and 17 percent of total energy

consumption (Chin 1986, p. 359).

China's National Goyernment Structure

Production of metals, nonmetals, and mineral fuels in

China is controlled largely by government policies and

objectives. Indeed, the Chinese government has a maj or

superv isory role over the many mineral-related ministr ies

and corporations in the nation.. The discussion below

br iefly outlines the functions and powers of the var ious

government bodies in China, and introduces their

supervisory roles. A short description of the major

mineral-related organizations of China follows this

discussion.

Like the Soviet Union, a dual existence of the

communist party and the state occurs in China. Overall,
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the Chinese Communist Party (CCP) directs and controls the

'administrative organs of China's government. Unlike most

communist countr ies however, the distinction between the

party and the state in China has, in the past, been obscure

(Saich, p , 92). On infrequent occasions the personnel of

the CCP and the state have been identical. Since the early

1980s however, there has been an emphasis in China on the

functional separation of the party from the state. This is

being accomplished through the appointment of different

people to parallel party and state positions (Saich, p.

94). The long-term goal of this separation is to provide a

more active, influential role to the administrative

government in China, including such bodies as the National

People's Congress. Before this goal is attained however,

the CCP will remain as the most powerful governing body in

China.

According to the Chinese constitution, the role of the

CCP is to lead the pr oletar iat to the ul timate goal' of

communism by providing the correct ideological and

political views (Saich, p. 97). Being the protector of the

communist ideology makes the CCP the most important

component of the communist system, because the ideolog y

warrants the regime's existence and the party can interpret

the ideology to justify any specific policy.

Although there are several nominally political parties

in China, without question the CCP is the most powerful and
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influential party, and the only one that is signif icant.

The basic pr inciple of the party is that of democratic

centralism, which states that the "individual is

subordinate to the organization, the minority is

subordinate to the majority, (and) the lower level is

subordinate to the central committee" (Foreign Language

Press 1977). With th i s as a fundamental pr inc iple , th e

heirarchical pattern of organization of the CCP is a

pyramid consisting of several levels (Saich, p •. 97). The

main bodies within the CCP structure include the National

Party Congress, the Central Committee., the Politburo and

its Standing Committee, the Secretariat, and the Central

Commission for Inspecting Discipline.

It is the Politburo and its Standing Committee which

essentially lead China and represent the center of the

decision-making process. Although the state organs play an

active role in determining major issues in China's

political sector, their agendas are put for th by the CCP,

or more accurately, the Politburo and its Standing

Committee. The party Standing Committee serves as an inner

circle or cabinet to the Politiburo: it represents the

highest collective authority in the CCP (Saich, p. 105).

With a membership approaching 44 million, the CCP is the

largest in the world, although this implies that less than

four percent of China is citizens are members.



36

Parallel to the CCP in China is the state

administrative structure. Although the state does not set

policy (like the party), it is responsible for implementing

policies established by the CCP. According to Saich

(1981), at times the state has altered party policy during

implementation, while on other occasions the CCP has

implemented its own policy. This system of coordination

periodically caused severe tensions, and led to a decision

at the Eighth Party Congress (1956) to adopt a new system

of 'dual rule' (Saich, pp. 118-120). With the dual rut e

system, a government unit at a lower level is responsible

to the corresponding departments at the higher levels and

to the party committee at the same level. This allows the

party to maintain control over the state system (Saich, p.

118) •

Figure 2.1 illustrates China'S state government

structure, as set forth in the country's constitution. As

shown, the structure Lnct udes the National People's

Congress, state Council, State Planning Commission, Stc;lte

Economic Commission, and var ious ministr ies and

corporations. The figure depicts the administrative

structure of China's government--and does not include the

organization of the CCP. At the apex of China's state

structure is the National People's Congress. This is the

highest organ of state power and the only body that can
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amend the constitution, make laws, and determine major

issues in the country's political sector.

The State Council, that is the Centrel People's

Government, of China is the executive body of the highest

organ of state power in addition to being the highest organ

of state administration. The state Council is responsible

to the National People's Congress or the Congress'

permanent organ--the Standing Committee--when the Congress

is not in session. Major functions and powers exercised by

the State Council include 1) exercising leadership and

quidance over Ministries, Commissions, and local state

bodies; 2) drafting and implementing National Economic

Plans and the state budget1 and 3) directing and governing

all state administrative affairs. The State Council is

composed of a Premier, Vice-Premier s, State Councillor s ,

Ministers in charge of ministr ies and commissions,

Auditor-General, and a Secretary GeneraL Thirty-seven

ministries and eight commissions exist under the direction

of the State Council, including the Ministr ies . of

Metallurgical Industry, Petr oleum, Coal, and Geology and

Mineral Resources. Each ministry and commission have one

minister and 2-4 vice-ministers. These ministers have the

overall responsibility for their organizations.

Below the State Council are two vitally important

organizations--the State Planning Commission and the State
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The State Planning Commission exerts

greater power and influence than the State Economic

Commission since it is responsible for 1) development of

new projects, 2) budgeting capital investments, and 3)

project financing and approval. In general, . any large

project involving more than $U.S. 10 million investment

must be approved and financed by the State Planning

Commission. Smaller projects can be approved and financed

by the State Economic Commission (which overseas production

and expansion of existing state-controlled enterpr ises) •

In summation, the State Economic Commission is responsible

for implementing annual economic plans, whereas the State

Planning Commission rev ises such plans and coordinates the

development of China's five-year plans.

Mineral-related ·Industries of China

The exploration, development, processing,. refining,

and distribution of metals, nonmetals, and mineral fuels in

China involves a multitude of industries and organizations.

Figure 2.2 presents an organizational structure of China IS

mineral-related industr ies, and illustrates the enormous

industrial base responsible for mining and other related

activities in China. In total, there are twenty-one

administrative organizations which are, to varying degrees,

directly involved with China's minerals industry. These
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aSometimes referred to as Academia Sinica; composed of more than 80 research
institutes.

bHeaded by Sun Daguang (1986), Minister of Geology and Mineral Resources, the
committee is composed of senior officials from related departments under the state
Council, including the state Planning Commission, state Economic Commission, and
Ministries of Metallurgy, Coal, Petroleum, Chemicals, Nuclear, Light Industry, as
well as water Resources and Electric Power. This committee was formed in 1953, but
its work was suspended during the ten years of turmoil between 1966 and 1976. As of
May 1984, the committee was reinstated and work resumed.

cln keeping with the policy of separating administration from business, the Gold
Bureau formed a separate, related company called the China National Gold Corporation
to handle day-to-day commercial affairs. Many of the employees within the Gold
Bureau are also employed within the China National Gold Corporation.

dSINOCHEM exports chemicals, petrochemicals, and refined petroleum products under "the
supervision of MDFERT.

~....
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organizations serve to plan, guide, and implement all

. mineral-related activities in the nation.

Several of the organizations shown in Figure 2.2 are

pr imary mineral industr ies 7 that is, minerals serve as

inputs into the industr ies for eventual processing into

finished products. Such industr ies include: (1) ~inistry

of Metallurgical Industry, (2) Ministry of Coal Industry,

(3) Ministry of Petroleum Industry, (4) Ministry of Nuclear

Industry, (5) Ministry of Chemical Industry, (6) ~inistry

of Urban and Rural Construction and Environmental

Protection2~ (8) China National Nonferrous Metals Industry

Corporation (CNNC), (9) China Petrochemical Corporation

(SINOPEC), and (10) China National Import and Export

Corporation (SINOCHEM).

Because of their impor tance to China' s minerals

industry, six of the af orementi oned ministr ies and

corporations are described below. 3 Combined, these six

organizations directly employ about 10 million workers in

China. Since there are several other organizations in the

Chinese government heirarchy that are directly, or

indirectly, involved in minerals-related work, the actual

number of wor kers involved in some capacity with the

minerals industry of China greatly exceeds 10 million.
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1. Ministry of Metallurgical Industry

As of 1983, China's Ministry of Metallurgical Industry

delegated its responsibilities relating to nonferrous

minerals development to the newly formed CNNC. Thus,

despite its name, the Ministry of Metallurgical Industry is

today responsible only for iron and steel (and the

ingredients for making steel), as well as gold. The

Ministry conducts exploration for and mines iron ore; and

supervises tIe nation's iron and steel mills.

At present, the Ministry's main responsibility is to

oversee China's steel industry which consists of about

2,000 plants :·and ~,OOO,OOO employees (U.S. State

Department.),. . For decades the leaders of the Chinese

government have considered the nation's steel industry as

the key link to industr ial development. In recent years,

the Ministry's main projects have involved the renovation

and expansion of existing major plants in Anshan, Wuhan,

Baotou, Beijing,. Benxi, and Maanshan. A major undertaking

during the-·1980s was the construction of the major Baoshan

integrated steel complex located just north of Shanghai.

Baoshan is China's most advanced iron and steel complex

with a designed capacity of six million tonnes of steel per

year. Currently, the Baoshan Steel and Iron Complex must

import iron ore from Australia, Brazil, and India because

at about 35 percent iron content, Chinese ore is not
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concentrated enough for this plant. The successful

operation of Baoshan has accelerated the development of

China's metallurgical industry.

In addition to overseeing China's steel industry and

associated ferrous mines, the Ministry supervises gold

mining activities in China. Although state-sponsored

exploration for gold is carr ied out by the Ministry of

Geology and Mineral Resources, primary gold mining

ac~ivities are controlled by a central Gold Bureau under

the Ministry of Metallurgical Industry. The Gold Bureau,

an administrative entity within the Ministry, formed a

sister company to handle business affairs--the ,China

National Gold Corporation. The main task of this

corporation, which is under the jurisdiction of the

Ministry of Metallurgical Industry, is to work with foreign

companies.. Major gold mines at the provincial level

periodically report to the Gold Bureau/China National Gold

Corporation. (Since many of the same workers are employ'ed

at both the Gold Bureau and China National Gold

Corporation, they are considered here as one large

organization with two components.)

2. Ministry of Petroleum Industry

The Ministry of Petroleum Industry is responsible for

most onshore upstream petroleum-related activities
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(including geological surveys, exploration, development,

production, and transportation to the oil terminal). In

1985, the Ministry of Petroleum Industry had more than 247

onshore seismic crews in the field and over one million

workers (U. S. State Department.).. China produced 124.8

million tonnes of crude oil in 1985 and, under the Seventh

Five-Year Plan, expects to produce' 150 million tonnes in

1990 (Xinhua News Agenci News BUlletin, p. 21). The

government has also established a target of. 300 million

tonnes by the year 2000 as part of an overall plan to

double national income over the next, 1,5 years. Because of

these ambitious plans, China is continuing active oil

exploration, despite falling world oil prices.

3. China P.etro-ehewica1 Corporation (SINQPBC)

As of JUly 1983, the Ministry of Petroleum Industry

turned over its responsibilities of oil refining and

distribution to the newly formed China Petro-Chemical

Corporation, or, SINOPEC. SINOPEC, with ··550 ,000 employees

in 60 organizati ons , manages nearly 95 percent of China IS

petroleum refining industry and is responsible for product

and petrochemical distribution. SINOPEC has ministry

status, like the Ministry of Petroleum Industry, and

repor ts directly to the State Coune ilo The organiz at! on

has four research insti tutes and subsidiary research
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facilities which employ 10,000 workers combined and a

technical university which claims alO ,000 student

population (U. S. State Depar tment) • According to Chinese

officials, SINOPEC' s 1985 turnover was $U. s. 10 billion,

which would have appr oached $U. S. 16 billion if ref ined

petroleum products were valued at world market prices.

t. Ministry of Coal Industry

In contrast to the rapid growth since 196 0 of the

Ministry of Petr oleum Industry, the coal industry (which

almost annually provides between 70 and _80 percent of

China's energy requirements) experienced an erratic rate of

growth trending downward from 14 percent growth per year in

1952-1957, to 7.7 percent per year in 1957-1978, and 5.2

percent per year between 1978 and 1985. The Ministry of

Coal Industry, wi th a total of 4 million workers, consists

of about .2,250 coal mines operated above the county level

(U. S. State Department). Since .1949, China has opened

2,030 new coal mines with a total output of 600 million

tonnes per year. In 1985, the nearly 2,250 mines produced

870 million tonnes.. According to the Seventh Five-Year

Plan, the Coal Ministry will yield 1 billion tonnes per

year by 1990, and 1.2 billion tonnes per year are expected

in the year 2000.
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The main tasks of the coal ministry are to br ing

. national coal production and construction in conformity

with overall state plans and to provide rational

development and utilization of coal resources for the

purpose of meeting the needs of economic growth and social

development (Ministry of Coal Industry, pp , 200-205).

Maj or functions and powers of the ministry include

(Ministry of Co~ Industry, pp. 200-205): (1) establishing

guidelines, policies, and regulations for the ministry, (2)

prepar ing long-term development str ategies, (3)

guaranteeing nati onal distr ibution of coal in China, (4)

organizing unified sale, allocation and transportation of

coal products from state-owned mines, and (5) administering

over the financial affairs of the coal enterprises directly

under the ministry.

s. Ministry of Geology and Mineral Resources

The Ministry of Geology and Mineral Resources, which

reports directly to the State Council, conducts exploration

for all minerals throughout China. It employs

approximately 420,000 employees, of which nearly one-fourth

are geoscientists. Although the Ministry undertakes

exploration activities, it has no production facilities or

operating mines. The Ministry does, however, have

factories producing geological equipment and machinery.
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The four principal functions of the Ministry of Geology and

Mineral Resources are: (1) basic geological, geochem ical,

and geophysical research and surveyingl (2) exploration for

metals, nonmetals, and mineral fuels and related materialsl

(3) geological mapping 1 and (4) shor t-term to long-term

mineral resource planning •.

Minerals exploration--the Ministry's mos t; important

activity--is commonly broken down into four stages: 1)

mineral resource estimation, 2) prospecting (of geology,

geophysics, and geochem istry), 3) geological explorati on

(drilling), and .4) identification and characterization of

minerals reserves. In terms of an organizational

breakdown, the Ministry of Geology and Mineral Resources is

composed of 18 research institutes with 4,000 people and

has five geology colleges with 10,000 students.

6. China National Nonferrous Metals Indgstry Corporation
(CNNe)

In Apr il 1983, the China National Nonferrous Metals

Industry Corporation (CNNC) was established under the State

Council to oversee China's nonferrous metals industry. The

formation of CNNC was deemed necessary as a result of the

shortage of nonferrous metals (particularly copper and

aluminum.). in China and their increasing impor tance to the

nation '5 modernization pr oqr am, CNNC operates 15 regional
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companies which control production units directly or in

conjunction with provincial authorities. CNNC has

approximately 1.2 million employees, of which about 100,000

are professionals.

The responsibilities of CNNC are multi-fold and

include. ·1) geological studies and surveys, 2) mineral

assessments, 3) minerals development, 4) mining, 5)

smel ting and ref ining ~ 6) manufactur ing,. and 7) tr ading •.

Regarding the latter, in early 1984, the China National

Nonferrous Metals Import and Export Corporation (CNIEC) was

formed to serve as the trading arm of CNNC. CNIEC I S

principal responsibilities include the exportation of

mineral ores, finished products, semi-metal equipment, and

technol.ogy; as well as the importation of ores, metals and

finished products, machinery and complete plants,

instruments, spare parts, and technology.



50

Rote. to ChARter II

1. Excluding bio-energy, solar, geothermal, and nuclear
energy.

2. In 1982, the Ministry of Building Materials Industry
became part of the Ministry of Urban and Rural
Construction and Environmental Protection.

3. Based, in part, on discussions with the Ministry of
Geology and Mineral Resources., Insti tute of Geology
(Chinese Academy of SCiences), and Wuhan College of
Geology (Bubei) in OCtober' 1986, Beij ing and Wuhan,
People's Republic of China.
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CHAPTER III

MINING AND THE CHINESB ECONOMY

Modeling Mineral Deyelqpment in~ Chinese EconomY

A number of studies (for example, Pintz and Rizer;

Rose and Chen; Johnson and Pintz; Radetzki, 1982; and

Nankani) have discussed the development Impac es of mining

and mineral processing on the regions in which they are

located. The impact of mining in China is felt throughout

the nation's economy in terms of employment and income

generation, and the production of raw materials for use in

the manufacture of semi-finished and finished products.

Mineral projects in the country create large but short-term

demands for employment, capital, and raw-material inputs,

and the effects of such demands are transmitted by the

minerals sector to the rest of the economy.

An important question about the minerals sector of

China concerns the magni tude of the sector' s economic

impact on national output, income, and employment. The

minerals sector purchases products from other sectors for

use in its produc tion and investment activ i ties.

Therefore, China's minerals sector directly influences



52

output, income, and employment in those sectors which

supply it's inputs. In the same line, the minerals sector

also indirectly influences the sectors that supply its

suppliers, and so on. Hence, through such intersectoral

sales in the Chinese economy, an initial change in the

minerals sector has a wide-spread secondary influence.

One way to systematically analyze the mutual

interdependencies between the different parts of an economy

is to use the input-output technique. This technique of

economic analysis descr ibes an economy as a system of

interdependent activities--both in a direct and indirect

manner. Hence, it is particularly suited to a detailed

quantitative assessment of both the direct and indirect

secondary effects of any single policy or combination of

policies, although the extent of assessment by input-output

analysis is largely dependent on the data available.

Input-output analysis is essentially a linear model of

purchases and sales (transactions) of all of the sectors of

an economy based upon the technological relationships of

production. Because of its general equilibrium character,

the input-output technique has been recognized as a useful

method for analyzing overall economic impacts.

The usefulness of the input-output technique extends

to centrally planned economies. Input-output modeling

offers central planners the possibility of assuring the

internal consistency of an economic plan, that is, seeing
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that the pre-assigned output targets are consistent with

the input requirements. When studying Soviet economic

planning in the 1960s, Levine (1962) concluded that

input-output analysis of a planned' economy offers numerous

advantages, but also some disadvantages as well. l An

important difference between the application of

input-output modeling in a free-market economy and in a

centrally planned economy is that with a free-market

economy, the analysis will begin with a set of final

demands, whereas in a centrally' planned economy, the

targets established are not final demands but total outputs

(Miernyk, p , 87). Total ouputs include not only the final

demands but also the inter industry transactions needed to

achieve these final uses.

With respect to China, Western understand ing of

intersectoral transactions has long been impeded by the

unavailability of input-output tables for that country.

However, in 1986, an industry by industry 1981 input-output

table of China (in producers' value 2) was published by the

State Planning Commission and State Statistical Bureau in

Beij ing (China Statistical Publishing House). The table

disaggregates the Chinese economy into 24 mater ial-product

sectors. Input-output data were compiled by industry

sectors where the gross output value of an enterprise is

classified into the industry to which the predominant

products of the enterpr ise belong. For example, the value
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of machinery produced by a metallurgical enterprise is

included in the industry of metallurgy. Such treatment is

consistent wi th the prevailing economic management system

in China and, in general, can reflect the technological and

economic relations among sectors of the national economy.

The three sections of the 1981 input-output

(transactions) table include the intermediate quadrant, the

final products or demand quadrant, and the pr imary inputs

quadrant. The intermediate quadrant (24 by 24 sector)

contains the industr ies produc ing goods and serv ices in

China. The role of this quadrant is to provide a

representation of the economic interdependence among the

producing sectors of China's economy. Since the

input-output table is prepared in producers' pr ices, each

entry in the intermediate quadrant represents an f. o s b

(free-on-board) value. The final products section of the

input-output table is impor tant because it represents the

autonomous sector--the one in which changes occur which are

transmitted throughout the rest of the table. Depreciation

of fixed assets, personal income, and enterprise income are

contained within the third major quadrant--the primary

inputs quadrant--which lists inputs into each intermediate

sector which originate outside the production system, that

is, that are not purchased from firms wi thin the local

economy.
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According to the input-output table, the sum of

purchases and sales or • total gross output I in China for

1981 was .904.8 billion yuan (1981 $U. s. 53.1 billion).

Total gross oucput in China refers to total product of

soc iety or the sum total of gross output in value terms

produced by five mater ial-product sectors--agr icul ture,

industry, construction, transport, and commerce (cater ing

and supply and marketing of materials included). The value

of the gross output of goods is recorded at the time the

goods are produced by the sector 1 they may be sold or added

to inventories in the form of either finished goods, or be

part of the capital accumulation of that sector (Jensen and

West, p. 24).

In addition to total gross output, the input-output

table lists the total final demand of China in 1981 at

435.2 billion yuan. It equals total value-added (394.0

billion yuan) plus depreciation of fixed assets (41.1

billion yuan). Note that the entr ies in the intermediate

sectors represent only those input requirements produced

and used as inputs.

~ GRIMP COJIPuter Program: An Application .t2~
.un Input-OUtput Table ~ China

For this study, the GRIMP3 computer program (West1

Jensen and West) was applied to the.198l input-output table

of China in order to quantify the impact of China IS
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minerals sector (specifically the metallurgical, coal and

coke-making,. and petroleum industries) on the nation's

economy. The 24 sector input-output table is sUfficiently

disaggregated and detailed to illustrate via data

manipulations the interdependence between mineral-related

industr ies and other sectors of China's economy. 4

Table. 3.1 shows three columns of the larger direct

coefficients table of China which, in complete form,

contains 607 direct input coefficients. The coefficients

matrix was calculated simply by dividing all of the entries

in each sector's column by the gross ,output for that

industry. Each coefficient refers to the amount of input

required from each of the 24 sectors at the left of the

table by the three mineral-related industries listed across

the top to produce a yuan of output. For example, each (or

average) yuan of output of the metallurgical industry

requires, from regional sources:

0.320 yuan in inputs from metallurgical industries,
0.073 yuan in inputs from the power industry,
0.052 yuan in inputs from heavy machine-building
industr ies,
0.193 yuan in inputs from all other industr ies,
or a total of 0.638 yuan from all regional industries.

In addition:

0.66 yuan in deprec iation of fixed assets,
0.070 yuan in personal income, and
0.226 yuan in enterprise income.



~able 3.1
B.cerpta of Direct Input Coefficient Katri., Cbina Input-output ~able, 1981

No. of sector 6. Metallurgical 8. Coal and Coke-Making 9. Petr oleum
Industry Industry Industry

i , Farming 0.000114 --- 0.000996
2. Forestry 0.000494 0.01383 0.000491
3. Animal husbandry --- --- ---
4. Sideline production 0.021259 0.020621 0.007836
5. Fishery --- --- ---
6. Retallurgical industry 0.320375 0.035302 0.023868
7. Powe~ industry 0.073475 0.069962 0.022001
8. Coal and Coke-llllking 0.049089 0.044206 0.000123
9. Petro1eua induatry 0.007532 0.00795 0.190693
10. Heavy chelllical industry 0.007443 0.01738 0.030653
11. Light chemical industry 0.00204 0.004355 0.00218
12. Heavy machine-building

industry 0.051905 0.072557 0.028483
13. Light machine-building

industry 0.002665 0.006174 0.00623
14. Building materials

industry 0.013962 0.015117 0.009631
15. Logging 0.000828 0.030848 0.0011
16. Manufacturing of wood

and wood products 0.000055 0.000076 0.00052
17. Food 0.001301 0.001791 0.000397
18. Textile 0.001541 0.004485 0.003051
19. Clothing and leather 0.002603 0.007663 0.001896
20. Paper, cultural and

educational articles 0.000974 0.001566 0.001186
21. Other manufacturing 0.016967 0.021414 0.00244
22. Construction --- --- --
23. Transport, post and

telecommunications 0.043587 0.015465 0.021738
24. Trade, catering, supply,

marketing of materials 0.0220075 0.012174 0.060439
25. SUbtotal (1-24) 0.638283 0.403597 0.415952

26. Depreciation of
fixed assets 0.066039 0.144696 0.102408

27. Personal income 0.070032 0.299124 0.028145
28. Enerprise income 0.225646 0.152583 0.453495
29. Sub-total (27+2s) 0.295678 0.451706 0.48164

30. Total input (25+26+29) 1 ' 1 1

Rounding errors occur. 01
-..J
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These are the direct or first round purchases of inputs

which do not include subsequent indirect effects on the

regional economy. The direct coefficients corresponding to

the intermediate quadrant--often· referred to as the A

matr ix--represents the interdependence between the sectors

of the local economy. Each aij coefficient in the A matr ix

therefore represents the amount of input required from

sector i per unit (yuan) of output j (Jensen and West, p.

42) •

Using the direct input coefficients table of China, a

calculation can be made of the amount of direct purchases

required from each of the .24 industries along the left hand

side of the table as a result of an increase (or decrease)

in the output of one or more of the industr ies at the top

of the table. If, for example, the output of the coal and

coke-making industry were increased by one million yuan

(assuming constant technical coefficients), the direct

inputs into the coal and coke-making industry (purchases

from other industries) would be increased by the following

amounts:

Inputs~ Industry

Heavy Machine-Building
Power Industry
Coal and Coke-Making
Other Industries

Would ~ Increased ~

72,557 yuan
69,962 yuan
44,206 yuan
21,687 yuan
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Notice that with a one million yuan increase in the output

of the coal and coke-making industry, the total increase in

the value of direct inputs into the same industry amounts

to .208,412 yuan. If direct or technical coefficients

remain relatively stable (or if they can be adjusted based

on new data), a firm within an industry can determine how

much it would have to buy directly from each of its

supplying industries in order to boost production.

Table ~.l shows the direct purchases that will be made

by an industry from all other industries within the

intermediate quadrant for each yuan's worth of current

output. In addition to these direct or first round

purchases, an increase in the final demand for the products

of an .industry will generate both direct and indirect

increases in the output of other industries in the

intermediate quadrant. These direct and subsequent

indirect increases eventually make their way through the

economy) where each succeeding second, third, and

subsequent-round effects become smaller and of less

significance. Table. ~.2 lists the direct and indirect

effects of changes in the output of each sector, that is,

the total effect of a yuan change in the delivery to final

demand of the output of each sector. There are several

methods used for calculating the combined direct and

indirect effects; an iterative procedure is commonly used.

By summing the matrices A2, A3, ••• An, the indirect or



'!'able 3.2

Direct and Indirect Purchases, Open General SOlution or Open Inverse Matrix:
China Input-Output Table, 1981 (Yuan)

Sector Metallurgical Coal and Coke-Making Petroleum Others
Industry Industry Industry

Metallur gical 1.52 0.10 0.07 1.68

Coal and
Coke-making 0.10 1.07 0.02 0.78

Petroleum 0.05 0.04 1.25 1.12

All others 0.76 0.57 0.44 38.63

TOTALa 2.34 1.79 1.79 42.21

elTotals may not add due to independent rounding.

0'1
o
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industrial support effects (also referred to as

production-induced) of a yuan increase in sales to final

demand of each sector were computed. To obtain the matrix

of direct and indirect effects of output increases in this

study, GRIMP summed the (1) initially assumed one yuan

increase in output, (2) the direct coefficient matr ix (A),

and (3) the various Ai matrices. In matrix notation this

sum, which is termed the open general solution or the open

inverse, is written as I+A+A2+A3+••• An, where I is the

identity matrix. The designation of 'open' implies that

the model includes only the intermed.iate sectors as

previously defined, and none of the final demand sectors

have been included in the A matrices (Jensen and west, p ,

51) •

In reading Table .3.2, it is seen that each

(additional) yuan of sales by the metallurgical industry to

final demand would result--subsequent to the many rounds of

economic reaction throughout the economy--in 1.52 yuan

being generated (including the assumed one yuan change) in

the same sector, 0.10 (additional) yuan in the coal and

coke-making industry, 0.05 (additional) yuan in petroleum

production, and 0.76 (additional) yuan from all other

sectors. This sums to a total of 2.34 yuan on the

productive sectors of the economy as a whole.. Each entry

in Table .3.2 is therefore a linkage coefficient indicating

an expected response in the economy to a yuan sales
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stimulusJ the elements of the table are disaggregated

output linkage coefficients showing the relative output

effects which can be expected in all other sectors of the

economy, and the sum of these items represents direct and

indirect linkage coefficients, expressing the expected

impacts on the entire economy.

The open general solution or open inverse lists the

ind irect or industr ial suppor t effects only, that is,

increases attributable to production effects. Such a model

depicts the si tuation where only the productive sectors of

the economy are assumed to be endogenous to the system,

that is, when all final demand sectors are assumed to be

determined by factors outside the regional productive

system (Jensen and West, p. 53). Consumption-induced

effects, which occur when consumption in one sector in turn

influences the level of output of other sectors, are

excluded from the open inverse. To include

consumption-induced effects, the input-output model cart be

fUlly or partially closed with respect to other factors.

In general, input-output analysts prefer to assume that the

household sector, for example, is an endogenous component

of an economy. In this case, the input-output table of

China can be closed with respect to households by bringing

the personal income sector (row 27) into the intermediate

quadrant. Personal income in the input-output table of

China represents r e tuzn to household labor in the form of
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wages and salar ies (income), and relatively little from a

government welfare fund for staf f workers.

The elements of the closed inverse matrix (Table.3 .3)

are, as with the open inverse matrix, disaggregated output

linkage coefficients. As seen, these numbers are larger

than those in Table ..3.2 because they include output levels

required by industries to meet the consumption-induced

output effects which came about by closing the input-output

model with respect to households. Table .3.3 can be

interpreted using the petroleum sector as an example. For

each yuan of petroleum output, direct, indirect (industrial

support), and consumption-induced effects add to 0.08 yuan

output from the metallurgical industry, 0.02 yuan from coal

and coke-making, and so on, or an output effect over all

productive sectors of 2.27 yuan, including the or iginal

yuan.

The household (personal) income row generated by GRIMP

shows the amount of income which accrues to households in

direct, indirect, and consumption-induced effects, per yuan

of sales by each sector. As may be expected, more income

is generated to the household (personal) sector per yuan of

sales of the coal and coke-making industry than the

metallurgical and petroleum industries combined. This also

implies that the labor inputs necessary to produce a uni t

of coal or coke are more costly than those required to

produce a unit of output from the met aI Lur q i.c'a'L or



Table 3.3

Direct, Indirect and Consu.ption-Induced Purchases, Closed General SOlution
or Closed Inverse Matrix: China Input-Output Table, 1981 (Yuan)

Sector Metallur gi cal Coal and Petroleum Others Household
Industry Coke-Ma king Industry Consumption

Industry

Metallur gi cal 1.55 0.14 0.08 2.61 0.12

Coal and
Coke-rna king 0.12 1.10 0.02 1.34 0.06

Petroleum 0.06 0.07 1.26 1.73 0.07

All others
(sub-total)a (3.32) (3.51) (2.27) (77.08) (4.1)

HOUSEHOLD
INCOMEb 0.51 0.89 0.25 18.04 2.13

aSub-totals may not add due to independent rounding.
boesignated as personal income (row 27) in the input-output table.

0\
A
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Altogether, the combined direct,

indirect, and consumption-induced effects (total output

effects) of the coal and coke-making industry (3.51) are

greater than those generated by the metallurgical industry,

and nearly 35 percent greater than that of the petroleum

industry, illustrating the strongly-fel t ef fects of coal

output on the Chinese economy. The household (personal)

consumption in Table .3.3 indicates a consumption

multiplier, that is, the effect on the output of each

sector of an average or additional yuan of consumption in

the region (Jensen and West, p. 55).

output ADd Income Linkage Coefficients

The sub-totals presented in Table .3.3 are known as

total output linkage coef f icients; where total ind icates

that the initial, direct, indirect, and consumption-induced

effects of an increase in output of one sector are

included. The linkage coefficients discussed in the

foregoing paragraphs are sometimes referred to as

-multipliers· in input-output literature. However, because

the linkage coefficients do not represent traditional

Keynesian-type multipliers (spreading of an economic shock

resulting from an injection of income), they are not

referred to as multipliers in this study in order to

distinguish between the two types.
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Keynes developed the concept of an aggregate

multiplier based on previous work by R.S. Kahn. He

suggested that if a certain amount of income were injected

into an economy, spend ing by consumers would rise by some

smaller amount, and the extent of added income spent by

consumers became someone else's ·new" income (Dillard, pp.

85-100). This person would then spend some portion of

his/her additional income, thus continuing the successive

rounds of spend ing. Keynes' concept of an income

multiplier is based on the marginal propensity to

consume--that is, if the difference betw~en two successive

levels of income could be measured, the income multiplier

could be estimated (Miernyk, p. 42). Keynes postulated

that the approximate total addition to national income

which would result from a given injection of ·new· income

would be the income mUltiplier times this income increment

(Dillard, pp , 85-100).

Two sets of linkage coefficients were computed in this

study--output and income. Table.3 .4 lists the output and

income linkage coefficients for the metallurgical industry

(sector six), coal and coke-making industry (sector eight),

and the petroleum industry (sector nine). The output

linkage coefficients indicate how much total production in

the economy will increase for everyone yuan increase in

production of each sector; that is, the production

corresponding to total output requirements assoc iated wi th



!'able 3.4
Output and Inca.e Linkage coefficient.a, China Input--output ~le, 1981

Initial First Industrial Consumption Total Flow-
Effect Round Support Induced Linkage on

Coefficient

A. DIltJmt .
Linkage Coefflclcptab

6. Metallurgical 1.00 0.64 0.70 0.98 3.32 2.32

B. Coal and
Coke-lIlIlking 1.00 0.40 0.39 1.72 3.51 2.51

9. Petroleum 1.00 0.42 0.37 0.4B 2.27 1.27

·B.~

Linkage Coefficicntb

6. Iletallurgial 0.07 0.07 0.10 0.27 0.51 0.44

B. Coal and
Coke-making 0.30 0.06 0.06 0.47 0.B9 0.59

9. Petroleum 0.03 0.04 0.05 0.13 0.25 0.22

C. B.A%IO.B (1lI:OII81 ~ .lAC ~ .lIld ~liAe :l.YI!l: liIlf
(total) (flow-on)

6. Metallurgical 2.02 3.41 7.26 6.26

B. Coal and
Coke-making 1.20 1.40 2.9B 1.98

9. Petr 01eum 2.33 4.17 B.BB 7.BB

aAlso referred to as "multipliers."
bOutput per yuan of output of each sector.
cType IA • (Initial effect + First round effect)/(Initial effect)
dType IS • (Initial effect + First round effect + Industrial suppart)/(Initial effect)
eType IIA • Total effect/Initial effect
fType lIB • Flow-on effect/Initial effect

Notesl (1) Type I and Type II ratios are computed t~determine relationships between initial
income effects (own sector) and flow-on income effects,
(2) Type I and Type II ratios are not necessary fOr output mUltipliers considering
they have a uni~y base.

0\
~
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a ~ percent increase in final demand. These linkage

coefficients show the sectoral impact of a stimulus, and

allow for estimates of the expected reaction on each and

every sector in the Chinese economy to a proposed change in

the final demand of one sector in the economy. Income

linkage coefficients reveal how much income is generated in

an economy given a change in final demand; that is, the

total income in value-added assoc iated with a. 1 percent

increase in final demand. An output linkage coefficient

represents a column total of the Leontief inverse matrix,

whereas an income coefficient is a vector of value-added

premultiplied by the same Leontief inverse matrix.

Because the 24 sector input-output table of China does

not contain employment figures by sector, employment

linkage coefficients were not generated. It is extremely

difficult to accurately estimate the labor forces of the

three mineral-related industries, particularly the coal and

coke-making sector. There are thousands of collectively

and individually-run coal mines in China which employ

millions of workers at various tasks, and it is difficult

to estimate the number of wor kers at an accuracy required

for input-output analysis.

Column six in Table. 3.4 lists the flow-on ef fects of

the output and income linkage coefficients, which represent

the differences between the total coefficients and their

initial effects. In essence, a flow-on effect is a
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measurement of the response to an initial effect or

stimulus, that is, the output or (household) income result

of an assumed one yuan output stimulus to an economy. The

flow-on effects of the output linkage coefficients range

between 1.27 for the petroleum industry to 2.51 for coal

and coke-making, indicating that when an increase in output

from the petroleum industry occurs, the output result of

the stimulus to the Chinese economy is lower than that

which would occur with an output stimulus from the other

two sectors. The flow-on effects include

consumption-induced ef fects which in many cases can be

significant. As seen in Table.3.4, the consumption induced

output effect of the coal and coke-making industry (1.72)

is significantly greater than that of the other two

mineral-related industr ies. The relatively low flow-on

output effects of the petroleum sector is due to the highly

specialized equipment and operating materials that are used

in the industry, some of which must be impor ted. In

contrast, the metallurgical and coal and coke-making

industries exhibit a greater degree of interdependence

within the Chinese economy and require more input from a

greater number of sectors.

In addition to output linkage coefficients, income

coefficients for the three mineral-related industr ies are

also shown in Table ..3. -4. These reveal the income effects

of an output change; that is, that different amounts of
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income are generated by different sectors of the economy

even if we assume that each sector expands its ouput by the

same amount. As indicated previously, the total income

effect of an assumed yuan increase of output of a sector is

prov ided in the last row of the closed inverse matr ix

(Table .3.3) • For example, as indicated in the bottom row

of Table.3.3, each yuan of metallurgical sales to final

demand contributes .0.51 yuan to household (personal)

income. Similarly, sales from the coal and coke-making

industry yield 0.89 yuan to household income, while

petroleum sales yield much less--O .25 yuan. The greater

the extent of interdependence within the Chinese economy,

or conversely, the lesser the dependence on Impor ts, the

greater will be the direct income changes.

Table .3.4 disaggregates the income linkage

coefficients by initial, direct, indirect,

consumption-induced,. and flow-on effects. According to the

table, each yuan of metallurgical industry sales to final

demand results in 0.07 yuan in income within the same

sector, 0.07 yuan in industries affected by direct (first

round) purchases, 0.10 yuan in industries affected by

indirect (industrial support) effects, 0.27 yuan in

industries affected by consumption-induced effects, giving

a total income ef fect of 0.51 yuan per yuan of

metallurgical industry output. Of this, 0.44 yuan occurs
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as a reaul t of flow-on output effects in the many sector s

of the economy.

The lower part of Table 3.4 presents Type I and Type

II income ratios--in order to illustrate the relationship

between initial or own-sector income effects and flow-on

income effects. Note that there is not a direct line of

causation between Type I and Type II ratios1 that is, the

own-sector household income component does not cause the

flow-on component (Jensen and West, p. 61). Both are the

result of the assumed yuan of output change. According to

Table 3.4, each yuan of household Income accruing to

laborers in the coal and coke-making industry, for example,

is associated with 1.98 yuan in household income in those

sectors which have flow-on output effects from the coal and

coke-making industry. This association between sector s

leads some input-output analysts to refer to Type I and

Type II ratios as "mea sur ea of aasocfatI on" (Jensen and

West, p. 62).

Although Table 3.4 lists the flow-on output and income

effects of the three mineral-related industr ies in China,

it does not disaggregate those effects by the 24 sectors

modeled in the input-output table. However, the GRIMP

computer program does assemble and rank in descending order

the flow-on effects resulting from an output stimulus in

any sector. Table 3.5 shows the ranked output and income

flow-ons assuming a stimulus generated within the coal and



orable 3.5
Ranked Output and Incoae Plow-ons. stillll1us in Coal and Coke-lilltiDC) Industry I

Cbina Input-output 'rable. 1981 (Yuan)

Rank Sector a Percent Flow-on Output sector a Percent Flow-on Income
Linkage Coefficient Linkage Coefficient

1 FarM 20.34 0.51 Farm 50.89 0.30
2 Textile 8.70 0.22 AnmHub 11.80 0.07
3 Food 8.60 0.22 TrCaMark 5.00 0.03.. HeaMBui 6.03 0.15 CoalCoke 4.89 0.03
5 MetalInd 5.73 0.14 Forest 3.65 0.02
6 HeaChem 5.41 0.14 sideProd 3.27 0.02
7 TrCaMark 5.26 0.13 HeaMBui 3.00 0.02
8 PowInd 4.99 0.13 TranspP 2.39 0.01
9 AnmHub 4.81 0.12 lIetalInd 1.70 0.01
10 CoalCok 3.86 0.10 Textile 1.56 0.01
11 SideProd 3.68 0.09 Logging 1.41 0.01
12 LigMBui 3.11 0.08 LigMBUi 1.25 0.01
13 Petro 2.61 0.07 BeaChem 1.25 0.01
14 TranspP 2.43 0.06 Food 1.19 0.01
15 LigChem 2.37 0.06 OtherM 1.16 0.01
16 OtherM 2.30 0.06 Fish 1.00 0.01
17 ClothLe 2.03 0.05 BullMat 0.91 0.01
18 Logging 1.98 0.05 POlIInd' 0.77 0.00
19 Forest 1.56 0.04 C10thLe 0.67 0.00
20 PpCu1Ed 1.41 0.04 PpCu1Ed 0.67 0.00
21 BullMat 1.20 0.03 Constr 0.59 0.00
22 Constr 0.67 0.02 LigChem 0.40 0.00
23 Fish 0.56 0.01 Petro 0.31 0.00
24 ManuNood 0.37 0.01 ManuWood 0.27 0.00

TOTAL 100.00 2.51 TOTAL 100.00 0.59

aFor complete sector name see Table 3.1.' ,

-...J
IV
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coke-making industry. This table shows the sectoral

impacts of an assumed one yuan output stimulus in the

industry in terms of percent of reaction and flow-on

linkage coefficients by sector.

In terms of output, Table.3.5 shows that after an

output stimulus in the coal and coke-making industry, 20.34

percent of the flow-on output effects occur in the farming

sector, 8.70 percent in the textile sector, and so on.

With respect to income, a remarkable SO .89 percent of the

flow-on income effects occur in the farming sector. One

reason as to why the farming sector may feel such a strong

impact (backward linkage effect) when an increase in coal

output occurs is because before··1985, all income received

by farmers was designated as farming income which,

according to the State Statistical Bureau (1986), was part

of a broader category of income--total income of rural

economy. By definition, total income of rural economy was

disaggregated into farming, forestry, animal husbandry,

sideline occupation, and fishery income, and also included

disposable income from other productive and non-productive

sideline activ ities--such as coal mining. In general,

total income of rural economy refers to the total income

received by rural economic organizations within a year by

organizing production and serv ice activ ities. Note that

after 1985, all income generated by coal mining--even by
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farmers--is categor ized as earnings in the coal and

coke-making industry.

Farmers earn income from coal mining in one of two

ways: (1) by receiving compensation from other workers

mining on their own farmland, or (2) by mining coal

individually or collectively in a group. In either case,

as of 1979, the State purchasing pr ice of coal almost

doubled, which meant that farmers received more income per

uni t of coal mined. And this income in turn had secondary

effects which generated even more income to the farmers.

More capital was made available to the farmers to reinvest

in farming mater ials. This may explain why 50.89 percent

of the flow-on income effects of an increase in coal output

occurs in the farming sector.

Conclud fug Remarks about LinkRge Coeffic ients.

Each sector wi thin the Chinese economy has the

potential to generate new income and output (and

employment) in the nation given a change in sales to final

demand or domestic sectoral output. If, for example, sales

to final demand (exports) increase, income may be generated

throughout the economy (backward linkage effect). Or ~ if

an increase in domestic sectoral output occurs, this

additional output may serve as inputs to other industr ies

and undergo fur ther processing and ref ining (forward
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linkage effect). Policy makers however cannot simply

select the sector with the largest linkage coefficient as

the candidate to expand an economy. There must be

sufficient demand for the goods from any sector being

targeted for increased output in order to expand the

economy. Since China' s economy in recent years has been

growing at a relatively rapid pace, enough demand for

increased output of a particular sector could probably be

generated from within. However, some sectors--such as the

metallurgical industry--have export potential for raw

and/or semi-finished to finished materials, and therefore

should be subject to further development. If the

metallurgical industry, for example, could export more

semi-finished to finished goods, much of the value-added of

the processed goods could remain within the domestic

economy.

Impacts 2f A Change in~ ~~ Elements Qf Final Demand

In the foregoing discussion the flow-on output or

income ef fects analyzed were in response to a pr oposed

change in output of one par ticular sector of the Chinese

economy. Often these changes occur following a change in

one of the final demand sectors, such as consumption,

capi tal accumulati on, or expor ts. As an example, a change

in the level of exports will stimulate the exports sector
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initially, which is then felt by the producing sectors of

'an economy as they respond to the many production impulses

passed through the economy. Some input-output analysts

(Jensen and West, p. 97) believe that most policy problems

can be reduced to computing the effect of a change in one

or more elements of final demand on the producing sectors

of an economy. Note that in traditional input-output

modeling, a distinction does not have to be made between

the various final demand categories. For instance, a one

yuan increase in expor ts (column 33) will have the same

effect as a one yuan increase in personal consumption

(column 27) •

The inverted Leontief matrix (also known as the

matr ix of direct and indirect requirements per yuan of

final demand when transposed) can be used to estimate the

total impact on an economy of changes in one or more

elements of final demand. The Leontief matrix is

calculated from a ser ies of simultaneous equations wr i tten

in matrix format (Jensen and West, pp. 98-104):

(1) AX +Y = X

where A = { aij } is the matrix of direct
coefficients,
X = the column vector of sector gross
output (column totals), and
y = the column vector of total final
demands.
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Subtracting the term AX from both sides of the equation

yield:

( 2)
(3 )

(4) or

Y=X-AX
Y = ('I A) X

X = (I - A)-ly

where (I - A) -1 is the general solution or
Leontief inverse matrix.

By solving this system of equations, the impact of a change

in one element of final demand can be estimated. For

numerous changes in final demand', equation (4) must be

expanded in terms of the direct, indirect, and

consumption-induced (closed) output effects.

For this study, the aggregated and disaggregated

impacts of a change in one element of final demand, namely

exports, were determined for the three mineral-related

industr ies of China (Tables 3.6, 3.7, and 3.8). In Table

3.6, it was assumed that e xpor ts from the metallurg ical

industry of China declined by 180 million yuan. This in

fact was the actual decrease in expor t value from the

industry between ·198l--the year of the input-output

table--and 1982. This value was used to provide a

realistic assumption of a change in final demand sales to

exports. It is noted however that technological changes

and changes in purchasing patterns among China's producing

sectors be tween 1981 and 1982 are not accounted for in the

output and income impacts shown in Table 3.6 •



Table 3.6
A9gregated and Disaggregated Impacts of a Change8 in One Element of Final Demand:

Metallurgical Industrial Exports

A Aggregated
~ Impactse

Output Impacts
Linkage Amountb,c

Coefficient
(1) (2)

~ncome Impacts
Linkage Amountb,d

Coefficient
(3) (4)

Initial effect
First round
Industrial support
Consumption induced

TOTAL
Flow-on

(Continued)

1.00
0.64
0.70
0.98

a.aa
2.32

-180.00
-115.20
-126.00
-176.40

-597,60
-417.60

0.07
0.07
0.10
0.27

~
0.44

-12.60
-12.60
-18.00
-48.60

=.9.L.im
-79.20

-...J
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~able 3.6 Continued
Aggre<;lated and DiBaggre<;lated :t.pactlt of a Cbange& in One Ele.ent of Pinal Deaandz

Retallurgical Industrial Exports

EAtt ~ Disaggregated
Flow-on
~f

~ Impac~b,C[,inkage
Coefficient (2)

(1)

~ IAlpa~b,dLinkage
Coefficient (4)

(3)

Parmg
Forest
AnmHub
SideProd
Fish
IletalInd
PowInd
CoalColt
Petro
HeaChem
LigChem
HeaKBuil
LigNBui
BuilMAt
Logging
MAnuWood
Food
Tl!xtlle
ClothLe
PpCulEd
Other"
Constr
TronspP
TreaNor

:mIAL

0.30
0.02
0.07
0.08
0.01
0.55
0.15
0.12
0.06
0.09
0.04
0.14
0.05
0.03
0.01
0.01
0.13
0.13
0.03
0.02
0.05
0.01
0.10
0.11

2......3..2.

-54.00
-3.60

-12.60
-14.40
-1.80

-99.00
-27.00
-21.60
-10.80
-16.20
-7.20

-25.20
-9.00
-5.40
-1.80
-1.80

-23.40
-23.40
-5.40
-3.60
-9.00
-1.80

-18.00
-19.80

-417.60

0.18
0.01
0.04
0.02
0.00
0.04
0.01
0.04
0.00
0.00
0.00
0.02
0.00
0.01
0.00
0.00
0.00
0.01
0.00
0.00
0.01
0.00
0.02
0.02

~

-32.40
-1.80
-7.20
-3.60
0.00

-7.20
-1.80
-7.20
0.00
0.00
0.00

-3.60
0.00

-1.80
0.00
0.00
0.00

-1.80
0.00
0.00

-1.80
0.00

-3.60
-3.60

=lL.2.il.

Totals may not odd due to independent rounding.

aAssumption is that metallurgical industr illl eapor ts decreased by 180 million
yuan to the next year.

bAmount in million yuan.
c-180 million yuan multiplied by column (1).
d-180 million yuan multiplied by column (3).
epart A is from Table 3.4.
fPllrt B is from Table 3.5.
gFor complete sector name see Table 3.1.
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Table 3.7
l~ggregated and Disaggregated z.pacts of a Cbangea in One Eleaent of Final Demand:

Coal and Coke-Raking Industrial Exports

(Continued)

ex>
o



'hble 3.7 Continued
Aggr'tgated and Dioaggregated I~cts of a Cbange8 in One Bleaent of Final Demandz

Coal and Coke-Making Industrial Esports

2II..tWt Impacts ~ ImPaCts

co~~n~Y:nt
Amsl.lmtb, c Linkage AalWnt,b,d

Coefficient
(1) (2) (3) (4)

i4Lt ~ Disaggregated
PlOW-On
~f

Parmg 0.51 +68.34 0.30 +40.20
Porest 0.04 +5.36 0.02 +2.68
AnmHub 0.12 +16.08 0.70 +9.38
SideProd 0.09 +12.06 0.02 +2.68
Fish 0.01 +1.34 0.01 +1.34
IIetalInd 0.14 +18.76 0.01 +1.34
POlIInd 0.13 +17.42 0.00 0.00
Co.lCok 0.10 +13.40 0.03 +4.02
Petro 0.07 +9.38 0.00 0.00
HeaChem 0.14 +18.76 0.01 +1.34
LigChem 0.06 +8.04 0.00 0.00
HeaMBuil 0.15 +20.10 0.02 +2.68
LigMBui 0.08 +10.72 0.01 +1.34
BuilMat 0.03 +4.02 0.01 +1.34
Logging 0.05 +6.70 0.01 +1.34
ManuWood 0.01 +1.34 0.00 0.00
Pood 0.22 +29.48 0.01 +1.34
Textile 0.22 +29.48 0.01 +1.34
ClothLe 0.05 +6.70 0.00 0.00
PpCulEd 0.04 +5.36 0.00 0.00
OtherM 0.06 +8.04 0.01 +1.34
Constr 0.02 +2.68 0.00 0.00
TranspP 0.06 +8.04 0.01 +1.34
TrCaMar 0.13 +17.42 0.03 +4.02

:.mr.aL La +3]6.34 ll...» ±1L.ti

Totals may not add due to independent rounding.

aAssumption is that exports of the coal and coke-making industry increased by 134
bmillion yuan to the next year.

Amount in million yuan.
c134 million yuan multiplied by column (I).
d134 million yuan multiplied by column (3).
epart A is from Table"3.4. ex>
fpart B is from Table 3.5. .....
gPor complete sector name see Table 3.1.



Table 3.8
Aggregated and DIsaggregated Impacts of a Cbangea In One Ble.ent of Pinal Demand:

Petroleua Industrial Bxports

Output Impacts Income Impacts
Linkage Amountb,C Linkage Amountb,d

Coefficient Coefficient
(1) (2) (3) (4 )

~~ ~ Aggregated
Impactse

Ini tial Effect 1.00 +824.00 0.03 +24.72
First Round 0.42 +346.08 0.04 +32.96
Industrial Support 0.37 +304.88 0.05 +41.20
Consumption Induced 0.48 +395.52 0.13 +107.12

.1.'Q.TAL a.az +1.870.48 2..a.ll +206.00
Flow-on 1.27 +1,046.48 0.22 +181.28

(Conti nued)

co
tv



Table 3.8 COntinued
Aggregated and Disaggregated Iapactlt of a Cbange& in One B1eaent of Pinal Deaandl

Petroleua Industrial Bzports

Q\lJ;RII.t Impac t B ~ Impactg
~ .ll.IIlQWltb, c Linkage AIIIlnUltb,d

Coefficient Coefficient
(1) (2) (3) (4)

~ B oiBoggregated
Floy-on
.1JIiW;.t.Il f

Forllg 0.16 +131.84 0.09 +74.16
Forest 0.01 +8.24 0.01 +8.24
AnmHub 0.04 +32.96 0.02 +16.48
SideProd 0.04 +32.96 0.01 +8.24
Fish 0.00 0.00 0.00 0.00
MetaUnd 0.08 +65.92 0.01 +8.24
PowInd 0.05 +41.20 0.00 0.00
CoalCok 0.02 +16.48 0.01 +8.24
Petro 0.26 +214.24 0,01 +8.24
HeaChem 0.09 +74.16 0.00 0.00
LigChem 0.02 +16.48 0.00 0.00
HeaMBuH 0.07 +57.68 0.01 +8.24
LigKBui 0.03 +24.72 0.00 0.00
Bun...t 0.02 +16.48 0.00 0.00
Logging 0.01 +8.24 0.00 0.00
ManuWood 0.01 +8.24 0.00 0.00
Food 0.07 +57.68 0.00 0.00
TeztHe 0.07 +57.68 0.00 0.00
ClothLe 0.02 +16.48 0.00 0.00
PpCulEd 0.02 +16.48 0.00 0.00
OtherM 0.02 +16.48 0.00 0.00
Constr 0.00 0.00 0.00 0.00
TranspP 0.05 +41.20 0.01 +8.24
TrCaMar 0.12 +98.88 0.03 +24.72

lmAL Lll +1.046,48 a.aa +181.28

Totals may not add due to independent rounding.

a~ooumption io that exports of the petroleum induotry increaoed by 824 lIillion
yuan to the nezt year.

bAmount in million yuan.
c824 million yuan mUltiplied by column (1).
d824 million yuan multiplied by column (3). 00epart A io from Table 3.4. IN
fpart B io from Table 3.5.
gFor complete oector name see Table 3.1.
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As seen in Table _3.6, the resultant aggregated impact

is the change in sector output and income. For example,

the ini tial decrease of 180 million yuan in final demand

sales results in a decrease of 115.2 million yuan in direct

or first round effects, 126 million yuan in indirect or

industrial support effects, and 176.4 million yuan in

consumption induced effects, giving a total flow-on effect

of negative .417.6 million yuan. This flow-on effect is

distr ibuted throughout the' 24 producing sectors as listed

in the lower part of Table 3.6. Notice that the decline of

exports from the metallurgical industry of 180.0 million

yuan results in a negative flow-on impact on the same

sector of 99 million yuan~ the remaining negative impacts

are felt by other sectors of the economy in lesser amounts.

Table -3.6 also lists the income impacts which occur

when one element of final demand changes, that is, a .180

million yuan decrease in export value from the

metallurgical industry. The initial decline of income of

12.6 million yuan leads to further direct, indirect, and

consumption induced effects--which combined, represent a

decline of income of 91.8 million yuan within the Chinese

economy.

The impacts of pr ospective increases in expor ts from

the coal and coke-making and petroleum industries are

summar ized in Tables 3.7 and 3.8. As wi th the

metallurgical industry, the assumed increaSes in final
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demand sales to expor ts for the coal and coke-making and

petroleum industries represent the actual increases in

expor t value between ~ 981 and 1982. Table 3.7 shows the

aggregated and disaggregated impacts of an increase in

export value of coal of 134 million yuan, while Table .3.8

illustrates the impacts of an 834 million yuan increase in

petroleum expor ts.

In reality, impact situations are more complex than a

simple change in one element of final demand. Quite often

multiple changes in final demand occur leading to a complex

interaction of output and income r esponses throughout an

economy. These adjustments may represent a general move in

one direction for all final demand ca tegor ies, such as an

overall increase in consumption (personal and public) as a

result of a major tax reduction.

The impacts on the Chinese economy of changes in final

demand of two sectors--the coal and coke-making and

petroleum industries--are presented in detail in Table 3.9.

This example is provided to demonstrate how multiple

changes in final demand can, at times, offset one another

or, at other times, complement each other in terms of the

nature of the responses in the economy. As an example, as

with Table 3 .7 assume that additional coal and coke-making

industry exports amounting to .134 million yuan are to take

effect in a following year (1982 in this case). Also

assume that at the same time there will be a decrease in



~able 3.9
Aggregated and Disaggregated Iapacts of a Changea in Two Elements of Pinal oeaands

Coal and Coke-Raking and Petroleua Industrial Exports

Qutput Imcoctsb Income Impactsb
Coal Ind. Petr o, Ind. Net Change Coal Ind. Petroleum Ind. Net Change

(l)C (2)d (3) e (4)C (5) d (6) f

.fAil !
!ggug~

j~1i

Initial effect +134.00 -134.00 0.00 +40.20 -4.02 +36.18
First round +53.60 -56.28 -2.68 +8.04 -5.36 +2.68
Industrial

support +33.50 -49.58 -16.08 +8.04 -6.70 +1.34
Consumption

induced +230.48 -64.32 +166.16 +62.98 -17.42 +45.56

~ +470.34 -304.18 +166.16 +119.26 -33.50 +85.76
Flow-on +336.34 -170.18 +166.16 +79.06 -29.48 +49.58

(Continued)

CD
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'!'able 3.9 Continued
Agg~egllted lind Di8llg~egated Iapacta of II Cbllngell in '!'Iro Ill_ent. of riMl DeaIIndr

Coal lind Coke-Raking and Petroleua IDduat~illl Ilzport8

QW;.mlt ImpilctBb
Coal Ind. Petro. Ind. Net Change

(l)C (2)d (3)e

.fAd; .8
Disoggregoted
flov-on
~

Formg +68.34 -21.44 +46.90
Forest +5.36 -1.34 H.02
ArunHub +16.08 -5.36 +10.72
SidePro +12.06 -5.36 +6.70
Fish +1.34 0.00 +1.34
JletalInd +18.76 -10.72 +8.04
Powlnd +17.42 -6.70 +10.72
CoalCok +13.40 -2.68 +10.72
Pet~o +9.38 -34.84 -25.46
BeoChem +18.76 -12.06 +6.70
LigChem +8.04 -2.68 +5.36
HeoMBuil +20.10 -9.38 +10.72
LigKBuil +10.72 -4.02 +6.70
BullKot +4.02 -2.68 +1.38
Logging +6.70 -1.34 +5.36
KonuWood +1.34 -1.34 0.00
Food +29.48 -9.38 +20.10
Textile +29.48 -9.38 +20.10
ClothLe +6.70 -2.68 +4.02
PpCulEd +5.36 -2.68 +2.68
OtherK +8.04 -2.68 +5.36
Constr +2.68 0.00 +2.68
TronoP +8.04 -6.70 +1.34
TrCoKor +17.42 -16.08 +1.34

lmAL +336.34 -170.18 ill6.l6

Totols lIIoy not odd due tCI independent rounding.

~ Impilctsb
Coal Ind. Petro. Ind. Net Chonge

(4)C (5)d (6) f

+40.20 -12.06 +28.14
+2.68 -1.34 +1.34
+9.38 -2.68 +6.70
+2.68 -1.34 +1.34
+1.34 0.00 0.00
+1.34 -1.34 0.00
0.00 0.00 0.00

+4.02 -1.34 +2.68
0.00 -1.34 -1.34

+1.34 0.00 +1.34
0.00 0.00 0.00

+2.68 -1.34 +1.34
+1.34 0.00 +1.34
+1.34 0.00 +1.34
+1.34 0.00 +1.34
0.00 0.00 0.00

+1.34 0.00 +1.34
+1.34 0.00 +1.34
0.00 0.00 0.00
0.00 0.00 0.00

+1.34 0.00 +1.34
0.00 0.00 0.00

+1".34 -1.34 0.00
+4.02 -4.02 0.00

±1L1l..6. ::2L.H :tJLll

0Asoumption io thot from one yeor to the next exports of the COllI and coke-making industry increllsed
by 134 million yuan while concurrently petroleum exports decreoaed by the some amount.

bAmount in million yuan.
c+134.00 million yuan multiplied by cool industry linkage coefficient from Table 3.4.
d-134.00 million yuan mul.tiplied by petroleum industry linkoge coefficient from Table 3.4.
eColumn (1) pluo column (2).
fColumn (4) pluo column (5).
gFor complete oector nome see TobIe 3.1.

co
--.J
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the expor ts of petroleum industr ial output by 134 million

. yuan. Note that in actuality it is unlikely that the

increases and decreases of two elements of final demand

will be equally offsetting1 it is assumed here for

convenience.. None theless, the example is real istic

considering that the export value of coal and coke in China

has risen throughout the 1980s and, with the recent decline

in the pr ice of oil, revenues from petroleum expor ts in

China have dropped sharply.

In a simple econom Ic model, because the net change of

export value in this example is zero, it might be concluded

that the net ef fects felt throughout the economy would

likewise be zero. However, because the coal and

coke-making industry impacts (in terms of output and

income) the other sectors of the Chinese economy

differently than the petroleum industry, the net economic

changes are not zero. According to Table .3.9, the flow-on

output effects by the coal and coke-making industry is more

than 336 million yuan. This greatly exceeds the decline in

flow-on output (170.2 million yuan) brought about by the

petroleum industry. The total net increase in the Chinese

economy is 166.2 million yuan. Such an increase occurs

because as stated prev iously, the coal and coke-making

industry--although labor intensive--is more interrelated

with other producing sectors of the Chinese economy than
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the petroleum industry. This was shown by compar ing the

input coefficients of the two industries (Table 3.1) •

Like the flow-on output impacts of the two element

change in final demand, the flow-on income effects are

positive. As seen in Table 3.9, there is an initial

increase in income of 36.2 million yuan, which eventually

translates into a total income increase of 85.8 million

yuan generated throughout the economy. This increase in

income represents a redistr ibution of income from the

petroleum industry to the coal and coke-making industry as

a result of the changes in export patterns. Additionally,

the redistr ibution of income is compounded by the higher

relative (personal) income rates of coal miners versus

workers in the petroleum industry. According to Table 3.1,

the input coefficient to personal income (row 27) for the

coal and coke-making industry is .. O.299, compared with 0.028

for the petroleum industry.

Consider ing the net econom ic change of an increase in

coal exports and a decrease in petroleum is overwhelmingly

positive in terms of flow-on output and income effects, the

current policy of the Chinese government to encourage

exports of crude oil and refined petroleum products is

perhaps misguided. The input-output results just discussed

suggest that it may be more beneficial to the overall

national economy to encourage additional coal production

and, in turn, expor ts abroad. Bef ore consider ing this
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however, the level of demand for increased coal production

and exports must be assessed, with strong consideration of

the quality of coal available in China. In addition, there

are good reasons to continue exporting petroleum products,

including the relatively rapid generation of foreign

exchange, and the tremendous value-added received by

ref ining crude oil and selling pr oducts. Nonetheless, the

question of which exports can be more beneficial to China's

overall economy warrants further study.

A SnAPshot in~

A commonly cited flaw of input-output analysis is that

it presents a mere 'snapshot' view of an economy in time.

Given changes in technology, input prices, and so on, an

input-output table of one year should be adjusted based on

new information to predict, for example, input requirements

into the future. Technological changes need to be

accounted for, as well as changes in purchasing patterns of

industries. Additionally, prices of inputs may change

relative to one another resulting in changes in production

processes. Nonetheless, despite this cr i tic ism , used in

conjunction with modern computer technology, interindustry

analysis can be a very powerful and analytical tool. But

it must be used carefully with a full understanding of its

weaknesses and problems.
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The input-output modeling discussed in this chapter

was done so to illustrate the economic impact of the three

mineral-related induatr iea in China on the nation's

economy. These three industries combined traditionally

represent a significant portion of China's annual GVIO.

Based on the input-output analysis, the coal and

coke-making industry ev idently is more interrelated with

the other 23 sectors of China's economy than either the

metallurgical or petroleum industr ies. According to the

direct coefficients matr ix presented in Table.3.l,

purchases of inputs by the coal and coke-making industry

are greater than those of the metallurgical and petroleum

industries for 11 of the 24 sectors in the China

input-output table. In contrast, both the metallurgical

and petroleum industries purchase more inputs than the

other two mineral-related industries in only five sectors,

respectively.

In terms of income generation, the coal and

coke-making industry boasts higher relative income rates

than the metallurgical and petroleum industr ies as

indicated by the coeff icients in row 27 of Table: 3.1. Each

yuan of output of the coal and coke-making industry

requires 0.30 yuan in salar ies and wages, as compared to

0.07 and 0.03 -yuan for the metallurgical and petroleum

industries, respectively.
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Even though the coal and coke-making industry appears

to be more interrelated with other sectors of the Chinese

economy than ei ther the metallurgical and petroleum

industries, it's overall impact on the nation's economy is

not as great as that of many agricultural sectors,

particularly farming. In terms of direct impact, the coal

and coke-making industry contr ibuted 0.49 percent of the

total output in 1981 as defined in the input-output table,

whereas the farming sector contributed much more~-32.7

percent. With respect to ~ousehold income, the coal

industry contributed 2.27 percent of the .total compared to

more than 45 percent by the farming sector. A more

comprehensive study of the direct contr ibution of a sector

would include an evaluation of the sector's entries in the

transactions table, as well as an examination of the A

matr ix for a better understanding of purchasing patterns.

It should also be noted that any comprehensive analysis of

the economic impact of a sector or sector s on the Chinese

economy would include not only the economic significance of

pr imary linkages in the economy, but also the indirect

effects attributable to the industry or sector in question

(Jensen and West, p , 84).

Because the input-output results presented in

chapter provide only a 'snapshot' perspective of

relationship between mining and the Chinese economy,
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Chapter IV will provide an in-depth histor ieal analysis of

'the role of minerals in the economic development of China~
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Rote. tQ ChAPter XXI

1. Advantages of evaluating a centrally planned economy
using input-output analysis include (1) the technique
can be used to assure the internal consistency of an
economic plan, (2) it can speed up the construction of
such a plan, (3) after a balanced plan is calculated,
the actual mater ial flows from one sector to another
could be easily and rapidly calculated through the
mUltiplication of direct input coefficients and the
levels of output of the corresponding products, (4)
the spreading of technical progress could be aided by
the use of planned direct input coefficients in the
place of statistically derived ones, and (5) the
feasibility of the planned set of input norms could be
verified by checking whether the new {I-A] matrix is
nonsingular (Levine).

Along with these advantages,. the input-output
would entail some disadvantages including (1)
of contact between planners and
administrators during the balancing stage
construction (Lev ine).

approach
the loss
economic
of plan

2. The method of valuation of output affects not only the
recorded value of total gross output, but also the
valuation of transactions in the cells of the
transactions table. Two methods of valuation are
generally recognized, namely the pr ice paid by the
purchaser, that is, purchasers'. prices or purchasers'.
values, and that received by the producer, that is,
producers' prices or producers'_ values (Jensen and
West, pp. 23-25). The- 1981 input-output table of
China analyzed in this study is in pr oducers' values.
The difference between the two types of values is
represented by the 'mark up' or 'marketing costs'
which include trade margins (both wholesale and
retaii), transportation (post-production) and storage,
and commodity taxes (net of commodity subsidies). A
table in producers' values shows marketing costs
assigned in the tables as a direct cost to the sector
consuming the commodity; if the table were prepared in
purchasers' prices, these costs would be assigned in
the sec tor pr od uc ing the commodi ty (Jensenand West ,
p , 25).
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3. GRIMP (short for GRit IMpact Program) is a general
utility input-output computer spftware package
designed to update and implement existing input-output
models. According to its authors, GRIMP was designed
to promote regional input-output analysis from the
level of simply a research technique to that of an
operational planning methodology.

GRIT is an acronym for "Generation of Regional
Input-Output Tables.,." a procedure developed by R.C.
Jensen and his research team at the Universi ty of
Queensland for constructing hybr id or partial survey
regional input-output tables. See J~nsen, R.C. ,
Mandeville, T.D., and Karunaratne, N.D. Regional
Economic Planning. London: CroomHelm, 1979.

4. Although the, 24-sector China input-output table is
capable of illustrating the interrelationships between
the various sectors of the Chinese economy, the table
would have to be adj usted for pr ice differences to
identify "real" structural differences between China
and other countries. That is, realizing that the
prices of many commodities in China are substantially
different than those in most other low-income
countr ies, the input-output table would have to. be
corrected for these price differences if cross-country
compar isons were to be made. Such pr ice adjustments
were made in the recently completed input-output
analysis of China by the World Bank (1985a).

5. For a discussion of
see Dillard, D. ~
Englewood Cliffs,
85-100.

the aggregate multiplier concept,
Economics Qf~ Maynard Keynes.
N.J.: Prentice-Hall, Inc., pp.
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CBAP'!'BR IV

A HISTORICAL PERSPBC'I'IVB OR IIIRING AND BCOROIIC CHARGE

Inyestment in MinerAl-Belated Industries

One means of assessing China's commitment to the

development of its minerals sector is by evaluating

government investment in capital construction of heavy

industry through time. As pointed out in Chapter I, the

metallurgical, coal, and petroleum industries in China

represent a major contribution in value to heavy industry.

During the'·33 year period between 1.953 and 1985, nearly 42

percent of China's investment in heavy industry went to the

metallurgical, coal, and petroleum industr ies. This

represents a strong commitment on the part of the Chinese

government to develop a major minerals industrial base.

Figure 4.1 shows the indices of government investment

(1980 = 100) in heavy industry by category between 1957

(the final year of China's First Five-Year Plan) and 1985

(the final year of the Sixth Five-Year Plan). The Period

of Recovery is also depicted in the figure. The indices

are of the cumulative government funds invested in capital

construction in the var ious industr ies our ing each

five-year plan per Lod , The values were indexed to prov ide
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a simple means of compar ison of investment levels between

the three mineral-related industries.

According to the State Statistical Bureau (Statistical

Yearbook of China 1984, pp. 304-315), the following

cumulative amounts were invested in the metallurgical, coal

and coke-making, and petroleum industries during the

1953-1985 per i'od: (l) metallurgical industry--252. 95

billion 1980 yuan (168.8 billion 1980 U.S. dollars); (2)

coal industry--15l.9 billion 1980 yuan (101.3 billion 1980

U.S. dollars); and (3) petroleum' industry--89.l billion

1980 yuan (59.4. billion ·1980 U.S. dollars). During the

same period, the total cumulative investment in heavy

industry was 1,199.3 billion 1.980 yuan (800.4 billion 1980

U. s. dollars). As seen in Figure 4.1, throughout much of

the 1953-1985 period, investment in the metallurgical

industry outweighed that in the coal and petroleum

industries, particularly during the 1950s and early 1960s,

and again dur ing the 197 Os. Al together nearly 22 percent

of the investment in heavy industry during the six

five-year plans was assigned to the metallurgical industry.

This compares to 12 .7 and 7.4 percent for the coal and

petroleum industries, respectively.

Until April 1983, the metallurgical sector was made up

of both steel and nonferrous metal industr ies. However,

traditionally the investment into the metallurgical

industry went largely to the steel segrnent--for instance in
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1980 nearly 70 percent of investment in the metallurgical

industry went to steel (Nakaj ima, p , 17). Because of the

early emphasis on industrialization and the building of

capi tal-intensive industr ies, the index of investment in

the metallurgical industry was larger than the index for

the other two mineral-related industries and the total

index for heavy industry dur ing the first four five-year

plans of China. The only exception to this was dur ing the

Per iod of Recovery, when the index of investment for the

coal industry reached 102.5 points while the index fOr the

metallurgical industry reached just under' 101 points. As

seen in Figure 4.1, the index of investment in the

metallurgical industry approached 450 points for the

1958-1962 period, which is when the Great Leap Forward

called for accelerated industrialization and, in turn,

rapid growth of China' s iron and steel industry. However,

after the Soviet withdrawal of technical assistance in 196 0

(which seriously impacted Chinats iron and steel industry),

investment deClined considerably.

During the Sixth Five-Year Plan investment in the

coal industry attained new high levels. The index of

investment for the period reached 129.2, which compares to

98.1, 96 .2, and .105.6 for the metallurgical, petroleum, and

heavy industry , respectively. This reflects the increased

emphasis on investment in the coal industry in the early

1980s, such as for renovation and technological
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transformation of existing coal mines. At around the same

time (specifically 1980 and early 1981), the relatively low

level of investment in the metallurgical industry

apparently reflected sluggish investment in the

construction of new facilities (Nakaj ima, p. 17). Such

sluggishness, however, was partially the result of a rising

bUdget deficit in China which caused many ambitious plans

for construction to be delayed. Construction soon picked

up, however, when building of the largest and most costly

project ever undertaken in China--the Baoshan Iron and

Steel complex--resumed in August 1981.

By the year' 2000, the Chinese government envisages

doubling steel and mineral fuels output from the 1980

levels reached; hence, large amounts of investment will be

necessary to construct new production facilities, and

revamp old ones. In the nonferrous metals sector too,

China intends to construct major smelting and refining

facilities for copper, aluminum, and other metals, all of

which will require massive amounts of new investment.

Historical Minerals Production in China!
Metbodology of Valuation

Growth in China's minerals output since 1952 is shown

in Table 4.1. The output figures are for the final years

of major planning periods in China's history, including the



'DIble 4.1

~owth in t:be ~als Qrt:pJt of t:be People's Repj)llc of awe, 1952-1985

Belect.ed lllilleral prOlhction 1952 1957 1962 1965 1970 1975 19l1O 1985
(tblusand Etdc bJns)

Mtil'Al.S

Alllllirun Negl. 20.0 100.0 100.0 130.0 160.0 360.0 400.0
Antimoru 8.0 14.0 15.0 15.0 12.0 12.0 10.0 15.0
cower, ref ined 6.7 13.2 17.1 17.1 85.6 85.6 98.5 154.3
Gold (thousand troy amces) 91.1 N7l 60 60 50 50 225 1,900
Lead, refined 1.6 31.5 72.8 00.9 00.9 00.9 129.4 1:ai .4
Manganese Metal 38.4 209.6 240.0 300.0 300.0 300.0 400.0 400.0
Rolled Steel 1,066 3,668 7,317 9,512 10,732 . 15,854 18,293 16,098
Iron Ore 4,369 15,037 30,000 39,000 44,000 65,000 75,000 66,000
Tin, refined 5.1 13.7 16.7 14.9 11.9 13.1 8.6 8.4
'l\In!J!ten (con::entrates) 20.0 15.0 20.0 15.0 6.0 7.7 12.9 12.2
Zinc, refined 8.2 32.8 82.3 82.3 82.3 82.3 131.7 160.0

wtf1ETALS

Cenent. (l¥draulic) 2,860 6,860 6,000 16,340 25,750 46,260 79,860 142,500
S1l.ftr (elenenta1 am pyrites) N7l NA 250 250 1,150 1,150 2,200 2,850

MINERAL FIJETe

Call (all typls) 66,000 131,000 220,000 232,000 354,000 482,000 620,000 870,000
Cr ucE Pet:r olel11l 440 1,460 5,750 11,310 30,650 n,060 105,950 124,900
Natural GaB (man) 8 70 1,210 1,100 2,870 8,850 14,270 12,861
Refined Pet:rolel11l ProdJctsa 116 1,240 4,200 8,3AO 21,760 41,760 75,300 83,690

NA = Not available. Negl. = Negligible. man = million C\bic meters. Figures are ramded.

aFigures fer 1952, 1957, 1962, 1965, 1970, am 1975 are fer 1949, 1955, 1960, 1964, 1968, am 1973, resp!ctively.

Note: ProdJction lI!IOUIlts of aiuminllll, ooR.=er (refined), lead (refined), rolled steel, tin (refined), tungsten
(con::entratee), am zinc (refined) reptesent~ the qllmtity Il"ocessed ()[ refined fr(JII lbnestiCBlly
available mineral eres and con::entrates.

SQlroes: state StatistiCB1 Bureau. statistical Yearbook of China 1984-1986. (in Chinese am EBJIish), Hon:J Korg:
Ecooonic Infermation and h1ercy, 1984-19861 and u.s, Blreau of Mines. Mineral, Yearbook, 1949-1985 editions, ......
washington, D.C. 0

......
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seven five-year plans, Period of Rehabilitation, and Period

of Readj ustment and Recovery. Between 1952-1985, a

dramatic rise in minerals output is evident for nearly all

minerals produced in China. During the First Five-Year

Plan the government emphasized construction of new mine

plants, and the planning for several more in the future.

As seen in the table, minerals output increased

dra'natically between 1952 and 1957, an indication early in

China' s history that economic planning may have a

significant bearing on minerals production in the nation.

Mineral s output conti nued to climb dur ing the late

1959s and early 196as, but then the devastating econanic

impacts brought on by the Cultural Rev01ution slowed

industrial and minerals output. It was not until the

Four th Five-Year Plan that China' s mineral s industry began

to recuperate and output rose. Indeed, since the early

1979s, the Chinese mineral econany has steadily advanced as

evidenced by rapid growth in output.

One way to characterize the minerals production

history of a nation is to examine the val ue of output

through-time. In this context, estimated output values for

42 commoditiesl covering the period 1949 to 1985 were

computed for this study. Values were estimated for all

maj or metal e, nonmetal s, and mineral fuel s and reI ated

materials produced in China during the 36 year period.

Reasons for compiling the data were to (1) outline in
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detail the production history of the nation; (2) evaluate

the production history in terms of three mineral groups;

and (3) determine the contribution in value of minerals

production to China IS GVIO between·1.949 and 1985.

In order to der ive the values of minerals output in

China since 1949, a particular methodology was adopted and

followed. Firstly, attempts were made to compile and use

production statistics provided by pr imary Chinese sources.

Unfortunately, however, for most mineral commodities there

is no single Chinese source which details production

history since.1949. The Statistical Yearbooks of China do,

however, list histor ical pr oduction amounts for coal, crude

oil, natural gas, cement, sodium carbonate, caustic soda,

and soda ash. These production data were therefore used.

For the majority of mineral commodities, production

am ounts were acquired from U. S. Bureau of Mines sources,

namely the Minerals Yearbooks ser ies, published for the

years 1949 through' 1985. It was considered crucial to use

one principal source of production data throughout the

study. The Minerals Yearbooks ser ies pr ov ides a

comprehensive statistical accounting of production, trade,

pr ices, and government policies of mineral industr ies in

most countries of the world, including China •. In terms of

production figures, the U. S. Bureau of Mines disaggregates

them into three mineral groups--metals, nonmetals, and

mineral fuels and related mater ials.
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Other publication series contain international mining

statistics, such as Metallgesellschaft's World Metal

Statistics, however, u.s. Bureau of Mines' data were

employed and compiled for the following reasons:

o they represent a consistent and comprehensive series
of data from 1949 to· 1985,

o they are, in general, der ived from pr imary Chinese
sources of information,

o they describe all minerals, not just specific
mineral groups, and

o such statistics have been compiled in the same
manner for most nations of the world, thereby
enabling comparisons.

Two limitations of u.s. Bureau of Mines data for China

are (1) they are, by necessity, estimates,. and (2) no

estimates were provided for several 2 mineral commodi ties

because of confidentiality on the part of the Chinese

government in releasing production information.

Nonetheless, despite these limitations, the u.s. Bureau of

Mines' data were sufficient and appropriate for the

purposes of this study.

Mineral production may be measured at any of several

stages of extraction and processing. The stage of

measurement generally used by the U. S. Bureau of Mines is

what is termed "mine output, metal content". This refers

to minerals or ores in the form in which they are first
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extracted from the ground, and customarily includes the

product of auxiliary processing at or near the mines.

Hence mine output, metal content usually refers to the

recoverable content of ore.

Because this study attempts to best evaluate the total

contr ibution in value of minerals production to China I s

economy, where possible, production amounts for smelted

and/or refined products were compiled and valued. That is,

to adequately depict the role of the entire minerals

industry to China' s economy, the considerably enhanced

value that resul ts from ore dressing, smelting, ref ining,

and other downstream processing of mineral raw mater ials

was computed. Value-added by processing of crude mineral

ores was determined for several metals including aluminum,

cadmium, copper, lead, magnesium, manganese, nickel, rolled

steel, tin, tungsten, zinc. Refined petroleum products

were valued as well.

For many metals, imports into China of ores and

concentrates apparently occurred between 1949 and 1985,

considering the estimated refined metal output was actually

greater than the estimated mine and/or smelted output.

This is true for copper, lead, molybdenum, nickel, tin,

tungsten, and zinc. For these metals, only the ore mined

within China, and eventually processed in the nation, was

valued--not the imported portion. This was an attempt to

determine the contribution in value to the nationts GVIO of
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only that material mined in China. Historical values of

mineral imports into China and mineral exports from China

are not included in this study.

To determine the percentage of refined copper, lead,

molybdenum, nickel, tin, tungsten, and zinc der ived from

mineral ores mined in China, metal recovery rates in ore

dressing, smelting, and refining were used (Table .4.2).

That is, to convert, for example, copper ore into the

finished product, a series of complex milling,. smelting,

refining~ and fabricating processes are needed, and a

certain percent of copper is consumed dur ing each process.

By knowing the Chinese recovery rates in ore dress ing,

smelting, and ref ining, the amount of ref ined metal that

can be produced from Chinese mined output can be

determined. Any refined metal above this percent is

assumed to have been processed from imported ores and

concentrates.

Chinese metal recovery rates from 1980 to 1985 are

listed in Table 4 .2. These were obtained directly from

China's State Statistical Bureau. Because ore dressing,

smelting, and refining technology in China did not change

dramatically between 1949 and 1980, the 1980 metal recovery

rates were used to determ ine the quanti ties of ref ined

products produced from Chinese mineral ores between ·1949

and 1980. After 1980 I the metai recovery rates of the

respective years were used. Note that recovery rates for



Table 4.2

C.hf~ IIeta1 Recovecy Rates In eke !kessing, 9Del.ting

Percentage
Metal 1980 1981 1982 1983 1984 1985

Metal Recovery in Ore Dressing

~r 88.3 88.0 86.3 87.1 87.4 85.8
Lead 85.3 86.2 86.4 86.0 84.7 83.1
Zinc 88.2 89.1 88.4 88.5 87.7 88.1
Nickel 69.8 73.3 74.4 82.2 82.3 82.2
Tin 61.0 58.1 56.8 58.6 57.0 58.3
Tungsten 85.8 85.1 83.9 83.7 81.4 81.6
Mo1ybderun 84.8 84.1 84.3 83.8 80.2 77.7

Metal Recovery Rate in SDelting

COJ.:.per 97.05 96.9 97.1 97.2 97.2 97.27
Lead 94.83 95.0 95.1 95.1 94.4 95.1
Zinc 93.30 93.56 94.52 95.3 93.72 95.62
Nickel 80.69 81.23 82.0 82.0 82.5 83.11
Tin 96.35 97.06 96.00 96.7 96.93 95.91

SOOI'ces: state Statistical Bureau. statistical Yearbook of China, 1981-1986 editions, Beijing.

I-'
o
-..J
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refining metals are not listed in Table 4.2. These were

not available from published sources, but estimated as

follows: copper (99.92 to .99.96 percent-electrolytic),

lead (99.95-99.99 percent), tin (-99.99 percent), and zinc

(99.99 percent). In general, essentially 100 percent of

smelted material is retained during refining.

To clarify the foregoing discussion, an example is

presented here. In 1985, an estimated 185,000 tonnes of

copper (mined output, metal content) was produced in China,

along with 400,000 tonnes of refined metal. Because a

significant amount of copper metal is consumed in ore

dressing, smelting, and refining, the refined metal output

should be less than 185,000 tonnes. Any excess can be

attributed to imports of some form of copper (and perhaps

some recycled copper). Hence, to determ ine how much of the

400,000 tonnes of ref ined copper metal was produced from

Chinese mined output, the copper metal recovery rates

listed in Table -4.2 were used. By mUltiplying .• 858 (metal

recovery rate in ore dressing) by .973 (metal recovery rate

in smelting) by .9994 (metal recovery rate in refining) by

185,000 tonnes, it was determined that appr oximately 83

percent of the 185,000 tonnes of copper metal, or

approximately 154,304 tonnes, is yielded as refined

mater ial. This was the amount then valued as ref ined

copper metal produced from only Chinese mined output.
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In addition to the metals copper, lead, molybdenum,

nickel, tin, tungsten, and zinc, special measures were

taken to estimate smelted or refined material produced from

Chinese mineral ores of aluminum (from bauxite), rolled

steel (from iron ore), manganese metal (from manganese

ore), and magnesium metal (from magnesite). In respect to

aluminum, broadly speaking, four to six tonnes of bauxite

are required to make two tonnes of alumina, which, in turn,

can be converted into one tonne of aluminum. In terms of

manganese, since the u.s. Bureau of Mines published China's

manganese ore production amounts, these figures were

converted to metal content, assuming an average content of

30 percent Mn (U. S. Bureau of Mines, Minerals Yearbook

~, Vol. III, p. 12) in Chinese ores. A similar

procedure was used to convert magnesite to magnesium metal.

As already mentioned, refined petroleum products were

valued for this study, in order to account for the

considerable enhanced value gained from the processing of

crude oil. By utilizing a recent study by the World Bank

(1983, p , 197), it was possible to estimate the value of

refined petroleum products in China based on the value of

Chinese crude oil. According to the study results, during

the-1980s one yuan worth of crude oil in China was refined

into about 2.6 yuan of refined petroleum products. Using

this ratio, the value of refined petroleum products was

estimated in order to account for value-added. However,
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although not discussed in the World Bank study, the' 1:2.6

ratio of prices most likely changed through time in China.

That is, before about _1965, refined petroleum products

consisted of more fuel oil relative to gasoline than today.

Because fuel oil is of lesser value than gasoline, the

ratio of pr ices of crude oil to ref ined petroleum products

before 1965 was perhaps closer to 1:2. As a result of this

changing composition of refined petroleum products through

time, the ratios used to value refined petroleum products

based on crude oil values were" 1: 2 yuan (pre-l96 5) and

1:2.6 yuan (post-1965).

In order to value refined petroleum products produced

from only domestically available crude oil, expor ted crude

oil was subtracted from domestically produced crude. This

allowed for a more accurate evaluation of Chinese produced,

refined petroleum products. The prices used to value

Chinese crude oil were ·.100 yuan/tonne bef ore "1983, and a

weighted pr ice af ter ·1983 which accounted for higher pr ices

being allowed by the Chinese government for above quota

production. These represent actual domestic Chinese

prices.

Like crude oil, pr ices used to value histor ical coal

production amounts were also actual Chinese pr ices obtained

from the State Statistical Bureau. As defined in China's

Statistical Yearbook, these represent mixed average retail

prices which are obtained by dividing the value of retail
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sales of all brands of commodities belonging to one

category by their sales.

An impor tant concern in valuing the minerals

production of any nation is using pr ices that best reflect

the actual values contributed to that nation's economy. In

most countr ies, mineral pr oduction amounts could be valued

using the prices for which the mined output or sme l t~d and

refined metals were sold. However, domestic mineral prices

in China are veiled in secrecy and, in the past, have

var ied significantly from international market rates. In

general, internal mineral pr ices in China have been lower

than international market rates, and the domestic minerals

sector has been subsidized by the government.

Since almost all domestic mineral prices in China are

generally not published, international mineral prices were

used, of necessi ty, to value the production amounts of most

minerals evaluated in this study. As with the pr oduction

statistics, the most important concerns regarding the

pr ices used to value pr oduction data were that the pr ices

be accurate, comprehensive, and compiled in a consistent

manner. For this reason, the maj or i ty of metals pr ices

used were from Roskill's Metals Databook (Roskill

Information Services), a comprehensive information source

on metal prices of major world producers. Nonmetal prices

were primarily obtained from the Commodity Trade and Price
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~ends. series, published by the World Bank (1986), and u.s.

'Bureau of Mines' Minerals Yearbooks.

As pr ices used to value Chinese mineral production

figures were of leading internati onal pr oducers, the

estimated values of minerals output in China since 1949 are

necessar ily high. However, coal, refined petroleum

pr oducts (includ ing crude oil), gold, and sal t were valued

with actual domestic Chinese prices. Therefore, since coal

and refined petroleum products provide the majority of the

total value of all minerals produced in China since 1949,

the overestimation of production values for mineral groups

is limited.

The mineral values discussed and presented in this

report are adjusted for inflation (constant), where ·1980

serves as the base year. Values were conver ted to 1980

terms for two important reasons:

o where adjusted for inflation, most value series
provided by the Chinese government or, more
specifically, the State Statistical Bureau are in
1980 real u.s. dollars, and

o by converting values to 1980 terms,· the impact of
major economic reforms that have been instituted in
China since ~980 became more readily evident.

The latter reason is considered crucial, since the recently

implemented open-door policies have had dr amatic and, in

some cases, unprecedented effects on China's economy.
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To convert the production values into constant 1980

dollars (or yuan), a deflator series was used to account

for inflation in China. Because inflation between 1949 and

1985 was specific to the nation 'and unlike that in many

Western countries, the deflator series used corrected

mineral output values according to inflation in China. The

deflator used represents the difference between the change

in real values of heavy industry in China and current

values of heavy industry. Ind ices of heavy industry were

used because they most closely approximate what is being

measured--the mining industry of China.

Chinese Mineral Production values. 1949-1985

Estimated Chinese mineral production values by group

for the period 1949 to 1985 are listed in Table 4.3.

According to the figures, the value of total minerals

production in China rose from 7.1 billion 1980 U.S. dollars

in .1949 to 48.0 billion '.1980 U.S. dollars in 1985. This

represents an average annual growth rate of 5.5 percent

during the entire period--a relatively high rate of growth

despite the devastating effects of the Great Leap Forward,

People's Commune Movement, and the CUltural Revolution. In

contrast, the average annual rate of decline in value

between 1962 (the peak in production value preceding the

devastating effects of the three political movements) and



'nmle 4.3
Estimated ~al Prcxb::tion Valuesil In China, 1949-1985

OOllion 1980 n,s.$)

Values

Year Metals tbIDeta1s Fuels All llinerals

1949 600 3,600 2,800 7,100
1950 1,200 3,000 3,700 8,000
1951 2,200 5,500 4,700 12,000
1952 2,800 6,400 5,900 15,000

1953 2,500 4,900 61300 14,000
1954 2,900 6,300 7,600 17,000
1955 2,900 8,700 8,700 20,000
1956 2,900 5,600 7,800 16,000
1957 3,900 8,200 7,700 20,000

1958 5,900 8,700 13,000 27,000
1959 7,600 8,000 15,000 31,000
1960 8,000 8,200 15,000 31,000
1961 8,400 9,700 22,000 40,000
1962 8,600 10,000 21,000 40,Goo

1963 9,100 11,000 20,000 40,000
1964 8,800 5,600 20,000 34,000
1965 7,800 9,100 19,000 36,000

1966 6,200 6,700 18,000 31,000
1967 5,000 7,000 16,000 29,000
1968 6,400 8,000 17,000 32,000
1969 5,400 5,000 16,000 27,000
1970 4,400 4,200 16,000 24,000

-(Contiroed) I-'
I-'
~



Table 4.3 contirued
Est_ted ~al ProdlctiCll'l Valuesa In Qdna 1949-1985

(lI1lliCll'l 1980 D.s.$)

Values

Year lletals Nomet:als Fuels All MilHals

1971 4,200 4,100 16,000 24,000
1972 5,100 4,700 18,000 28,000
1973 4,700 4,100 20,000 29,000
1974 6,900 5,700 22,000 35,000
1975 7,000 5,900 '23,000 36,000

1976 7,100 6,400 25,000 38,000
1977 9,000 7,100 25,000 41,000
1978 7,000 8,000 27,000 43,000
1979 9,000 8,100 29,000 46,000
1900 10,000 10,000 30,000 51,000

1981. 12,000 12,000 27,000 51,000
1982 11,000 11,000 25,000 47,000
1983 11,000 11,000 30,000 51,000
1984 10,000 11,000 28,000 49,000
1985 9,000 12,000 27,000 48,000

Total values may rot add ciE to irrleperrlent roonding.

aVa1ues are in cx>nstant 1900 U. S. s and were adjusted fer inflation using a Chinese (r ice irrlex fa: heavy
irdlstry.

........
VI
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1971 (the beginning of the recovery) is 5.5 per cent.

During the periods of relatively strong growth in minerals

output, the average annual growth rates of value were 14.2

percent (1949-1962) and 5.1 percent (1971-1985).

Table 4.4 below lists the percent rates of growth

(decline) in value (measured in u.s. dollars) of the

various mineral groups of China between the final years of

each planning period:

Table 4.4

Percent Rates of Growth (Decline) in Production Value

Years Metals Nonmetals Fuels All Minerals

1952-57 39.3 28.1 30.5 33.3
1957-62 120.5 22.0 172.7 100.0
1962-65 (9.3) (9.0) (9.5) (10.0)
1965-70 (43.6) (53 .8) (15.8) (33.3)
1970-75 3;.1 28.8 43.8 50.0
1975-80 42.9 41.0 30.4 41.7
1980-85 (2.0) 20.0 (10.0) (5.9)

Note: Figures in parentheses indicate deCline.

Immediately noticeable is the similarity in rates of change

of value through time of all three mineral groups in China.

With the exception of the 22.0 percent growth in value of

nonmetals between 1957 and 1962, and the 15.8 percent

decrease in value of mineral fuels between 1965 and 1970,
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all remaining per centage increases and decr eases of value

'of the three groups were similar.

Table 4.5 provides a ranking of the three mineral

groups in China in terms of percentage of values

contributed to the nation's economy between 1949 and 1985.

The most valuable mineral groups at the end of China's

five-year and other economic planning periods are:

nonmetals (1952), nonmetals (1957), mineral fuels (1962),

mineral fuels (1965), mineral fuels (1970), mineral fuels

(1975), mineral fuels (1980), and mineral fuels (1985). As

a group, the minerals fuels began to contribute more in

value to China I s economy than nonmetals in 1958.: This

increase in value is largely attr ibuted to a dramatic rise

in coal output (131,000,000 tonnes in 1957 to 270,000,000

tonnes in 1958), as well as a sharp increase in cr ude oil

production (1,460,000 tonnes in 1957 to 2,260,000 tonnes in

1958) •

Throughout China I s minerals production history

(1949-1985) two commodities within each mineral group

contr ibuted mor e in value when compared against all other

commodities. These include: tungsten and rolled steel

(metals), salt and cement (nonmetals), and coal and refined

petroleum products (mineral fuels). Table 4.6 lists the

most valuable mineral commodities by group for the final

year s of each five-year planning per iod as well as the

Period of Readjustment (1962) and Period of Recovery
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Table 4.5

Percentage of Valuea of Mineral Groupsb
in China, 1949-1985

Percentage (')C

Year Metals BOl1lleta1s Fuels

1949 9.59 51.14 39.27
1950 15.18 38.12 46.70
1951 18.04 44.42 37.55
1952 18.49 42.23 39.28

1953 18.32 35.63 46.05
1954 17.34 37.58 45.08
1955 14.26 43.01 42.73
1956 17.95 34.28 47.77
1957 19.88 4l.i5 38.97

1958 21.48 31.75 46.77
1959 24.81 26.16 49.03
1960 25.69 26.21 48.10
1961 21.03 24.40 54.57
1962 21.41 25.77 52.82

1963 23.14 26.60 50.26
1964 25.96 16.57 57.47
1965 21.69 25.61 52.50

1966 20.35 21. 79 57.86
1967 17.62 24.68 57.70
1968 20.25 25.21 54.54
1969 20.26 18.74 61.00
1970 18.25 17.52 64.24

1971 17.60 17.25 65.15
1972 18.38 17.03 64.59
1973 16.01 14.17 69.82
1974 19.66 16.17 64.17
1975 19.42 16.15 64.43

1976 18.65 16.78 64.57
1977 21.74 17.35 60.90
1978 18.18 18.58 63.24
1979 19.57 17.71 62.72
1980 19.72 20.16 60.12

(Continued)



Table 4.5

Percentage of Valuea of Mineral Groupsb
in China, 1949-1985

Percentage (t)C

119

Year

1981
1982
1983
1984
1985

Metals

23.55
24.52
21.21
20.96
20.21

Nonmetals

22.85
22.78
20.66
22.15
24.87

Fuels

53.61
52.70
58.12
56.89
54.91

(Figures are rounded)

aWhere values are in 1980 $U. S.
blnc1udes only those minerals for which production data

were available (see notes to Chapter IV).
CMay not add to 100 per cent because of independent
rounding.
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The most valuable mineral commodity pr oduced in

each of the eight years shown in Table 4.6 represented

between 30 and 43 percent of the value of all minerals

produced in each respective year. Specifically, the value

of salt output represented 38.8 percent of the value of all

minerals produced in 1952, and 35.1 percent in 1957. Coal

output value varied between 42.1 percent, 38.2 percent, and

34.9 percent of the value of all minerals produced in 1962,

1965, and 1970, respectively, while refined petroleum

products represented 34.8 percent, 32.7 percent, and 30.8

percent of the total value in 1975, 1980, and 1985.

Table 4.6

Most Valuable Mineral Commodities By Group

Year a

1952
1957
1962
1965
1970
1975
1980
1985

Metals

Tungsten
Rolled steel
Rolled steel
Rolled steel
Rolled steel
Rolled steel
Rolled steel
Rolled steel

Nonaetals

Salt
Salt
Salt
Salt
Salt
Salt
Cement
Cement

Fuels

Coal
Coal
Coal
Coal
Coal
R.P.p.b
R.P.p.b
R.P.p.b

All Minerals

Salt
Salt
Coal
Coal
Coal
R.P.p.b
R.P.p.b
R.P.p.b

~Represents final year of planning per iod.
R.P.P. = refined petroleum products.
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Figure 4.? graphically illustrates the minerals

production history of China in terms of production values,

disaggregated by mineral group. The values are in billion

1980 yuan. For comparison purposes, Figure 4.3 also

illustrates the production trends in billion 1980 u. s.

dollars1 thus reflecting fluctuations in the exchange rate

between yuan and dollar s (which is par ticularly impor tant

in the 1980 s) • As seen by compar ing Figures 4.2 and 4.3,

without the influence of a fluctuating exchange rate,

mineral output value in China has risen steadily since

1980.

The overall histor ical trend of production value in

China is positive, owing to substantially increased

minerals output between 1949 and 1985. Values of all three

mineral gr oups incr eased consistently until appr oximately

1962 when the detrimental impacts of the Great Leap Forward

and People's Commune Movement began to take effect. Both

of these political movements encouraged waste,

inefficiencies, and excessive wear and tear on machinery in

China's minerals industry, particularly within steel

factories. The Soviet withdrawal of technical assistance

in 1960 also slowed the nation's steel industry

consider ably.

Despite the noticeable improvements in China's economy

brought about during the Period of Recovery (1963-1965j,

mineral output value in China continued to drop until 1966,
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when even more problems resulting from the Cultural

Revolution affected China's minerals industry.

Figure 4.2 shows a relatively significant drop in

nonmetallic output value in 1964, which in turn caused

total output value in China to decline strongly that year.

According to the State Statistical Bureau, Chinese salt

production in 1964 dropped by nearly 50 percent--from

10,560,000 tonnes in 1963 to 5,010,000 tonnes in 1964.

This decl Lne in output precipitated the dramatic drop in

nonmetallic output value in 1964, which fell from 25.9

billion 1980 yuan (11 billion 1980 u. S. dollars) in 1963 to

13.8 billion 1980 yuan (5.6 billion 1980 u.s. dollars) in

1964. At the time of the drop, China was the world1s

second largest salt producer. The significant de cf Ine in

output may have resulted from the industrial restructuring

taking place during the Period of Recovery, or perhaps a

natural disaster.

The decline in mineral output value after 1966

continued to 1973. This lengthy period of deClining values

can be largely attr ibuted to the Cultural Revolution in

China. During this time, many measureS and policies

similar to those of the Great Leap Forward and PeoPle l s

Commune Movement were reinstated, leading to adverse

economic and industr ial conditions. These policies

encouraged the use of outdated technology and inefficient

pr oduction pr ocesses mer ely to boost output levels.
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AIthough the economy had recover ed from the devasta ti ng

effects of the Cultural Revolution by 1971, it was not

until 1973 that minerals output value in China began to

steadily climb to 1985. The twelve-year per iod between

1973 and 1985 was generally positive in terms of mineral

output value in China, particularly from 1981 when refined

petr oleum and coal pr oduction escalated rapidly. Our ing

this five-year per iod (1981-1985), value contr ibuted by

refined petroleum products alone rose more than 21 percent

due to increased output and higher prices.

Figure 4.4 represents another way to look at China's

mineral production history since 1952--the end 'of the

Period of Rehabilitation. Indices (1980 = 100) of physical

volume of mineral production in China are shown by mineral

group. The indices were determined for the final years of

China's five-year planning periods, and the Period of

Rehabilitation (1962) and Period of Readjustment and

Recovery (1965). Indices of physical volume of output 'are

useful in that they show relative growth of a minerals

industry in terms of quanti ty pr educed, The compar i sons

shown in the figure provide an indication of the relative

magni tude of physical output of one miner al gr oup ver sus

another. The growth patter ns are dictated only by changes

in physical output. In contrast, values of mineral

production through time are influenced by both quantities

produced and prices.
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Because it is not feasible to add tonnages of var ious

minerals, the indices of physical volume illustrated in

Figure 4.4 represent individual commodities--that is,

cement serves as a pr oxy for nonmetals and rolled steel

final products for metals. In terms of mineral fuels and

related materials, coal and crude oil tonnages were both

converted to tonnes of coal equivalent and subsequently

added together. It is str essed that cement, rolled steel,

and coal and crude oil collectively represented the

majority of value of nonmetals, metals, and mineral fuels

and related mater ials, respectively, in China's mineral

production history.

As seen in Figure 4.4, indices for all mineral groups

in China were below~ ten at the end of the Period of

Rehabilitation and rose between ten and twenty times to

1985. Rernar kably, metals consistently yielded the highest

index of physical volume of mineral production in China,

with the exception being the end of the Per iod of

Rehabilitation and Sixth Five-Year Plan. Again, metals in

Figure 4.4 are represented by rolled steel final products.

As discussed pr ev iously, the Soviet model of development

adopted by the Chinese government in late 1952 and early

1953 stressed, among other objectives, a high priority on

the expansion of heavy industry, and a preference for

concentrating investment in large plants with

capital-intensive techniques (Cheng, p, 258). In China's
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First Five-Year Plan, 38 per cent of China's capital

investment was allocated to heavy industry (Cheng, p. 262).

Strong steel production throughout China's development

would therefore be expected.

The index of physical volume of nonmetals production

in China did not begin to noticeably increase until after

1970, when the index rose nearly 146 percent from 32.24 in

1970 to 178.44 in 1985. By 1985 the index numbers for the

mineral groups were (in decreasing or der of physical

volume) 178.44 for nonmetals, 138.43 for all minerals,

134.60 for fuels, and 88 ~OO for metals. The dramatic

increase in the index of nonmetals between 1980 and 1985

can be attributed to China's recent strong move to

industrialize rapidly in order to be on the same industrial

level as the developed wor 1d by the year 2000. Because of

the accelerated national program to industrialize, China's

building sector was expanded between 1981 and 1985,

particularly the cement industry. The Sixth Five-Year Plan

of China called for a 23 percent increase in cement

production dur ing the five-year per iod (For eign Language

Press, 1984a, pp. 114-116); what actually resulted was a 70

percent rise in cement output to 142,500,000 tonnes in

1985.

In Figure 4.4 the indices of mineral fuels (coal and

crude oil in tonnes of coal equivalent) closely approximate

that of all minerals through time. In 1985 for example,
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the mineral fuels index reached 134.60, wher eas the index

of all minerals stood just slightly higher at 138.43. Coal

output between 1980 and 1985 increased significantly and,

as a result, lead to a rise in the index of physical volume

of all minerals of approximately 38 percent.

Contribution to Chinese Econ~; A Minerals FlOW Chart
and GiIO

In discussing values of minerals output of a nation,

it is useful to determine the contr ibution in value of

minerals to that nation's overall economy in order to

accurately define the impact of that nation's minerals

industry. Figure 4.5 illustrates, via a minerals flow

chart, the role of minerals in the Chinese economy in 1985.

This type of chart depicts the minerals sector in terms of

value of physical quanti ties. The production values shown

in the figure were acquired from Table 4.4. The estimated

total value of 48 billion 1980 u. s. dollars of minerals

produced in 1985 represents approximately 17.8 percent of

China's 1985 GVAIO figure, or nearly 27 percent of the

nation's GVIO (178.9 billion 1980 U. s. dollars).

Chinese exports of mineral raw mater ials, processed

materials of mineral origin, and mineral fuels and related

materials amounted to 6.95 billion 1980 u.s. dollars in

1985, or approximately 27.7 percent of total exports from

China in that year (Economic Information and Agency, pp.
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aFormat for minerals flow chart adapted from U.S. Bureau of Mines. Mineral Commodity
~~, Washington, D.C., 1987.

bEstimated values for 1985 in billion 1980 U.S. dollars.

Notes: (1) Exports of metal raw materials and processed metals of mineral origin
include aluminum ores, tungsten ores, iron and steel pcoducts, iron and
steel wire, pig casting tube, copper products, aluminum products, zinc
and zinc alloys, tin and tin alloys, tungsten, antimony, and tungsten
products and articles.

(2) Exports of nonmetals and nonmetals manufactures include salt, fluorite,
barite, talcum, barium carbonate, and cement.

(3) Imports of metal raw materials and processed metals of mineral origin
include iron ore, chromium ore, iron and steel products, iron and steel
wire, copper and copper alloys, aluminum ~nd aluminum alloys, and zinc
and zinc alloys.

(4) Imports of nonmetals and nonmetals manufactures include sulphur, diamond
suitable for industry, sodium hydroxide (caustic soda), neutral sodium
carbonate (soda ash), manufactured fertilizers, and cement.

Source of domestic mineral production values: Table 4.3 of Chapter IV.
Source of export and import values: Economic Information and Agency. China'S Customs

Statistics. Hong Kong, No.1, August 1986, pp. 16-32.
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16-32). During the year, China's main metal exports

included tungsten ores, tin and tin alloys, rolled steel,

and antimony. Without question the majority of mineral

expor t value of China in 1985 is attr ibuted to miner al

fuels and related mater ials, which account for nearly 94

percent of the total value of all mineral exports, and 25.8

percent of the total export value of China.

Mineral impor ts into China amounted to 9.16 billion

1980 n.s. dollars in 1985, or 23.6 percent of the total

value of imports (38.8 billion 1980 u.s, dollars) into

China (Economic Information and Agency, pp. 16-32). By far

the major share of the value of mineral imports into China

includes metals and processed metals, such as rolled steel,

aluminum and aluminum alloys, copper and copper alloys, and

iron or e. Many pr ocessed metals ar e needed in China as a

result of limited processing facilities.

According to these mineral trade figures, in 1985

China ran a deficit of 2.21 billion 1980 u.s. dollars. For

this reason, the country is now striving to increase

domestic minerals production to reduce imports. China's

announced intention of doubling internal production of

maj or base metals dur ing the Seventh Five-Year Plan is, in

part, to offset the huge deficit in nonferrous metals trade

that was evident during the Sixth Five-Year Plan.

Since 1949, the Chinese government has measured the

performance of all industry in the nation via the GVIO
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indicator. To assess how a specific industry--such as the

minerals industry--compares relative to all heavy and light

industry in China, a per centage contr ibution of value can

be used. In this context, Table 4.7 lists the contribution

in value of mineral gr oups to GVIO in China for ,the per iod

1949 to 1985. As seen, the contribution in value is ranked

as a percentage of GVIO, where all values are in constant

1980 U.S. dollars. The percentage contribution in value of

all minerals output in China ranges from an estimated 2.69

percent in 1949, to a remarkable 26.98 percent in 1985.

This is a significant increase in contr ibution of value

dur ing the 36 year per iod.

Of the three mineral groups listed in Table 4.7, the

contribution of metals' value grew most rapidly between

1949 and 1985, from an almost negligible level in 1949

(0.26 percent) to a relatively significant one in 1985

(5.45 pecent). Despite such growth in contribution by the

metals group, nonmetals and mineral fuels contributed more

in value to China IS GVIO throughout the per iod. After

1957, mineral fuels continuously represented a higher

percentage cont.r ibution to GVIO than either nonmetals or

metals. Indeed, between 1958 and 1973, mineral fuels

contributed nearly as much in value as nonmetals and metals

combined.

Gross value of industrial output provides a measure of

the value of total goods produced by both heavy and light
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Table 4.7

Percentage Contributiona of Mineral Groups
to GVIOb in China, 1949-1985

Percentage (t)c

Year All lIineralsd Metals Ronmetals Fuels

1949 2.69 0.26 1.37 1.06
1950 3.03 0.46 1.16 1.42
1951 4.72 0.85 2.10 1.77
1952 5.63 1.04 2.38 2.21

1953 5.18 0.95 1.84 2.38
1954 6.46 1.12 2.43 2.91
1955 7.90 1.13 3.40 3.38
1956 6.80 1.22 2.33 3.25
1957 8.40 1.67 3.46 3.27

1958 11.67 2.51 3.71 5.46
1959 12.93 3.21 3.38 6.34
1960 13.30 3.42 3.49 6.40
1961 16.17 3.40 3.95 8.83
1962 15.69 3.36 4.04 8.29

1963 15.54 3.60 4.13 7.81
1964 13.61 3.53 2.26 7.82
1965 14.99 3.28 3.84 7.87

1966 13.46 2.74 2.93 7.79
1967 12.71 2.24 3.14 7.34
1968 14.46 2.93 3.64 7.89
1969 12.61 2.55 2.36 7.69
1970 11.92 2.17 2.09 7.66

1971 11.94 2.10 2.06 7.78
1972 12.60 2.32 2.15 8.14
1973 11.91 1.91 1.69 8.31
1974 14.01 2.75 2.27 8.99
1975 13.96 2.71 2.26 9.00

1976 15.24 2.84 2.56 9.84
1977 15.93 3.46 2.76 9.70
1978 14.91 2.71 2.77 9.43
1979 14.63 2.86 2.59 9.18
1980 15.51 3.06 3.13 9.32

(Continued)



Table 4.7

Percentage Contributiona of Mineral Groups
to GVIOb in China, 1949-1985

135

Year All Mineralsd Metals Nonaetals Fuels

1981 17.64 4.15 4.03 9.45
1982 17.96 4.40 4.09 9.46
1983 20.60 4.37 4.26 11.97
1984 23.03 4.83 5.10 13.10
1985 26.98 5.45 6.71 14.81

(Figures are rounded)

aContribution in value where values are in 1980 $U.S.
bGVIO = Gross value of industrial output.
CMay not add to total because of independent rounding.
dlncludes only those minerals for which pr oduce Lon data
were available (see notes to Chapter IV).
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industries in China. Since the minerals sector of China is

a part of heavy industry, it may be useful to examine the

strength of the relationship between minerals output value

and value of heavy industry in the nation. If a strong

relationship is evident, it may indicate that the minerals

sector significantly impacts the entire heavy industry of

China. Figure 4.6 shows the value (billion 1980 yuan) of

heavy industrial output in China between 1949 and 1985 and,

as seen, the trend closely approximates that of total

minerals output value in China--which was presented in

Figure 4.2. Such a similarity suggests that there may be a

statistical correlation between the two variables.

The Theory of Mineral Demand

The question of whether or not there is a relationship

between minerals output value in China and heavy industrial

output value relates to the theory of mineral demand. The

demand for minerals is a derived demand and, as such, the

demand ultimately depends upon, or derives from, the demand

for the final product or products that use minerals as raw

material inputs (Waud, p. 639). Minerals serve as inputs

into the pr oduction of final goods and serv ices which ar e

desired by consumers. Rarely do consumers demand minerals

as they are--except perhaps for jewelery--but rather, as

inputs of production.



137

r----&~-----------r-i

i In.- Q)

eft...
I

en..
~

eft......-
IGc::

of'4
.c:l
U

~
c::

of'4

.- co
GI
:s...
l'll

·1 >
I >t

~CIt ~ 4J.- co
:s

t.1 '0c::
CIt ~

.-
t'
III
GI

1:1:1

Ii) \0
CIt ..- ..

GI
~:s
0\

~
~

IlIc
at.-

o



138

The derived demand for minera1s--as with other factors

of production--is linked closely to the production decision

(Campbell, p. 168). Specifically, the relationship between

the inputs of production and the resulting final goods or

services is called the production function,wher e the

production function depicts the greatest amount of output

that can be acquired from each possible combination of

input factors given a particular level of technology

(Campbell, p, 168). In terms of heavy industrial output,

factors of production include minerals, capital, and labor.

Hence, there is a relationship between mineral inputs and

heavy industry, and that relationship is the production

function.

In his book The structure of Economics: A Mathematical

Analysis, Silberberg (1978) examines the derivation of a

factor demand curve from a production function in detail.3

Silberberg shows that by taking a pr oduction function and

subjecting it to cost-minimization and a Lagrangian

mu1tiplier, a factor-demand curve is der ived. In this

context, if the pr oduction function for heavy industry

(where the inputs of production are minerals, capital, and

labor) is solved in a cost-minimization framewor k, the

derived demand curve for minerals is determined. In simple

mathematical notation it is written as:



139

M* = f(PM, PR, PL, 00)' where

M* = the optimal level of mineral inputs,
P = the pr ice of a factor of production, and
00 = a given output level of heavy industry.

If the prices for the factors of production remain

constant, the factor demand equation reduces to

M* = a + bOo, wher e a is an inter cept, and b is a

coefficient, showing that the minerals input level is some

function of heavy industr ia1 output. Understanding that

there is a mathematical basis for such. a relationship,

regression analysis can be used to confirm whether or not

such a relationship exists between the two var iables in

China •

Regression of Mineral values on Values of HeaEY Industry

One means of examining the quantitative relationship

between mineral output values and values of heavy industry

in China is regression analysis4, which attempts to explain

or describe movements in one variable, the dependent

var iab1e, as a function of movements in a set of other

variables, called the independent or explanatory var iab1es,

through the quantification of a single empirical function

(Studenrnund and Cassidy, p, 4). To test the relationship

between the two variables, a regression model of the
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following functional form can be used:

VM =
a, b =
VHl =
e =

where

a + bVHl + e

the value of minerals output,
regression coefficients,
the value of heavy industry, and
the stochastic err or term.

Such a model represents a first-order regression model,

being simple, linear in the coefficients, and linear in the

independent variable.

The theoretical basis of this model relates to the

derived demand nature of minerals as discussed above. To

examine the relationship, a series of regressions were run

simply to confirm whether or not, based on limited data, a

statistical correlation exists between the variables.

Because there are three discrete periods in Chinais mineral

production history, three separate regressions were run

between mineral output values and values of heavy Lndust.r y

for the per iods 1949-1960, 1960-1970, and 1970-1985. As

was seen in Figure 4.2, before and after the Great Leap

Forward, People's Commune Movement, and Cultural

Revolution, China's minerals industry exper ienced str ong

growth in output and value. Similarly, heavy industry grew

relatively strongly before and after the devastating Great

Leap Forward (Figure 4.6). Both mineral output values and
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values of heavy industry decl ined signif icantly dur ing the

Cultural Revolution.

Figures 4.7 and 4.8 graphically present the regression

lines of mineral output valueS and values of heavy

industr ial goods for the 1949-1960, and 1960-1970 per iods,

respectively. In the regressions the dependent var iables,

Yi, were mineral production values, while the independent

variables, Xi, were values of heavy industry through time.

The fitted regression equation for the earlier period

(1949-1960) is:

Y = .15045X + 13.222 R2 = .96 ow = 2.1927

t ratio = 15.516

The R-Square of .96 suggests that the heavy industry value

var iable helps to explain 96 percent of the var iation in

mineral output value for the sample of 12 years. Such a

high R-Square value indicates a well-fitting model. The DW

(Durbin-Watson) statistic--2.l927--indicates that serial

correlation is not likely to be present in the estimated

residuals. For this particular model, the critical values

of the IW statistic at the 1 percent significance level

with 12 observations and 1 independent var iable are dl =

0.697 and du = 1.023. In terms of the t test, it suggests a

rejection of the null hypothesis that the regression

coefficient is zero. For a two-tailed t test with 10
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degrees of freedom, the table value of t at the 1 percent

significance level is 1.812, while at the 5 percent
./

significance level it is 2.228.

The coefficient of the independent var iable--heavy

industry value--can be interpreted to mean that a one

billion 1980 yuan increase in value of heavy industry will

lead to a 150.5 million 1980 yuan increase in the minerals

output value. Or, stated in another way, the increase in

production of heavy industr ial pr oducts in China will lead

to a boost in the demand for miner al s pr oducti on wor th

approximately 150.5 million 1980 yuan.

The fitted regression model for the per iod 1960-1970

is given below: it exhibits a relatively low R-Square and t

ratio, and a fairly high OW statistic:

Y = .12786X + 37.747 R2 = .47 DW = 1.6591

t ratio = 2.7988

Although the t ratio exceeds the table value of t for a

two-tailed test with 9 degrees of freedom corresponding to

a 1 percent (1.833) and 5 percent (2.262) level of

significance, it does so by only a small amount. Because

of low R-Square and t ratio values, the regression model is

apparently not well-fitting. Attempts to noti ceably

improve the model by testing a new functional form (VM = a

+ bVHlc + e) failed as well. The new functional form
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allowed for a changing elasticity, that is, the percentage

change in mineral output value versus the percentage change

in value of heavy industry was not restricted to 1.

Since it appears that there is not a strong

statistical relationship between the value of minerals

output and heavy industry value dur ing the per iod of

economic chaos (1960-1970) in China, this may indicate that

when the central planning process in China breaks down,

industrial output (including minerals) is disturbed. More

specifically, it suggests that economic disorder tends to

interrupt the relationship or correlation between heavy

industr ial output and output of minerals, and this, in

turn, implies that central planning does exert an impact on

industrial and minerals output in China.

The regression model for 1970-1985 (based on the

or iginal functional form) is well-fitting accor ding to

R-Square (.89) and the t test (t ratio =10.793). However,

the OW statistic is very low:

Y = .55l90X - 64.637 R2 = .89 ow = .6577

t ratio = 10.793

Such a low OW statistic strongly indicates the presence of

positive first-order serial correlation. The critical

values of the lYr'1 statistic (at the 1 percent significance

level) with 16 observations and 1 independent variable are
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dl = 0.844 and du = 1.086. To correct for the serial

correlation, the Cochrane-Orcutt (1949) procedure was

implemented using the SHAZAM (White) econometrics computer

pr ogram.

The resulting transformed model (Figure 4.9) became:

Y = .46363X - 42.272

et = .74969(et-l) + vti

R2 = .95 DW = 1.5092

t ratio = 8.0354

where rho=.74969

As seen, the R-Square (.95) and rM statistic (1.5092) of

the corrected or transformed model improved significantly

from .89 and .6577, respectively. Additionally, the t

ratio of the transformed model is still relatively large;

it dr opped only sl ightly from 10.793 to 8.0354.

AIthough these simple r egr ession models indicate that

there is a statistical correlation between mineral output

values and values of heavy industry in China (during

periods of orderly and sustained growth), the data are too

limited to determine precisely the extent of the

relationship. As China's economy opens further and becomes

subject to increased trade, the relationship may weaken as

a result of increased imports of mineral raw materials,

such as alumina and aluminum frem Australia.
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Bates to Chapter IV

1. Estimated production values were computed for these
minerals for the period 1949 to 1985: (1)
Metals--aluminum, antimony, bismuth, cadmium
(smelted), Copper (refined), gold, lead (refined),
magnesium, manganese, mercury, molybdenum, nickel
(smelted), silver, steel (rolled), tin (refined),
tungsten (concentrates), uranium, and zinc (refined);
(2) Nonmetal s--asbestos, barite, boron, cement,
diamonds (industrial), fluorspar, graphite, gypsum,
kyanite, jade, lithium, manufactured nitrogenous N
content, mica, nitrogen N content of ammonia,
phosphate rock, potash, quartz crystal, sal t, soda
ash, sulfur (elemental and pyrite), and talc1 and (3)
Mineral Fuels and Related Materials--coal (all types),
natural gas, and ref ined petroleum products.

2. Because of confidentiality and other reasons,
production figures for the minerals listed below were
unavailable and, as a resul t, not included in the
valuation of historical output. It is believed
however that each of these commodities was produced in
China during part or all of the 1949 to 1985 period:
(1) Metals--arsenic, beryl, chromium, cobal t,
columbium, gallium, germanium, indium, platinum, rare
earths, selenium, silica, tantalum, tellurium,
titanium, vanadium, and zirconium; (2) Nonmetals--clay
minerals (including kaolin), dimension stone,
feldspar, limestone and lime, potassium salts, sand
and gravel; and (3) Mineral Fuels and Related
Materials--carbon black, and oil shales.

3. Additional discussion of deriving a factor-demand
curve may be found in: Layard, P.R.G. and A.A.
Walterse MicroecoDomic Theory. New Yor k: McGraw-Hill
Book Company, 1978.

4. For further discussions on regression analysis, see
(1) Studenmund, A.H. and Henry J. Cassidy. using
Econometrics: A Practical Guide. Boston: Little,
Brown, and Canpany, 1987, (2) Neter, John and William
Wasserman. Applied Linear Statistical Models.
Illinois: Richard D. Irwin, rnc; , 1974, (3) Wilson,
Thomas R. -An Introduction to Forecast Modeling.- May
1987, (4) Pindyck,. Robert S. and Daniel L. Rubinfeld.
Econometric Models and Economic Forecasts. New Yor k:
McGraw-Hill Book Can pa ny , 1981, and (5) Intr il igator ,
Michael D. Econometric Models, Techniques, and
Applications. New Jersey: Prentice-Hall,. Inc.,. 1978.
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CBAP.rBR V

IMPACT OP CBR'mAL PLARHIRG ON BISTOR ICAL
MINERALS DINBLOPKBR'l'

Introduction

Minerals development in a country is str ong1y

influenced by the nation's economic and political system.

In the United states and other Western nations, minerals

development is or dinar i1y gUided by free mar ket conditions

which, in turn, are established by supply and demand

for ces. Such forces are, in turn, expressed in terms of

mineral pr ices. When the price of a mineral commodity is

high, pr ivate sector companies tend to produce mor e in

order to reap larger revenues. When alar ge number of

private firms enter a market and produce more, the price of

that good will eventually stabilize and then decrease,

until an equilibrium between supply and demand has emerged.

Unlike a free market economy, China's socialist

economic system is not necessar ily qu i ded by pr ices, or, in

other terms, by the interaction of supply and demand

forces. Mineral resources in China belong exclusively to

the state, and the state directs and oversees the

exploration and exploitation of mineral r esour ces in the

nation, and prohibits aIr.! organization or individual from

encroaching upon or destroying mineral resources by any
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means. With regar d to the pr ospecting for, and

exploitation of mineral reSources, the state implements the

policy of centralized planning, rational overall

arrangement, comprehensive prospecting, reasonable

exploitation, and mUltipurpose utilization of mineral

resources. In short, the state influences and controls the

exploitation of mineral resources in China, with the

overall guidance of the CCP.

Accor ding to the Academy of Social Sciences of FUj ian

(Li Hong1in), a socialist economy is a planned commodity

economy, and the national economy is managed and

administered with this feature and according to objective

rules to invigorate the economy for a maximum return. In

this context, mineral resources planning in China between

1949 and 1985 was typically part of five-year plans, as

well as specific economic reforms and annual economic

plans. Figure 5.1 provides some indication that central

planning (and the lack of or der1y planning) str ong1y

impacted minerals output in China throughout the 36 year

period 1949-1985. As shown, there are three distinct

trends of output value evident during the production

history of the nation. The first trend exhibits positive,

strong growth in minerals output value from 1949 to 1962.

The latter year shows a peak in value (in billion 1980

yuan) which occurs at the end of the Second Five-Year Plan

(1958-1962) • From 1962 to 1973 minerals output value



1!50

140

130

- 120c
0

~ 110
0
ID 10001...
e 90
0

m 80-I 70
:-

~ 80

f !50..e
:i 40

30

20

10
19!52 19!57 1962 198!5

Yea,..

1970 197!5 1980 19M

Figure 5.1 Trends in the Minerals Production History of China, 1949-1985
I-'
VI
I-'



152

declined briskly, largely as a result of the chaotic

economic Planning and subsequent devastating effects of the

Great Leap Forward, People's Commune Movement, and Cultural

Revolution. Al though the Great Leap Forward and PeoPle's

Commune Movement began in 1958, the devastating effects of

poor management at mines, waste and inefficiences, and

overuse of machinery were not strongly felt by China IS

minerals industry until 1962 and thereafter. A similar lag

of negative impacts occurrred with respect to the Cultural

Revolution--unti1 about 1973. Since that year, China IS

minerals industry has experienced relatively strong and

stable growth.

To fully understand the impacts of central planning on

minerals development in China, each individual five-year

planning per iod is analyzed below, in addition to other

major economic and political movements. All of these plans

and movements are discussed in terms of (1) policies which

directly affected China I s heavy industry and, mor e

particularly, minerals industry, and (2) the resulting

industrial and minerals output during the respective

Planning periods. Before this discussion however, a brief

examination of the minerals planning process in China is

presented as background information.
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Minerals Planning Process iD China

In China, the State Planning. Commission has the final

judgement in setting priorities for minerals exploration

and development. I These priorities are based on the

national economic plans and obj ectives established by the

State Council and National People's Congress--with overall

guidance and direction by the CCP. Although the State

Planning Commission is responsible for establishing

policies for minerals development, it does so in

conjunction with the various mineral-related ministries in

China. SPecialists from these ministries advise and assist

the State Council and State Planning Commission in setting

mineral strategies for five-year plans.

In or der to establish economic and long-term plans,

several bureaus exist within the State Planning Commission

which focus on par ti cular subj ect ar eas and pr oblems. The

National Land Bureau is one such bureau which concentrates

its efforts on minerals planning, and coordinates the

mineral strategies of all ministries in China and

integrates these strategies into national economic plans.

There are nine major ministries or departments which

provide input into national mineral plans, including the

Ministry of Geology and Mineral Resources, Ministry of

Petroleum Industry, Ministry of Coal Industry, Coii ni stry of
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Metallurgical Industry, Ministry of Construction Materials,

Ministry of Chemical Industry, Ministry of Nuclear

Industry, CNNC, SINOPEC, plus various other light

industries. All of these ministries and corporations are

engaged in mineral development activities.

Mineral strategies of China are primarily based on (1)

domestic mineral needs for industry and (2) technology

availability (particularly mining extraction equipment).

Other factors considered include export opportunities to

generate foreign exchange, resource availability or

endowment, and infrastructura1 problems.

To establish mineral strategies and objectives in

China, a specific mineral-related ministry will forward its

recommendations and suggestions to provincial level

bureaus. These bureaus are responsible for carrying out

the ministry's activities on a provincial level. The

bur eaus will subsequently send their comments ann

suggestions back to the respective ministry which will then

review them. To comment on a ministry's recommended

policy, a provincial level bureau often seeks input and

review from local mining departments, as well as individual

mine engineer s , The direction of author i ty and

decision-making power moves and declines respectively from

a ministry to a provincial level bureau, local mining

department, and specific mine engineer. The input received
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from a mine eventually wor ks its way back through the

provincial level bureau to a specific ministry.

A similar procedure of planning occurs with the State

Planning Commission1 that is, policy recommendations are

sent from the State Planning Commission to provincial level

and local planning authorities, who subsequently send their

comments back to the Commission for review. This entire

decision-making pr ocess involving ministr ies and the State

Planning Commission is depicted in Figure 5.2. Once the

plans have been reviewed at the provincial and local

levels, the ministr ies discuss their agendas directly with

the State Planning Commission. It is between these two

bodies of government that mineral plans and objectives are

finalized. If a specific ministry cannot agree on a

strategy with the State Planning Commission, the State

Council may intervene to settle this issue. Otherwise, the

State Council does not become involved in negotiations of

mineral policies between var ious ministr ies and the State

Planning Commission.

To comprehend the impact and effectiveness of China IS

socialist economic planning on minerals development in the

nation, the discussion below will focus on national plans

for minerals development in China and the production which

actually occurr ed, Since some of the early five-year plans

of China were never fUlly published, discussions on the
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impact of these plans on minerals development will be

.limited.

~ Period ~ Rehabilitation (1949-1952)

In 1949 the Chinese government decided that the

following three year per iod would be years of gradual

rehabilitation, rebuilding, and improvement. The

government realized that it had a major task to embark upon

in revitalizing the national economy, iJl.lproving productive

services, revamping major transportation systems, and

rejuvenating administration operations. The, newly

established and inexperienced government also attempted to

re-establish heavy industry in China, particularly in three

Northeastern provinces of China--Liaoning, Jilin, and

Heilongj iang. However, this attempt was hamper ed because

of increasing demands for military supplies because of the

unexpected Korean War begun June 1950 (U.S. International

Trade Commission, p. 5).

The Chinese Civ il War (1946-1949) had a sever e

hampering effect on industr ial production in the nation,

particularly in 1949, the climax of the war. During that

year, Chinese industr ial pr oduction fell to its lowest

level since 1945 (U. S. International Trade Commission, p.

5). Because of this dilemma, the Chinese govern.'nent

enacted a liberal pol icy towar ds the industr ial sector by
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providing incentives to wor kers and owners. Several

pr ivate enterpr ises wer e allowed to continue dur ing the

years of rehabilitation, even though the Chinese government

had wanted to implement public .ownership of production

services.

The liberal policies of the newly established

government were favorable to China' s industr ial sector

between 1949 to 1952, as evident from Table 5.1. During

these years, the GVIO of China rose sharply from 14.0

billion yuan ($U.S. 5.7 billion)· to 34.9 billion yuan

($U. S. 14.2 bill ion) • The biggest incr ease in value

occurred in the heavy industrial sector of China, which

rose in value over 235 percent between 1949 and 1952, as

compared to just over 118 percent for the light industr ial

sector.

In spite of the many political and social problems

during the period of rehabilitation, production of iron ore

and rolled steel increased greatly by 773.6 percent and

288.9 percent, respectively. This profound recovery of the

heavy industrial sector was largely a result of incentives

to workers and owners and, as previously outlined, general

liberal policies (such as allowing pr ivate ownership to

persist) towards the industr ial sector. Other factor s

which contributed to the recovery included the organization

of r~tional unions to oversee factory services, the halting

of inflation and balancing of the state budget by 1950, a
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EBtbBted PrcxlJction of selected InlJstrial IteE
Dur1D:J the Pedod of RebBbilitation (1949-1952)

1949 1950 1951 1952

Qment (thousand tonnes) 660 1,410 2,490 2,860

Coal (million tonnes) 32 43 53 66

Crude Oil (thousand tomes) 120 200 310 440

N:ltura1 Gas (nan) 7 7 3 8

Iron Ore (thousand tonnes) 1,123 2,000 3,000 4,369

PI~sphate Rock (thousand tonnes) 20 20 20 99.6

Rolled Steel (thousand tomes) 274 4BB 732 1,066

GroSS INWSIRIM. OOTPl1l'VALlE
(billion yuan! $U.S. billion)a 14.0/5.7 19.1/7.8 26.4/10.7 34.9/14.2

-LIGHT INWSIRY
(billion yuan!$U.1J. billion)a 10.3/4.2 13.5/5.5 17.9/7.3 22.5/9.1

-HEIIIlY INWSIRY
(billion yuan/$U.s. billion)a 3.7/1.5 5.6/2.3 8.5/3.5 12.4/5.0

nun =million ewic neters

aUsing exchange rate of 1 Yuan =2.4618 SU. s.

~cent Increase
(Dec%EIlIIIe) 1949-1952

333.3

106.3

266.7

14.3

773.6

397.8

288.9

149.3

118.4

235.1

Nclte: OUtput levels of rolled steel are b!sed on danestically txociloed iron ~e.

&JU[oes: Table 1.2 of Chapter I, state statistical Blreau. statistical Yearbook of China 1984=1986. (in Chinese am
English), Hong Kong: Eoonanic Infcrmation and hJerct, 1984-1986, and U.s. Blreau of Mines. Minerals Yearbook,
1949-1985 editions, washington, D.C., pblished 1951-1987.

.....
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simplification of taxation policies, and a sale of bonds.

Although there was a strong recovery in iron ore and

rolled steel production between 1949-1952, many parts of

China's industr ial sector were still plagued by the Kor ean

conflict and damages caused by the Civil War. However,

rehabilitation of the overall economy was far enough along

that the Chinese government decided to plan for long-term

economic development, with a focus on large-scale

industrialization. After choosing to follow the Soviet

model of development, the Chinese government implemented

the First Five-Year Plan for economic development, which

was officially adopted on JUly 30, 1955 (U.S. International

Trade Commission, p. 8).

~ First five-Year~ (1953-1957)

The first phase of China's development (1949-1952) was

a period of rehabilitation and recovery. In industry,

nationalization or public ownership of production means was

avoided so that exper ienced non-Communist technicians and

wor kers could continue wor king. In late 1952, the Chinese

government decided to undertake long-term economic

planning, and adopted the Soviet model of development. At

that time, Chinese leaders also realized that only the

Soviet Union would be willing and able to provide fir-.ancial

and technical assistance to their country.
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One principal feature of the Soviet Model is its

emphasis on the development of capital-intensive

industr ies, including those pr oducing raw mater ia1s and

investment goods. During the First Five-Year Plan, a

socialist transformation of capitalist industry and

commerce was successfully completed in China, although at a

cost. The imbalance between large production units and

small and middle-sized industrial units, between heavy and

light industry, between developed and undeveloped areas,

and between cities and rural areas became more pronounced

after 1953 (Chesneaux, p, 65) • Nonetheless, the

fundamental goal of the First Five-Year Plan of

establishing a preliminary foundation for the socialist

industrialization of the national economy was attained

(State Statistical Bureau 1960, p. 80). During the period

1953-1957, GVIO increased by 56.4 percent, with an average

annual increase of 9.4 percent (see Table 5.2). Other

sectors of China's economy were also improved, including

culture, agriculture, and handicrafts.

To advance socialist transformation dur ing the First

Five-Year Plan, pr ior i ty was given to the development of

heavy industry. More than 86,000 million yuan was invested

in capital construction in China from 1952 to 1958, of

which 22.4 percent was for heavy industry (State

Statistical Bureau 1960, pp, 45-47). Bebleen the same

year s morethan 50,000 factory and mining constr uction



'nm1e 5.2

EBtiDBted ProWction of 9!lected Ind1strial ltEIIS
Dr in1 the First Five-Year Plan (1953-1957)

lUcent inc%ease
1953 1954 1955 1956 1957 (dea:ease) 1953-1957

Canent (thousand tonres) 3,800 4,600 4,500 6,390 6,860 76.8

Coal (million tonnes) 70 84 98 110 131 87.1

Crude Oil (thousand tonres) 620 790 970 1,160 1,460 135.5

Nat.ural Gas (man) 11 15 17 26 70 536.4

Iron Ore (thousand tonres) 5,689 7,315 7,010 9,042 15,036 164.3

Phosl,:i1ate Rock (thousand tonres) ISO 200 101 152 203 35.3

Rolled steel (thousand tomes) 1,388 1,784 1,710 2,205 3,668 164.2

GROSS DmJSlRIAL ClJ'lRJT LE.VEL
(billion yuan/$U. S. billion)a 45/18.3 51.5/20.9 53.4/21.7 64.2/26 .1 70.4/28.6 56.4

-LIGH'r INIlJSlRY
(billion yuan/SUoS. billion)a 28.2/11.5 31.7/12.9 31.6/12.8 37.0/15.0 38.7/15.7 37.2

-HEAVY INIlJSlR Y
(billion yuan/SUos. billion)a 16.8/6.8 19.8/8.0 21.8/8.9 27.2/11.0 31.7/12.9 88.7

mm = million Clbic neters

allsing m«::hange rate of 1 Yuan = 2.4618 $U.s.

Note: output levels of rolled steel are tased on danestica11y (rodJoed iron cee,

Sooroes: Table 1.2 of Cha~er 17 state Statistical Bureau. statistical Yearbook of China 1984-1986. (in Chinese am Erglish), Hon:]
KOllCj: Eoooonic Infamation and Pqercy, 1984-19867 and u.s. Bureau of Min!s. Mimra1s Yearbook, 194!}-1985 editions,
washington, D.C., p.blished 1951-1987.

I-'
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projects were completely or partly built and put into

operation (State Statistical Bureau 1960, pp. 45-47).

Remarkably, during the First Five-Year Plan, one large

factory or mining construction pr oj ect, went into operation

every three days on the average (State Statistical Bureau

1960, p. 47). One of the lar gest factory enterpr ises that

was completed between 1953-1957 was the Anshan Iron and

Steel wor ks which, at that time, became one of the the ten

largest steel works in the world with an annual production

capacity of more than three million tonnes.

The massive program of socialist industrialization

between 1953-1957 brought about large-scale increases in

production capacities. Table 5.3 lists the increased

production capacity of several major industrial products

dur ing the per iod, as calculated based on the designed

annual production capacity (State Statistical Bureau 1960,

p. 48). According to the State Statistical Bureau (1960,

p. 48), such a rapid increase of pr oduction capacity was

not possible in pr e-1949 China. For instance, it took 60

year s pr Lor to 1949 to develop a pr oduction capacity of

only 1,000,000 tonnes of steel. Steel making capacity from

1949 to 1958 increased more than 11 times that of pre-1949

China •

The increase in production capacity of steel rolling,

coal mining, and petr oleum pr oduct.Lon is made ev Lde nt, by

the dramatic rise in output of these commodities shown in
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Table 5.3

Newly Increased Production capacities, 1953-1957

Major Industrial
Product

Increased
Production Capacity

Electr ic power 24,469 kilowatts
(installed capacity)

Coal mining 63,760,000 tonnes

Petroleum 1,312,000 tonnes

Synthetic oil 522,000 tonnes

Ir on smel ti ng 3,390,000 tonnes

Steel making 2,820,000 tonnes

Steel rolling 1,650,000 tonnes

Table 5.2. Rolled steel, coal, and cr ude oil pr oduction

increased 164.2 percent, 87.1 percent, and 135.5 percent,

respectively, between 1953 and 1957. In fact, among the

major metals, nonmetals, and mineral fuels listed in Table

5.2, only production of phosphate rock increased at less

than 40 percent (approximately 35.3 percent) during the

Fir st Five-Year Plan. Such dramatic rises in output of

major industrial items attest to the Chinese government's

commitment to the development of its heavy industrial

sector dur ing this per Lod,
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In terms of geological pr ospecting in China dur ing the

First Five-Year Plan, much success was achieved. The use

of mechanical core drilling for prospecting escalated

during the early 1950s. Between 1950 and 1958, for

example, the amount of dr illing wor k that was conducted in

the nation was estimated at more than 130 times the total

amount completed in nearly half a century before 1949

(State Statistical Bureau 1960, p. 49).

~ second Five-Year RlAD (1958-1962)

China's Second Five-Year Plan has never been fUlly

published. Five major tasks of the Plan were translated

from Premier Zhou Enlai's proposals for the Second

Five-Year Plan, delivered September 1956 at the Eighth

Chinese Communist Party National Congress tu, S.

International Trade Commission, p. 10). Accor ding to his

report, the fundamental tasks of the Plan were as follows

(U.S. International Trade Commission, p. 10):

o continue industrial development with emphasis on
heavy industry,

o expand the socialist, collective ownership system,

o further develop light industry, agriculture,
handicrafts, transportation, and commerce,

o expand education and scientific research to meet the
needs of socialist economic development, and



o increase national
standards.
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defense and improve living

Al though the Second Five Year Plan was outl ined by

Premier Zhou in 1956, the Plan was shortly abandoned for a

more energetic movement--The Great Leap Forward

(1958-1960) • By the beginning of 1958, Chinese leader s

(and particularly Chairman Mao Zedong) were reluctant to

continue an economic strategy based on the Soviet Model.

Although the First Five-Year Plan was considered a success,

potential economic and political problems loomed.

Imbalances existed between different sectors of the Chinese

economy, and between various regions of the country. As a

r esul t, the Great Leap Forwar d was insti tuted in ear ly

1958, as a means of greatly accelerating economic growth.

The Great Leap Forwar d was off icially begun when the

CCP hung out the "three red banners"--which represented the

general line2, the people's communes, and the Great Leap

Forward (U.S. International Trade Commission, p. 11). The

latter policy was adopted because Chairman. Mao bel ieved

that industrial production in China could increase rapidly

and dramatically. One means of achieving this obj ective

was through total mobilization of China's labor force. To

accomplish this, in April 1958 the People's Commune

Movement star ted, which was an unparalleled insti tutional

change in Chinese history. The communes were responsible
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for managing industry, agriculture, trade, education, and

military activities within their own regions (U. S.

International Trade Commission, p, 13). Within a few

months, an estimated 740,000 agricultural co-operatives

were merged and reorganized into 26,000 large-scale

people's communes which functioned as both productive units

and local gover nrnents (U. S. Inter national Trade Commission,

p. 13). Because the people's communes involved 120

million peasant households (or 99 percent of all peasant

families in China), this form of social organization was

extremely significant to the economic development of China

at that time.

Despite Chinese statements (see, for example, State

Statistical Bureau 1960) that the Great Leap Forward and

People's Commune Movement represented the best forms of

organization for accelerating China's socialist economic

transformation, the two movements were unsuccessful and

caused havoc in China's economy, par t Lcujar Ly ·the

industr ial sector. By 1960, it was apparent that these two

strategies were failing, and economic readjustment was

begun in 1961. In terms of industr ial pr oduction (see

Table 5.4), output of major minerals and metals continued

to rise between 1958 and 1960. Such uninterrupted growth

started during China's First Five-Year Plan, but soon began

to Q-windle as the harmful policies of the Great Leap

Forward began to t.ake effect. (Note that Chinese



'DIble 5.4

EBtimated ProclJction of ~ected lnllJstrial~
ntting t:he second pive-Year Plan (1958-1962)

~cent i.nc%eese
1958 1959 1960 1961 1962 (dec%ease) 1958-1962

CEment (thouaaoo tomes) 9,300 12,270 15,650 6,210 6,000 (35.5)

Cool (million tCll'ms) 270 369 397 278 220 (l8.5)

CrucE Oil (thouaaoo tonnes) 2,260 3,730 5,200 5,310 5,750 154.4

N3tura1 Gas (man) 110 2!K) 1,040 1,470 1,210 1,000.0

Iron Ore (thouaaoo tonnes) 29,972· 45,000 55,000 35,000 30,000 0.09

POOSIilate Rock (thousand tonnes) 305 500 600 500 600 96.7

Rolled steel (thousaoo tomes) 7,310 10,976 13,415 8,537 7,317 1.0

caoss INllJsmIAL ClJ'lRlT LFJJFL
(billion yuan/SUo S. billion)a 108.3/44.0 148.3/60.2 163.7/66.5 106.2/43.1 92.0/37.4 (15.1)

-LlGIrl' INIXJsmY
(billion yuan/SUo S. billion)a 50.3/20.4 61.6/25.0 54.7/22.2 45.1/18.3 43.4/17.6 (13.7)

-HF.J\I1Y INIXJSlRY
(billion yuan/SUo S. billion)a 58.0/23 .6 86.7/35.2 109.0/44.3 61.1/24.8 48.6/19.7 (28.9)

JTOlI = rnUlion abie meters

"using elCChange rate of 1 Yuan = 2.4618 $U.s.

Note: OutlXJt le1Tels of rolled steel are meed on danestimlly (rodlmd iron cee.

9:A1rms: Table 1.2 of Olap;er II State StatistiCDl Bureau. statistiCAl Yearbook of China 1984=1986. (in Chi~ee am ElY;llidl), 8or¥J
Kong: EooJ'd\\ie Infcemation and hJerr:::y, 1984-1986: am u. S. lUeau of Mi~s. Mi~rols Yearbook, 1949-1915 editions,
washington, D.C, published 1951-1987.
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production figures for 1958, 1959, and 1960 are suspect

because where assigned quotas could not be met, it is

believed that local Chinese communist author i ties may have

falsified production figures.)

As seen in Table 5.4, rolled steel production in China

reached nearly 13.4 million tonnes in 1960. However, in

order to meet assigned quotas, old-fashioned steel furnaces

were used, producing a significant amount of poor quality

and even useless steel. In 1958 for instance, hundreds of

thousands of small blast fur naces were buil t for producing

steel, but were operated by inexperienced workers utilizing

old production pr ocesses. In actuality, the usable rolled

steel produced between 1958 and 1960 was most likely less

than r epor te d.

After 1960, because of excessive wear and tear on

machinery and transport equipment, steel output declined

sharply. Chairman Mao realized that in order to build

large, modern steel mills, enormous capital investment was

required. However, to avoid such investment, the Great

Leap Forwar d attempted to substitute labor for capital

using outdated technology (U. S. International Trade

Commission, p, 11). Mao's philosophy of extensive growth

overnight resulted in the CCP establishing completely

unattainable steel production targets. Millions of

peasants joined the steel industry in China dur ing early

1958, boosting the number of nonprofessional wor ker s to 50
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million, or 18.8 percent of the total labor force, in

October of 1958 (U. S. International Trade Commission, p,

12). As a result, in order to meet the state's quotas,

unskilled steel wor kers pr oduced low quality steel using

outdated technology. In some areas, where even large

quantities of low quality steel were not sufficient to meet

quotas, exaggerated production figures were reported.

Problems caused by unrealistic (and in some cases

unattainable) quotas were not restricted to the steel

industry but rather, affected other industries in addition

to the agricultural sector.

Another problem which plagued China's industries, and

particularly steel, in the early 1960s was the unexpected

withdrawal of Soviet technical assistance in 1960. The

pr oblems gener ated wer ernul tifold and included poor

management, and lack of skills in maintaining existing

technology. An immediate impact on steel pr oduction was

felt as a result of the Soviet withdrawal when the Anshan

and Wuhan steel complexes were impaired, and closed down,

respectively (Chesneaux 1979, p. 101).

China's Fir st Five-Year Plan was successful, in par t,

because of Soviet assistance in nearly 150 investment

projects for which the Soviets provided designs, equipment,

engineers, and loans (Rawski 1979, p. 51). However,

Sino-Soviet tensions grew stronger after 1953 primarily

over Chairman Mao's periodic criticisms of the Soviet model
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of development. Imbalances in the First Five-Year Plan

lead to a speech by Mao in 1956 where he enumerated the

main imbalances in Chinese society (Chesneaux, p. 65).

This speech, although not publicized at the time, was an

indirect cr itique of the (Soviet) economic philosophy of

the First Five-Year Plan. When the Soviets withdrew from

China in 1960, Chinese authorities were apparently already

resolved to taking a more independent, self-reliant

attitude that, in actuality, prevailed to the late 1970s.

%be 1961-1965 Period Rf Readjgstment ADd Recoyery

With the havoc caused by the Great Leap Forward,

People's Commune Movement, and Soviet withdrawal, the

Chinese government realized in 1961 that their strategies

for accelerated growth in heavy industry were impractical

and unsuccessful. As a result, in January 1961 the CCP

Central Committee formulated four guidelines for economic

recovery: (1) readjustment, (2) consolidation, (3)

reinforcement or enr ichment of weak links Ln the economy,

and (4) improvement in production technology and the

quality of products (Cheng, pp, 268-270). Under t.he

guideline of readjustment, the sectoral priorities of heavy

industry, light industry, and aqr i cu l tur e were reversed.

U~~ike before, the industrial sector was now to support the



172

development of agriculture and provide industrial consumer

.goods.

The 1961-1965 per iod can be broken down into two

sub-periods--a Period of Readjustment (1961-1962) and a

Period of Recovery (1963-1965). The four guidelines

proposed by the CCP were formulated in early 1961, and set

the standards for readjustment of China I s economic system.

Because of the lagged effects of economic policies on

actual industr ial output levels, the industr ial recovery

from the political difficulties of 1958-1960 was not

noticeable until 1963. By 1965, agricultural and

industrial production reached levels which were ,targets

established for the Second Five-Year Plan. The Chinese

economy had essentially fUlly recovered.

Although there was a new emphasis on developing the

agriculture sector, the mining and metallurgical industries

of China were still subj ect to expansion in the early

1960s. This was required, in part, to fulfill the needs of

self-sufficiency of industr ia1 raw mater ials and

agricultural fertilizer resources. Since agricultural

development was emphasized in 1961, production of chemical

fertilizer raw materials, including pyrites and phosphates,

was expanded during the period. The steel industry, which

produced increasing varieties of products between 1963 and

1965, was even redirected towards making steel parts for

agricultural equipment ..
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The Chinese government established multiple objectives

for the nation's mineral and industr ial enterpr ises for the

years of readjustment and recovery. These included (U. S.

Bureau of Mines, Minerals Yearbook, 1963-1965 editions,

Vol. IV): (I) improving product quality, (2) diversifying

products, (3) reducing cost and increasing productivity,

(4) conserving materials and recovering more from waste,

and (5) developing new mineral reserves. To improve

efficiency in mining and processing, many mines and plants

were consolidated and revamped, and successful small mines

and plants were slated for expansion. Because of the

withdrawal of Soviet technical assistance in 1960, efforts

were made by the government in later years to train Chinese

personnel in facilities staffed and, in some cases,

designed by Chinese. Although there were increased efforts

to build miner al facil i ties of Chinese design, for eign

technology was still being purchased to 1965.

Table 5.5 lists production figures for several major

metals, nonmetals, and mineral fuels in China dur ing the

Period of Recovery (1963-l965). As discussed previously,

in January 1961 the Chinese government established new

sectoral priorities of agricultural, light industry, and

heavy industry. As a result of these policies, chemical

fertilizer production in China increased between 1963 and

1965. According to U. S. Bureau of Mines data, phosphate

pr oduction increased 28.5 per cent between 1963 and 1965,



'DIble 5.5

Estiasted ProclJction of selected In:lJstrial Items
IlJrJnJ the Pedod of Recovery (1963-1965)

~oent :inc%ease
1963 1964 1965 (decrease) 195&-1962

cement (thousand tonnes) 8,060 12,090 16,340 102.7

Coal (million tOl'lres) 217 215 232 6.9

crude on (thousand tonnes) 6,400 8,400 11,310 74.5

Natural Gas (man) 1,020 1,060 1,100 7.8

Iron Ore (thousand tonnes) 35,000 37,000 39,000 11.4

PhoSIimte Rock (thousand tonnes) 700 000 900 28.5

~ritea (thousand tonnes) 1,200 1,300 1,500 25

Rolled steel (thousand tomes) 8,537 9,024 9,512 11.4

moss lNIlJSIRIAL ClJ'lRJT La'EL
(billion YUin/SU.S. bi11ion)a 99.3/40.3 116.4/47.3 140.2/57.0 41.2

- LIGIrr INIlJSIRY
(billion yuan/SU. s. billion)a 44.5/18.1 51.6/21.0 72.3/29.4 62.5

-HENY INWSIRY
(billion yuan/SU.s. billion)a 54.8/22.3 64.8/26.3 67.9/27.6 23.9

man = million abie meters

aUsing ellChan~ rate of 1 Yuan = 2.4618 $U.S.

Note: OUtput levels of rolled steel are based on danestic:n11y {rodJood iron ore.

~troos: Table 1.2 of Chapter 11 State Statistic:n1 Bureau. statistic:n1 Yearbook of China 1984-1986. (in Chinese and Englim), Hong
Kong: Ea:>mnic Infamation and Aqe't'Cf, 1984-19861 and U.S. ·Blreau of Mines. Minerals Yearbook, 194~1985 editions,
washington, D.C., published 1951-1987.
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while pyrites production rose 25 percent during the same

period.

In examining Table 5.5, it is evident that the

policies and pr ograms adopted dur ing the 1961-1962 Per iod

of Readjustment brought about noticeable improvements in

China's economy, and increased industrial and minerals

development. In terms of iron ore and rolled steel,

increased production between 1963 and 1965 was possible

through application of new technology in existing

facilities, streamlining operations, continued construction

of partially completed steel centers, employing more coal

blending to conserve coking coal for blast fur nace

operations, and introducing oxygen converters to complement

the open hearths CU. S. International Trade Commission, pp ,

23-24).

Unlike other major minerals in China, crude oil

production was not slowed due to the confusion caused by

the Great Leap Forward, People's Commune Movement, and

Soviet withdrawal. As seen in Table 5.5, output of crude

oil increased nearly 75 percent during 1963-1965, which was

a continuation of incr eased output begun dur ing the Second

Five-Year Plan. The rate of increase of production did

slow down dur ing the Per iod of Readj ustment (1960-l962),

but nonetheless was positive. By 1965, China was basically

self-sufficient in oil, with the Daqing field being largely

responsible.
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Coal output during the Period of Recovery increased

about 7 percent. Such an increase was not as significant

as other major mineral products during the period

suggesting that coal production did not rapidly recover

fUlly from the problems caused by the Great Leap Forward.

Indeed, a dramatic decrease in coal pr oduction occurred

immediately following the Great Leap Forward, from 397

million tonnes (1960) to 215 million tonnes (1964). This

drop for ced the closure of many inefficient small mines in

China, and disrupted operations at large mines. It was not

until 1962 and 1963 that efficient s~a1l mines were

consolidated and expanded, and operations of large existing

mines became normal ized (U. S. Bureau of Mines, Minerals

Yearbook l.2.ll, Vol. IV, p. 1166). Pr oduction of coal soon

rebounded to 232 million tons in 1965.

~ Third Five-Year~ (1966-1970)

Not much was ever r epor ted on the contents of the

Third Five-Year Plan of China. It is widely known that

industrial and agricultural output declined during the

period (see Table 5.6), largely resulting from the Cultural

Revolution.

The CUltural Revolution of China--officially known as

the Great Proletarian Cultural Revolution--was an

unpr ecedented phenomenon in the history of Chinese



'DIble 5.6

astiated PrOliJction of 9!J.ected IrdJstr ial n-
lUing the '1!drd Fl~Year Plan (1966-1970)

~cent inc%ease
1966 1967 1968 1969 1970 (dec%ease) 196fr-1970

Canent (thousand tomes) 20,150 14,620 12,620 18,2~ 25,750 27.8

~1 (million tomes) 252 206 220 266 354 40.5

Crude Oil (thousand tonres) 14,550 13,800 15,9~ 21,740 30,650 110.7

Natural Gas (nan) 1,340 1,460 1,400 1,960 2,870 114.2

. Iron Ore (thousaoo tonres) 40,000 28,000 38,000 40,000 44,000 10

Pooa{ilate (thousaoo tonrea) 1,000 1,000 1,000 1,100 1,200 20

Pyrites (thousaoo tomes) 1,500 1,500 1,500 1,000 2,000 33.3

Rolled steel (thousand tonres) 9,756 6,829 9,268 9,756 10,732 10.0

moss lNIXJSlRIAL OO'll'UT LarEL
(billion ytBrV$U.S. billion)a 162.4/66.0 138.2/56.1 128.5/52.2 166.5/67.6 208.0/84.5 28.1

-LIGHT lNIXJSlRY
(billion ylBrV$U.S. billion)a 79.6/32.3 73.3/29.8 69.0/28.0 83.7/34.0 96.0/39.0 20.6

-ID::J!lTY lNIXJSIRY
(billion YlBrV$O. s. billion)a 82.8/33.6 64.9/26.4 59.5/24.2 82.8/33.6 112.0/45.5 35.3

mc:m .. million ctbic meters

aUsing exchange rate of 1 YlBn = 2.4618 $0. s.

Note: Outp.Jt levels fer rolled steel are rased on danestimlly lZoclJced iron ere.

SCUr<leS: 'l'able 1.2 of Chapter 17 State Statistim1 Bureau. S:atistica1 Yearbook ~.Chim 1984-1986. (in Chinese aoo ErJJlish), HOrJJ
Kong: Ea>nanic Infermation ald A1:Jercy, 1984-19867 aoo U.S. BlI:eau of Mines. Minerals Yearbook, 1949-1985 editions,
washington, D.C., published 1951-1987.

I-'
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The revolution was primarily a struggle for

power in which Mao's underlying goal was to strengthen his

leadership over the party and government (U. s.

International Trade Commission, p •. 18) • Many measures and

policies similar to those adopted dur ing the Great Leap

Forward were reinstated between 1966 and 1970, leading to

adverse economic and industrial conditions.

Two major impacts of the Cultural Revolution were (1)

activation of Maoist militant students known as Red Guards

to demonstrate against power holders in China's education

system, and (2) use of the People's Liberation Army to

suppress Red Guar d student activ ities when the students

exploited their government support. In their activities,

Red Guards attacked intellectuals, and fighting often broke

out between the mil i tant students and peasants or

industr ial wor ker s in var ious par ts of China (U. s,

International Trade Commission, p, 20). This eventually

led to a disr uption of the nation's industr ial system.

Table 5.6 reveals this disruption, particularly during

the 1966-1968 period when the Red Guards were active.

Gross industrial output value dropped considerably from

162.4 billion yuan in 1966 ($U.S. 66.0 billion) to 128.5

billion yuan ($U. S. 52.2 billion ). Dur ing the same time

frame rolled steel output dropped 30 percent, before

substantially increasing 1968 when the Guard

activities were suppressed by the People's Liberation Army.
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Crude oil production fared well the first three years of

the Cultural Revolution, owing to increased output at

Daqing--the nation's leading oilfield.

As seen in Table 5.6, coal production dropped

significantly in 1967, partly due to lagging efforts of

workers at coal mines. In 1967, the Chinese government

insti tuted rationing policies for coal (for pr ivate

consumption) as a r esul t of decr eased coal pr oduction (U. S.

International Trade Commission, pp. 20-21). A nearly 18

percent decrease in coal output between 1966 and 1967

caused an energy reduction which affected the output of

several other industries, such as iron ore and rolled

steel.

In.l%8, Chairman Mao had authorized the People's

Liberation Army to st.oP all Red Guard activities, as they

had outlived their usefulness and were uncontrollable.

This action was favorable to China's minerals industry, as

output increased again in 1969 and 1970 (see Table 5.6).

Upon receiving this authority, the People's Liberation Army

was given unprecedented access to management of the

economy, including minerals production (U.S. Bureau of

Mines, Minerals Yearbook lllB., Vol. W, p. 189). OVerall,

economic conditions improved when the People's Liberation

Army was in control, particularly in late 1969 and 1970

when the Army brought factional disputes under control.

Efforts were made to se.Lmulaee industrial production when a
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nationwide emulation campaign was begun at the Peking

Steelworks in late 1969, which was to serve as a model

industrial enterprise. This campaign contr ibuted to a

growing feeling of optimism in China about the state of the

nation which, in turn, helped China's economy grow. Gross

industrial output value rose dramatically between 1968 and

1970, by nearly 62 percent. At the same time, rolled steel

output increased 15.8 percent, coal output by 60.9 percent,

and crude oil output by 91.7 percent.

~ Fourth FiYe-Year~ (1971-1975)

By 1971, the Chinese economy had recovered from the

devastating economic effects of the first five years of the

CuI tural Revolution. Gross industr ial output value had

risen to 237.5 billion yuan ($U.S. 96.5 billion),

representing an increase of 46.2 percent over the 1966 (NIO

figure (162.4 billion yuan). Similarly, metals, nonmetals,

and mineral fuels pr oduction in China had grown

dramatically from their low levels of 1967 and 1968.

The 'agriculture first' policy begun during the Period

of Readjustment (1961-1962) was continued through the

Fourth Five-Year Plan. As a result, fertilizer output in

China increased vigorously from the start of the CUltural

Revolution to 1975. It is estimated that phosphate

production rose nearly 183 percent between 1971 and
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1975--the end of the Fourth Five-Year Plan (see Table 5.7).

To support agriculture, basic industry was expanded

with an emphasis on making the tools of production,

particularly mining, beneficiation, metallurgical,

chemical, and refining equipment and plants (U.S. Bureau of

Mines, Minerals Yearbook ~, Vol. III, p. 221). Domestic

rolled steel production rose from a low of 6.83 million

tonnes in 1967 to nearly 16 million tonnes in 1975. Such

an increase in production was, in part, possible because of

a steadily rising output of iron ore. This follows the

strong effort on the part of the Chinese g~vernment at that

time to expand the nation's iron ore base in order to meet

the needs of an expanding steel industry. The pressure to

substantially expand China's steel industry increased

towards 1975 as a result of a trend towards greater

industrialization to sustain the economy (Wang, p. 49).

TWo new economic concepts or philosophies were brought

forth during the Fourth Five-Year Plan--the four

modernizations and the open-door policies. In 1971,

Chairman Mao turned over responsibility of accelerating

development of the national economy to Premier Zhou (U. S.

Inter national Trade Commission, p, 22). In tur n, znou

realized that in or der to modernize China's industr ial

system, foreign technology would have to be

irnported--irnplying a need to better relations with western

countr ies. As a result, 1971 was characterized by a



Table 5.1

BBtilBted PrOlb::t:ion ~ 9!lected Inr:1.Istrial ItEE
nE1.rJj the Fou[th Five-Year Plan (1971-1915)

l'ercent: 1nccease
19n 1912 1913 1914 1915 1971-1915

Canent (thousand tOlUl!!s) 31,500 35,470 37,310 37,090 46,260 46.5

Coal (mdllion tonncs) 392 410 417 413 482 23

Crude Oil (thousand tonnes) 39,410 45,670 53,610 64,850 77,060 95.5

Nal:ural Gas (man) 3,740 4,840 5,900 7,530 8,850 136.6

Iron Ore (thousand tonnes) 48,,000 60,000 56,000 60,000 65,000 35.4

PhoBIilate (thousand tomes) 1,200 2,000 3,000 3,000 3,400 183.3

Pjrites (thousand tonnes) 2,000 2,000 3,600 3,700 3,000 90

Rolled steel (thousand tomes) 11,707 14,634 13,659 14,634 15,854 35.4

moss lNnIS1RIAL OOTFUT LarFL
(billion ymn/$U.S. billion)a 237.5/96.5 251.7/112.1 274.1/137.1 273.0/140.0 312.4/167.5 31.5

-LIGHT lNnIS1RY
(billion ymn/SU. s, billion)a 102.0/41.4 107.9/48.0 118.9/59.5 121.3/62.2 137.6/73.8 34.9

-HEAVY lNnIS1RY
(billion ymn/$U. S. billion)a 135.5/55.0 143.8/64.0 155.2/77.6 151.7/77.8 174.8/93.7 29

Il'on = million cubic meters

aUsing exchange rates of 1 Yuan = 2.4618 $U.S. (1971), 2.2461 ar.s, (1972), 1.9998 sc.s, (1973), 1.9503 $U.S. (1974), and 1.8650
$U.S. (1975).

~te: Output levels of rolled steel are awed on danestically troc1Joed, iron ore.

SJuroes: Table 1.2 of Chapter I; state Statistim1 Bureau. statistical Yearbook of China 1984=1986. (in Chinese aoo English), HCln'J
Kong: E<xlncmic Information aJ1!i hJercy, 198.1-19861 and U.S. Bur eau of Mines. Minetals Yearbook, 1949-1985 editions,
washington, D.C., published 1951-1987. ....
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thawing of relations between China and the western world.

During February 1972, united States President Nixon visited

China--an unprecedented event at that time--and signed the

Shanghai Communique which provided'a framework for China to

import u.S. industrial technology (U.S. International Trade

Commission, p 22). Based on Premier Zhou's outward looking

strategies, his four modernizations proposal was designed

to develop the nation's economy through modernizing China's

agriculture, industry, science and technology, and national

defense (U.S. International Trade Commission, p. 22).

Despite Zhou's support of the four modernizations and

open-door philosophies, in the early 1970s China did not

eagerly seek or consider participation in any industrial

and mineral joint-ventures with developed nations (U. S.

Bureau of Mines, Minerals Yearbook u.ll., Vol. III, pp,

221-223). At the time, the 'Gang of Four'--a radical

faction committed to the policies of the Cultural

Revolution--were vehemently opposed to for eign

participation in the exploitation of China's natural

resources. However, since there was a need to acquire

advanced technology from abroad, some for eign visits wer e

made and foreign equipment purchased (under special

conditions) from industrialized countries such as Japan and

the United States. The Japanese tours were perhaps the

most successful; these involved technological exchanges

involving steel equipment, fertilizers, metallurgy, and
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As mentioned

previously, at this time high priority was given at this

time to the steel industry in order to accelerate China's

industrial growth. Other national policies and programs

communistic or
for (limited)

within China's minerals industr ies dur ing the Four th

Five-Year Plan LncLuded (U. S. Bureau of Mines, Minerals

Yearbo9k, 1971-1975 editions, Vol. III):

o a continued emphasis on enhancing China's position
as a world industrial power and reduction in
dependence on other nations,

o favor ing developing countr ies with
strongly socialistic governments
international trade,

o an urging of the nation's enormous population (800
million) to expl or e for and develop even low-gr ade,
non-competitive mineral supplies,

o an emphasis on developing coal mines in the south,

o acquisition of necessary plants, equipment,
machinery, and technology (particularly towards 1974
and 1975) when required to modernize inefficient
small-scale operations.

At this juncture in time, the Chinese government

encouraged domestic minerals production to meet industrial

needs even though the goods could be acquired through

imports. The government attempted to modernize small-scale

inefficient mines by the purchase of foreign equipment and

the dispersal of skilled workers from large efficient mines

to the less-efficient operations.
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.ne Fifth Five-Year Rl.AD n976-!9m

The traditional five-year planning per iod was

abandoned for the Fifth Five-Year Plan. Instead, a

Ten-Year Plan (1976-1985) was prepared which sought to

build China into an independent industr ial and economic

system dur ing 1976-1985, enabling the nation to achieve an

industr ial ranking on par with other developed na tions by

the turn of the century.

It is suspected that a draft of the Fifth Five-Year

Plan was prepared by Zhou and Vice Premier Deng Xiaoping

(U.S. International Trade Commission, pp. 23-24), although

the plan itself has never been published or cited in

Chinese sources. After Zhou died in January 1976, Deng was

vUlnerable to cr iticism from radicals. Indeed, the newly

selected Premier Hua Guofeng harshly attacked Deng's

economic strategies, and devised his own national

development plan for a ten-year per iod hoping he would

remain in power throughout the time (U. S. International

Trade Commission, pp. 23-24).

The Ten-Year Plan (1976-1985) was prepared according

to the four modernization guidelines proposed by Premier

Zhou (acting on Chairman Mao's instructions) at the Third

and Fourth National People's Congresses (Peking Reyiew).

According t.o t.he plan, by the year 2000 "the output per

unit of major agricultural products is expected to reach or
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surpass advanced wor ld levels and the output of maj or

industr ial pr oducts to appr oa ch, equal, or outstr ip that of

the most developed capitalist countries" (Peking Review, p.

18) • Emphasis conti nued on developing the agr icul tur al

sector to serve as a solid foundation of the national

economy.

In terms of industr ial development, the Ten-Year Plan

envisaged an advanced, heavy industry with the

metallurgical and mineral fuel industries being further

developed through the adoption of new techniques (Peking

Reyiew, p, 19). Additionally, the Pla,n called for the

iron and steel, coal, crude oil, and electricity industries

of China to be ranked among the world's leaders in terms of

output by 1985, and the petrochemical industry to be

greatly advanced (Peking Reyiew, p. 19). A new aspect

included in the Ten-Year Plan was the acceptance of foreign

trade and investment in China where needed to suppor t

industry.

The second maj or task of China's Ten-Year Plan

directly impacted the mining and mineral industries of the

nation--"speed up the development of the basic industr ies

and give full scope to the leading role of industry"

(Peking Review, pp. 22-23). Steel continued to be

regarded as the key link in China's industrial development.

Efforts were also taken to step up development the

power, fuel, and raw and semi-finished materials industries
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in China. Specifically, the state planned to build or

.complete 120 large-scale pr oj ects, including ten iron and

steel complexes, nine nonferrous metal complexes, eight

coal mines, and ten oil and gas fields (Peking Review, pp.

22-23) •

Within one year after Hua' s announcement of the

Ten-Year Plan in February 1978, nearly 100,000 construction

projects of various sizes were begun (U. S. International

Trade Commission, p. 25). However, due to the lack of

capital funds, as well as advanced technologies and

materials, many of these projects had to be abandoned. The

high economic and industrial growth rates called fOt in the

Ten-Year Plan had proven to be impractical and unrealistic.

At this time, Premier Hua' s faction lost control and Deng

returned to power and called for an abandonment of the

impractical policies of the Ten-Year Plan. As a resul t,

in December 1978, a Three-Year Adjustment Plan (1979-1981)

was substituted for the existing Ten-Year Plan. This

marked the official beginning of the four modernizations

and open-door policies.

Because of China's overenthusiasm to develop rapidly,

significant human and capital r eaour ces wer e wasted and

inefficiently utilized. As a result, the rate of growth of

output of many minerals slowed considerably by 1978, and in

some cases fell (see Table 5 .8). Rolled steel production

dropped nearly 14 percent between 1977 and 1978, and steel



'DIble 5.8

EBt1lllted ProWction m selected IrdJstr ial IteIIB
JlKing the Fifth Fi~Year Plan (1976-1980)

Per~ iJX%eese
1976 1977 1978 1979 1980 (deaease) 1976-1980

C8nent (thousand tonnes) 46,700 55,650 65,2«> 73,900 79,860 71.0

Cm1 (million tonnes) 483 550 618 635 620 28.4

crud~ Oil (thousand tonnes) 87,160 93,640 104,050 106,150 105,950 21.6

Natw:al Gan (man) 10,100 12,120 13,730 14,510 14,270 41.3

Iron Ore (thousand tonnes) 60,000 81,000 70,000 75,000 75,000 25

PhosP'iate (thousand tonnes) 4,000 860 1,033 1,874 2,360 (41)

Pyrites (thousand tonnes) 2,000 2,1Il0 3,600 3,700 3,1Il0 90

Rolled steel (thousand tonnes) 14,634 19,756 17,073 18,293 18,293 25.0

GmSS INOOSlRIAL oom.rr Lt.VFL
(billion yuarv'$U.s. billion)a 315.8/163.1 357.8/193 .1 406.7/243 .6 448.3/289.0 489.7/326.2 55.1

-LIGIfl' INIlJS1RY
(billion yuarv'$U.S. billion)a 139.5/72.0 157.3/84.9 175.3/105.0 195.8/126 .2 230.9/153 .5 65.5

-HEAVY INIlJS1RY
(billion yuarv'$U.S. billion)a 176.3/91..0 200.5/108.2 231.4/138.6 252.5/162.8 258.8/172.4 46.8

man ,. million o.bic rreters

aUsing ellChange rates of 1 Yuan = 1.9368 $0. S. (1976), 1.8527 $0. S. (1977), 1.6697 roo S. (1978), 1.5511 roo s. (1979), and 1.5011
$0. S. (1900).

Note: output levels of rolled steel are l:esed on cbnestically Iroci1oed iron eee,

l'Wroes: Table 1.2 of Chapter 17 State Statistical Bureau. statistical Yearbook of ChiM 1984-1986. (in Chinese and English), Hong
1(0119: Eooncrnic Inf()[mation and Aqerej, 1984-19867 and U.S. Bureau of Mines. Minerals Yearbook, 1949-1985 editions,
washington, D.C., published 1951-1987. ....

co
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production was expected to increase rapidly dur ing the

period. Under the guidelines of the Three-Year Adjustment

Plan, 1979 and 1980 were years of consolidating

enterprises, readjusting priorities, and delaying foreign

pr oj ects (0. S. Bur eau of Mines, Minerals Yearbook ll1..a,

Vol. III, p. 333). As a result of these and other

measures, industr ial output, including minerals, began to

recover in 1979 and 1980. As seen in Table 5.8, GVIO

reached approximately 489.7 billion yuan ($U.S. 326.2

billion) in 1980, a 20.4 percent increase over 1978, and

55.1 percent increase over 1976.

Under the 1979-1981 Three-Year Adjustment Plan,

capital investment in many sectors was slashed,

particUlarly in the metallurgical, machine-building, and

chemical industr ies (Cheng, pp, 278-281). A decrease in

investment in China's steel industry--also called for in

the 1979-1981 plan--represented a fundamental shift in the

nation's development priorities. The slack in capital

investment was in turn picked up by the textile and light

industries, as well as China's agricultural sector. As a

result of decreased investment in China's steel industry,

output of rolled steel stagnated in China, partiCUlarly

during the Sixth Five-Year Plan.
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~ Sixth Five-Year~ (1981-1985)

After the Ten-Year Plan was abandoned (late 1979), the

State Planning Commission began to draft the Sixth

Five-Year Plan for social and economic development of China

(see Foreign Language Press, 1984a). This plan was finally

approved by the Fifth Session of the Fifth National

Congress on December 10, 1982 (U. S. International Trade

Commission, p. 27). Prepared by Deng Xiaoping, Hu Yaobang,

and Zhao Ziyang, the Sixth Five-Year Plan called for 1)

moderate gr owth rates in industr ial pr oduction (aver age

annual increase of 4 percent), 2) lower consumption of

mater ials and ener gy in pr oduction, 3) ener getic

development of relations with foreign countries (including

imports of advanced technology), and 4) technological

transformation of existing enterprises based On assessments

of priorities (China Reconstructs).

Development of mineral resources, particularly coal

and petr oleum, received high pr ior i ty in the Sixth

Five-Year Plan. Of the 890 projects designated for

construction between 1981 and 1985, twenty-one projects

were in the energy sector (U. S. Bureau of Mines, Minerals

Yearbooks ll8.3., Vol. III, p. 179). These included the

Daqing and Shanghai petrochemical complexes, and eight coal

mine development projects. According to the State

Statistical Bureau, a total of 70.5 billion yuan was spent
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dur ing the Sixth Five-Year Plan per iod on ener 9Y pr oj ects,

25.6 percent more than during the previous five years

(China Daily September 18, 1985). Production capacity of

coal mines increased by 84.6 million tonnes during the

period (China Daily September 18, 1985), significantly mor e

than what was tar geted.

Growth in China's energy output during the Sixth

Five-Year Plan provides some evidence that increased

investment in the sector may have had an impact,

par ticularly in the later year s of the per iod. As seen in

Table 5.9, coal and crude oil production increased 39.9 and

23.4 percent, respectively, during the five years.

Production of these two mineral fuels was virtually at a

standstill between 1978 and 1980.

with the decreased emphasis on the steel industry

during the Three-Year Adjustment Plan period (1979-1981),

output stagnated dur ing the Sixth Five-Year Plan per iod.

Table 5.9 reveals that r oIled steel production r ernained

steady at 18,290,000 tonnes between 1981 and 1984, and fell

Slightly to 16,100,000 tonnes in 1985. This is in direct

contrast to the Sixth Five-Year Plan which called for a 7.9

per cent increase in r ol.Led steel output dur Lnq the per iod

(For eign Language Pr ess 1984a, pp. 101-104).

Accor ding to the Sixth Five-Year Plan, pr oduction of

phosphate and potash fertilizers was to be stepped up and

the proportion of phosphate and potash fertilizers in the



'DIble 5.9

BBtiEted ProdJction of selected IrdJstr tal IteBB
lUing the Sixth Fi~Year Plan (1981-1985)

Percent increase
19B1 1982 1983 1984 1985 (dec%ease) 1981-1985

CSllent (thoosand tonnes) 84,000 94,072 108,250 121,000 142,500 69.6

ea..l (million tomes) 622 666 715 789 870 39.9

erlloo Oil (thoosand tonnes) 101,220 102,120 106,070 114,610 124,900 23.4

Natural ('.as (11m) 12,740 11,930 12,210 12,410 12,860 0.94

Iron Ore (thoosand tonnes) 75,000 75,000 75,000 75,000 66,000 (12)

PhosPlate (thousand tonnes) 1,200 2,000 3,000 3,000 3,400 183.3

Pyrites (thousand tonnes) 3,000 3,000 3,000 4,600 4,000 26.3

Rolled Steel (thousand tonnes) 18,293 18,294 18,294 18,293 16,098 (12.0)

GroSS lNlllSIRIAL oomrr LFNEL
(billion ymn/$U. S. blllion)a 512.0/300.4 550.6/2~.9 608.8/308.1 703.0/303.0 829.5/282 .5 62

-LIGHT INIlJSlRY
(billion ymn/$U.S. billion)a 263.7/154.7 276.6/146 .2 295.4/149.5 348.4/150 .2 411.3/140 .1 60

-HF.JWY INIlJSlRY
(billion yuan/SU.S. billion)a 248.3/145.7 274.0/144.8 313 .4/158.6 354.6/152.8 418.1/142.4 68.4

man = million Cltlic neter s

aUsiDl eX:hange rate of 1 Yuan = 1.7045 so.s, (1981), 1.8925 $U.S. (1982), 1.9757 ar.s, (1983), 2.3200 ai.s, (1984), and 2.936
so, S. (1985).

Note: Output levels of rolled steel are bleed on danestic procl1ction of iron cee,

SlUroes: Table 1.2 of Chapter I, State statistical Bureau. statistical Yearbook of China 198.-1~. (in Chinese an:] English), Hong
Kong: Ea>nanic Infcemation an:] ~rcy, 1984-1986; an:] U.s. B\reau of Mines, Minerals Yearbook, 1949-1985 editions,
washiDlton, D.C., published 1951-1987. .....

1.0
tv
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total output of chemical fertilizer increased gradually.

Phosphate pr oduction in China incr eased signif icantly

during the per iod--from 1.2 million tonnes in 1981 to 3.4

million tonnes in 1985. This represents more than a 183

percent increase. Similarly, potash production escalated

from 20,000 tonnes in 1981 to 40,000 tonnes in 1985--a 100

per cent rise. Such an increased output of chemical

fertilizers was partially due to increased capital

construction in the industry, including plants for

producing phosphates in Yunnan, Guangdong, Anhui, Jiangxi,

Henan, Shandong, and Sichuan, and the first-stage

construction of a potash fertilizer plant in Qinghai

(Foreign Language Press 1984a, pp. 108-110).

Var ious gover nment policies enacted dur ing the Sixth

Five-Year Plan per iod directly impacted mining and minerals

development in the nation, particularly dur ing the latter

part of 1981-1985 and the subsequent Seventh Five-Year Plan

per iod. These include (U. S. Bureau of Mines, Minerals

Yearbook, 1981-1985 editions, Vol. III):

(1) government rewards to individuals who volunteer
information on new mineral producing sites;

(2) establishment of a trademark law to provide
protection for excLus Ive use of trademarks;

(3) supervision by the State Economic Commission,
State Scientific and Technological Commission, and
the State Bur eau of Standar dizati on over
industry's adoption of international standards;
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(4) establishment of a patent law detail ing rui es and
regulations to protect patent rights;

(5) initiation of the first phase of a new taxation
system (June 1983) whereby enterprises paid both
taxes and a portion of profits to the state, and a
second phase (October 1984) wher eby enter pr ises
paid only taxes to the state; and

(6) dismantling of the people's communes.

The for egoing mea sur es largely affected Chinese

miners; additionally, many new strategies adopted during

the Sixth Five-Year Plan also influenced foreign investment

in the mining sector of China.

In a change of atti tude, the Chinese goverment

encouraged foreign capital, technology, and ventures to

assist the nation's modernization drive (U.S. Bureau of

Mines, Minerals Yearbook l.2..aJ., Vol. III, pp. 193-194).

Along this line, in early 1984 the State Council opened

fourteen por t cities and Hainan Island to for eign

investor s, As with the four special economic zones,

foreign investors receive 1) preferential tax treatment, 2)

simplified entry-exit procedures, and 3) rights . to

establish wholly owned enterprises in the fourteen cities

(U. S. Bureau of Mines, Minerals Yearbook illl, Vol. III,

pp. 193-194). With the many new measures to encourage

increased domestic mining and foreign par ticipation,

China's mineral sector helped to boost the nation's GVIO

nearly 62 percent during the period (Table 5.9) •
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Similarly, heavy industry rose more than 68 percent between

1981 and 1985, compared with 60 percent for light industry.
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Notes ~ Chapter y

1. As based on discussions with the Bureau of Science and
Technology Planning, and National Land Bureau, State
Planning Commission, Beijing, October 1986.

2. The 'general line' for socialist construction was
simply a set of four par ty slogans--abundance, speed,
goodness, and economizing.
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CHAPTER VI

TOE FUTURE OP MINERALS DEVELOPMENT IN CHIHA

Mineral Exploration ADd Develqpment Policies ~ China:
1986-1990

China's Seventh Five-Year Plan outlines major policies

for geological pr ospecting activities for the per iod

1986-1990. They are (1) to speed up mineral surveys and

evaluation of reserves; (2) to increase prospecting for

oil, natural gas, and coal and to try to verify new

reserves of these as well; (3) to improve the general

survey of gold, silver, copper, aluminum, lead, zinc, tin,

SUlphur, borax and other mineral ores and to locate

additional exploitable reserves; and (4) to promote work in

hydrogeology and engineering geology and lay a solid

foundation for geological wor k and research (Xinhua ~

Agency ~ BUlletin, p. 24). Al though nine metal and

nonmetal minerals are specifically mentioned in China's

Seventh Five-Year Plan, four of them will apparently be

subject to the most extensive exploration efforts--copper,

lead, zinc, and bauxite (aluminum). shor tages of copper

and copper alloys, zinc and z inc alloys, and aluminum and
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aluminum alloys lead to increased imports of these metals

into China during the 1980s. Other minerals which will be

subject to increased exploration include tungsten and

motybdenun, which are not mentioned at all in the Seventh

Five-Year Plan. These two minerals, and particularly

tungsten, are important foreign exchange earners for China.

The nonferrous metals industry in China has been

designated as a priority industry for expansion during the

1986-1990 period. In respect to construction of the

industry, emphasis will be placed on technological

renovation and expansion of the existing enterprises--from

which 70 percent of the total additional output is expected

to be obtained dur ing the five-year per iod (China Economic

~ December 30, 1985). In addition, new copper, lead,

zinc, and bauxite mines will be opened up; and new aluminum

electrolysis plants and processing facilities, magnesium

factor ies, and har d metal pr ocessing factor ies will be

established. The Chinese government plans to boost

pr oduction of copper, al uminum, lead, zinc, ti n, nickel,

antimony, mercury, magnesium, and titanium by an average

annual growth rate of 7.6 percent between 1985 and 1990

(China Daily July 29, 1986).

In terms of m!ner al fue 1s, al though Chi na 's pr esent

five-year plan calls for accelerated prospecting for

petroleum, p3tural gas, and coal resources in an effort to

reduce the nation's unbalanced reliance on petroleum,
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increased prospecting is not the major emphasis. China's

current policies for petroleum focus more on transforming

existing enterpr ises rather than accelerated exploration

for additional resources. New efforts will be made to

renovate and expand old oil fields and ref iner ies, and to

provide them with suppor ting facilities. In attempts to

maintain a stable oil yield at Daqing, a great deal of

equipment has been impor ted from abroad, and advanced

technology has also been introduced on a large scale.

Since petroleum is a major foreign exchange earner, the

Chinese government realizes it must continue to exploit oil

resources and at least maintain current levels of

production while stepping up exploration effor ts. Even

though China is a major world oil producer, it exports

nearly 25 percent of its production in return for as much

as 20 percent of its foreign exchange earnings. l

Because of China's incr easing need for ener gy

supplies, Chinese geologists accelerated their prospecting

for natural gas in the 1980s. Prospecting for onshore

natural gas is now underway in many parts of China,

including the eastern coastal plain where shallow gas

deposits exist (Hayes). According to Asian .Q.i.l ,gng ,Gg§

(Hayes), associated gas reserves of about 1.8 trillion

cubic feet may be present in the Zhongyuan Basin, which

lies between Henan and Shandong. In addition, Zhongyuan
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may soon replace Daqing (associated gas) as eastern China's

largest gas producer.

Although the Chinese are increasing exploration for

petr oleum and, in par ticular, natural gas, for eign inter est

in these resources has apparently decf Lned since 1985.

With the plunge in the international pr ice of petroleum,

and increasing complaints of a lack of profits in existing

joint-ventures, foreign exploration in China for petroleum

and natural gas has dropped significantly, with the

possible exception being in the nation's northwest interior

region. As evidence of this, the level of exploration for

petroleum in China's recently opened ten southern provinces

has been disappointing to the Chinese government.

Coal resources in China are widely abundant and, as

such, emphasis dur ing the 1986-1990 per iod will not be on

the exploration for additional coal, but rather, on the

technological transformation and renovation of the coal

industry. Specifically, the Seventh Five-Year Plan calls

for (1) improved efficiency of coal mining enterprises; (2)

technological transformation, renovation, and expansion of

existing coal mines, (3) the pooling of funds to operate

existing mines; and (4) the provision of aid to the

constr uction of selected small and medium-sized local coal

mines (Xinhua ~ Agency ~ Bulletin, p. 20-21).

According to the Ministry of Coal Industry, China plans to

modernize 77 maj or coal mines before 1990 (Xinhua News
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Service JUly 18, 1986). These mines are expected to serve

as models in productivity, with each worker producing two

tonnes per wor k day, an amount which is mor e than double

the present figure for the nation.

To facilitate the management and mining of all of

China's mineral resources, a law governing the exploration

and exploitation of minerals was recently formulated and

adopted. On March 19, 1986, the 'Mineral Resources Law of

the People's Republic of China' was adopted at the 15th

session of the Standing Committee of the 6th National

People's Congress (Foreign Broadcast Inormation Service

March 25, 1986). Although adopted in March 1986, tile Law

was not effective until October 1, 1986. According to its

text, the law was drawn up on the basis of the Constitution

of the People's Republic of China for "the purpose of

developing the mining industry, str engthening the wor k of

prospecting for and exploring, exploiting, and protecting

mineral resources, and ensuring the fulfillment of the

immediate and long-range needs of the socialist

moder niz ati on PI ogr am. "

In brief, the Law is aimed at encouraging while

regulating mining by state-owned, and collective and

private enterprises. The Law stipulates that no mining can

take place without a state license which could be revoked

if the law were violated; and it also requires mining

ventures to pay a 'resource exploitation tax' and other
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fees to the state for extracting mineral resources--which

are legally state property. The environment is protected

in the new Law by a special clause which requires mining

enterprises to reclaim land that has been destroyed during

mining.

In addition to the newly adopted Mineral Resour ces

Law, other means of achieving current mineral exploration

and development obj ectives will be used by the Chinese

government. These include better cooperation--both foreign

and internal. For China to implement some of its present

mineral policies successfully, foreign cooperation is

crucial in areas such as technology transfer and generation

of foreign exchange. The mineral exploration activities

called for in China's Seventh Five-Year Plan will require

large amounts of money to be invested by both the Chinese

gover nment and for eign countr ies and companies. An

estimated one hundred million yuan ($U.S. 31.2 million) was

invested in 1986 alone by the Chinese government for gold

exploration (Journal ~ Commerce).

Besides foreign cooperation, lateral cooperation among

China's mineral-related ministries is vital if China is to

successfully accomplish its objectives. Recently measures

have been taken at the ministerial level in China to expand

lateral cooperation and exchange. In 1986, for example,

the Ministry of Petroleum Industry and Ministry of Geology

and Mineral Resources reached an agreement calling for
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closer ties to speed up oil and gas pr ospecti ng (Moor e, p.

42) • This agreement can mean an end to their alleged

interministry rivalry in China and, as a result,

elimination of duplication of exploration efforts.

Predicted/PlAnned Future OUtput ~ Metals. Nonmetals,
.ADd Mineral Fuels

Some Chinese mineral-r~lated organizations, such as

the Ministry of Coal Industry, have published predicted or

planned output targets for specific mineral commodities to

the year 2000. Table 6.1 lists pr edicted mineral

production amounts for 10 metals, 13 nonmetals, and three

mineral fuels for 1990, 1995, and 2000. Many of these

predictions are based on historical growth rates of

pr oduction, recent capital investment levels in

mineral-related industr ies, and planned future output

targets. Most predicted output levels in Table 6.1 are

based on various assumptions (see, for example, Johnson and

Clar k, p, 112) such as conti nued open-door pol ici es and

economic growth in China to 2000. Table 6.1 provides an

overview of what Chinese and other sources predict in terms

of mineral output levels in China for the next several

years. All predictions are subject to error.



'nm1e 6.1

Predict:ed/Plamed Puture llilKals OUtput of au.m

204

Predicted Quantity Year SOUrce
Mi.IKal (tba1Sllnd tames

unless otbervise noted)

METALS
AIuninLln 650 1990 (1)

1,000 1995 (1)
1,400 2000 (1)

Co~r 350 1990 (1)
425 1995 (1)
500 2000 (1)

Gold 0.124 1990 (2)

Iron orea 135,000 1990 (1)
170,000 1995 (1)
225,000 2000 (1)

lad 350 1990 (1)
450 1995 (1)
550 2000 (1)

Nickel 65 1990 (1)
85 1995 (1)

110 2000 (1)

Steel 55,000 1990 (3)
45,000 1990 (1)
60,000 1995 (1)
00,000 2000 (1)

Tin 24 1990 (1)
27 1995 (1)
30 2000 (1)

Ttmgsten 13.75 1990 (1)
15.50 1995 (1)
19.00 2000 (1)

Zirx: 500 1990 (1)
700 1995 (1)
900 2000 (1)

(Continued)
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Predicted Qur~ntity Year SaJrce
~al (tbaJS8nd tCDleS

unless ot.beEvise noted)

N»l1ETALS
Asbestos 190 1990 (4)

Asbestos ProCbcts 100 1990 (4)

Barite 1,450 1990 (1)
1,950 1995 (1)
2,500 2000 (1)

F1uorSIBr 900 1990 (1)
950 1995 (1)

1,000 2000 (1)

Granite 600,000 1990 (4)
sq meters

Graphite 250 1990 (5)

GyIElIIl 7,750 1990 (4)

Kaolin Clay 900 1990 (4)

Marble 2,500,000 1990 (4)
sq meters

PhoSJ.:ilate rock 16,500 1990 (1)
19,500 1995 (1)
23,000 2000 (1)

SOda ash 3,500 1990 (1)
5,000 1995 (1)
7,000 2000 (1)

SUlfur 2,000 1990 (1)
3,000 1995 (1)
4,000 2000 (1)

TalaIm 900 1990 (5)

(Continued)
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~e 6.1 ContiDJed

Predicted/P.l.alDed Puture 1U.ne£a1B~ of Qdm

Predicted Quantity Year source
llilKal (f:boIJSand t;mnes

unless otber:vise noted)

MINmAJ:, FUELS AND RETATfiP MATf2IM.S

Call 900,000 19~ (6)
1,150,000 2000 (6)
1,200,000 2000 (7)

Cruce Oil 150,000 19~ (8)
200,000 2000 (8)

Natural 12 billion, 19~ (6)
Gas 18 billion 2000 (6)

'IOTA[, 1.3 billion tceb 2000 (9)
ENERGY 1.48 billion tcec 2000 (9)

tee: One ton of ooal Equivalent enerq{ ('OCE) is defined as the
ama.mt of fuel that is required to J?[ovide 7 mUlion
kilocalcr ies of heat energy. It is equivalent to 1.4
tonnes of raw cx:>a1, 0.7 tonnes of a:ucE oil, 752 cubic
meters of mtural gas, am 41.3 kilowatt hours of
electr icity.

aAsslIlles an average iron content of 31% fer Chinese ce es aId 64%
fer impx ted 0[ es.

br.Qrl-Case ~ocbction scemr Io,
cai~case ~odJction scemr to,

SWroes:
(1) Jdmson, Charles J. and Allen L. Clar k, "China IS
Minerals Futures. n Natural Resggces Forwn.
11(1987) :111-126; (2) Chin, Fdnorxl. "Far Fast: China. n

Minim Annual Review 1986 (1986) :351-360; (3) China ~ily.

nTargets set fa: ~~ Prcxhction, n Beij lng, January 17,
1986; (4) China Econgnic News. Rehire Boosts No~rretallic

Minerals out;ut,n Beijing, January 6, 1986;
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SClJroes Contirued Table 6.1:

(5) China Dlil¥. "state cash fer Minerals Doubled in
Expert Ikive." by Gm Z1¥)J'V3Shi, Beiji~, A{:Cil 7, 1986;
(6) Joint Eoonanic CGnmittee. "China: Energy and Econanic
Growth." in China's Econaw LoOks Toward the Year 2000. by
Brown, William B., Vol. 2, N!lShington, D.C., May 21, 1986,
pp. 22-39; (7) Ministry d Coal Irdtstry. China Coal
TndURtry Yearbook 1983. HCXlg Kong: Eoormic Infcrmation
am Agerr:y, 1983, p. 93; (8) XinbJa News Agency News
Bulletin, "The seventh Piv~Year Plan of the Fecp1e's
RePli>l1c of ChiI'D fer EcDrxmic and SOCial Del7elq;ment
(1986-19!r) ), e]lCerpts, No. 013605, Beij ing, A{:C il 15,
1986, and (9) State PlanniD;J Camnission et a1. China In
2QWl.. General repoct, 12 st:b-repoctB, am over 20 special
repa:ts, QJnpi1ed by the State Planni~ am Eoonanic
CCI'lInissions, state scteree am Technology camnission, am
the Chinese Academy of SOCial SCierx:es, Beij i03, 1985.
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Fgture liner'alB OUtput: Labor Pr'oductivity.
Mechanization, .And Options

One means of assessing the likelihood of continued

growth in China's minerals industry is by examining labor

productivity in mining through time. In China an estimated

five million people are employed at nearly 124,000

collectively and individually-run mines (Summary of World

Broadcasts April 16, 1986), and millions more are directly

or indirectly employed in the estimated 6,000 state-run

mines. Thus, the mining industry in China is a source of

large scale employment, and with planned expansion in

minerals production, avenues for additional employment are

likely to improve.

With an expanding mining industry in China, the demand

for wor kers of both the skilled and unskilled types is

gradually increasing. In general there is a shortage of

skilled workers and technicians in mining areas throughout

China •

The mining industry of China is not as advanced

technologically as in other industrialized countries of the

world. Much of the nation's mining operations are carried

out via manual labor. As a result of a general lack of

mechanization of the industry, labor productivity in

Chinese mining operations has only gradually increased.

Table 6.2 lists labor productivity in terms of output of



Table 6.2

~ ProWctivity in ()JtpJt '1'enB of ~al-related Inl:l1str ies

(tomes/workec/year)

Years ~cent

IrdJstry Increase
1980 1981 1982 1983 198.& 1985 (Decrease)

gw" nDJSIBY
Overall (roWctivity 274 261 262 267 271 282 3.0
of coal (roWction

1DWDI DIXJSIRY
Overall (roWctivity 245 213 199.7 196.2 NA NA (19.9)
of crude oil IroWction

JQlTUlmilCAL nmsmY
Ovenll IXodlctivity NA NA 3,445 3,483 3,824 3,902 13.3
of ~~st mining

Opencast pit miner NA NA 4,796 4,879 5,694 5,661 18.0

Overall (rodlctivity NA NA 265 295 300 303 14.3
of underground mining

Uroerground miner NA NA 387 418 445 477 23.3

Iron sne1ting, blast furmoe 1,302 1,225 1,282 1,387 1,413 1,466 12.6

steel making-~n hearth 569 515 506 534 527 4~ (13.9)

NA = Not available

SOUrces: St.ate Statistical Bureau. statistical Yearbooks .2f~, 1981-1986 editions, Beijing.
N
0
\0
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mineral-related industr ies in China between 1980 and 1985.

As seen, the overall productivity (tonnes/wor ker/year) of

coal production has only increased 3.0 percent during the

six-year per Lod, In terms of cr ude oil pr oduction, the

overall productivity has decreased rather strongly--19.9

percent between 1980 and 1985.

Labor productivity figures for China's metallurgical

industry through the 1980s are somewhat more promising than

those in energy industries. The overall productivity of

opencast mining in China--where excavation is peformed from

the surface--increased from 3,445 tonnes per wor ker per

year in 1982 to 3,902 tonnes in 1985. This represents an

increase of more than 13 percent in output. Similarly,

underground mining in China has exhibited a 14.3 percent

increase in overall productivity between 1982 and 1985.

Productivity in China's mining industry is an

important ingredient or determinant of output. It is

particularly important with respect to the future of

minerals output in the nation. One of the maj or obj ectives

of China's Seventh Five-Year Plan is to Lncrease capacity

of nonferrous metals production. More than 70 percent of

increased capacity is to come from improvements in existing

operations (Chen Yunhe, pp. 31-33). The remainder will

come from newly developed mines.

If China's minerals industry is to continue expanding,

overall efficiency of mining must increase. Two questions
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raised by this are (1) how much can labor productivity

improve in Chinese mining operations, and (2) can an

impr ovement in labor pr oductiv ity result in a signif icant

incr ease in mineral s output in the shor t-t.erm as well as

long-term. It is apparent from China's Seventh Five-Year

Plan that the gover nment is depending on incr eased

efficiencies in mining, processing, and refining to aid in

boosting minerals production (particularly nonferrous

metals) in the country.

Accor ding to a r ecently publ ished r epor t on

mechanization of China's underground mining operations, the

most important reasons for failure to reach pr oduct I on

capacity in the nation include inaccurate geological data,

overly ambitious initial designs, and low levels of mining

technology and management expertise (Chen Yunhe, pp,

31-33) • Incr eased mechanization is necessary to impr ove

labor productivity, in addition to the working environment

and safety. Because of China's ambitious plans for future

minerals output, the study suggests that maximum practical

application of mechanization be the guiding pr inciple in

design and development of new large and medium-sized

underground mines. Three types of mines should be

considered for mechanization: (I) operating mines that

have not reached production capacity, (2) large and

mediQ~-sized operations with relatively large and

identified reserves, and (3) mines that produce mater ia1s
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that are desperately needed for national economic

construction or are potential export earners.

During the next 15 years the Chinese government faces

several options in respect to th.e direction the nations

minerals industry moves towards. To increase minerals

availabil ity, China can:

(1) expand domestic mines, smelters, and ref iner ies

using capital investment;

(2) search for and discover new mineral reserves;

(3) import more ores and concentrates or

semi-finished and finished products; or

(4) invest in mines and/or processors abroad.

Regarding the latter option, the Chinese government

has already moved toward this option by investing in the

Portland Aluminum smelter in Australia (Victoria). In

1986, the China International Trust and Investment

Corporation invested $U. S. 120 million in the Portland

Aluminum smelter. This constitutes the largest Chinese

investment in Australia (China Daily June 30, 1987).

The Portland smelter, which receives alumina from

Alcoa's western Australian refineries, is undergoing

expansion from 300,000 to 600,000 tonnes alumina per year.

China's investment in the entire project includes a 10

percent equity participation. This means that China
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receives 10 per cent of the alumina from the plant and is

responsible for mar keting this output.

It is believed that China has invested in the Portland

smelter for three reasons. First, the Chinese minerals

industry is attempting to lear n and acquire successful

managerial skills, such as those used at many Australian

mines and pr ocessing facil i ties. Secondly, China is in

desperate need of alumina and aluminum, that is, the

semi-finished and finished products. Thirdly, China is in

need of advanced smelting technology and by acquiring

equity in a successful smelting operation, can obtain the

knowledge needed to advance its own aluminum production

industry.

opt i on number one, which involves expansion of

domestic mines, smelters and refineries is dependent on the

availability of capital for investment. An interesting

fact about China now is that the nation is relatively

debt-free and may therefore incur additional debt to

industrialize. China's long-term debt (public and publicly

guaranteed) grew to 7.02 billion u.S. dollars in 1985,

compared with 73.89 billion U.S. dollars for Brazil, as an

example (World Bank 1987). Of course, this is dependent on

whether or not foreign loans are available and provided

(under acceptable terms) to the Chinese qov er nment; and

indigenous corporations and companies. Despite its

relatively good credit rating, because of (1) uncertainty
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about China's political future, (2) rapidly changing

exchange rates between the u, S. dollar and yuan, and (3)

increasing frustration over the difficulty to establish

joint-venture guidelines as known in the Western world, it

is diff icul t to assess whether or not loans for development

will be forthcoming. Indeed, as a result of the foregoing

problems, foreign investment in China dropped noticeably in

1986.

The second option--searching for and discover ing new

mineral reserves-- is already underway in China. New

nationwide surveys of mineral resources in China were begun

in 1986; surveys which may prove to be the most ambitiously

planned and implemented since the founding of the PeoPle's

Republic in 1949. Today there are still vast regions in

China (particularly in the west) that have yet to be

extensively explored and drilled. So it is probable that

mineral deposits will continue to be discovered at a rapid

pace in the near future, although the size and quality of

discovered deposits will decline steadily--barring the

occassional exceptional and unexpected major find.

Nonetheless, the discovery of a mineral deposit does not

ensure its development, which is a function of technology,

economics, domestic needs, infrastructure, and other

socio-economic factors.

Option three, which involves importing more

semi-finished and finished products is a viable but costly
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option. At present China tends to import finished products

while eA-porting ores and concentrates, primarily because of

a pronounced lack of advanced smelting and refining

technololgy • In gener aI, there is an abundance of

concentrator capacity of metals in China.

International Perceptions ADd MiSCOnceptions about
China's Minerals Industry

In large part, foreign investment in China's minerals

industry is dependent on inter national per ceptions of

investment in the country. Initially, there is a general

uncertainty about the nature of mineral deposits in China.

Much of the literature in the western press claims that

mineral deposits in the nation are, in general, of lower

grade and smaller than similar deposits elsewhere in the

worra, Some geologists dispute this perception as being

based on definitional differences between mineral reserves

in China (industrial and prospective) and reserves in the

West (economic and inferred).2

Another concern of foreign investors interested in

China's mineral industry is the lack of adequate and

reliable information on tonnages and grades of prospective

mineral deposits. Furthermore, that information which is

available on China's mineral deposits is often confusing

because the methods by which the figures are computed are
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not discussed. When discussing mineral reserves Chinese

literature should define the ways in which such reserves

were computed (that is, sectional reserve computation

versus krieging).

A third perception about China's minerals industry is

that minerals development has been and will continue to be

limited to the east (which in this caSe is defined as those

areas of China east of a line running between Lanzhou,

Gansu and Kunming, Yunnan). It is estimated that as much

as 90 percent of the minerals and energy output of China

comes from the more popUlated, mor e industr ial ized east. 3

As a result of this perception, foreign investors tend to

feel that it may not be worthwhile to invest in mineral

pr oj ects in wester n China because of the lack of

infrastructure, and general lack of encouragement by the

Chinese government to invest in the West. Some active

exploration is however taking place in Xinjiang, a frontier

region rich in mineral resources which probably will not be

extensively developed until next century.

TWo additional perceptions that foreign investors have

about China's minerals industry are that there are no laws

or regulations gUiding minerals exploration and development

in China, and that few laws exist regarding equity

joint-ventures using Chinese and foreign investment. Both

perceptions are indeed misconceptions.



217

As just discussed, the Mineral Resources Law of the

People's Republic of China was passed in March 1986 and

made effective October 1 of the same year. AIthough the

Law does not directly address setting up mining ventures

with foreign investment or through Chinese-foreign

cooperations, it does lay down general pr incipals that all

mining activities in China must adhere to. Questions

dealing with foreign-operated or Chinese-foreign cooperated

mining ventures in China will be defined with the deepening

of the structural reforms, and. a separate law may

eventually be enacted (Foreign Broadcast Information

Service March 12, 1986).

In May 1987, three new provisional regulations were

adopted by the Chinese government which stipulate that all

individuals and teams-- including for eign- invested

ventures--must register with mineral resources management

departments before they engage in geological prospecting

activities (China Daily May 14, 1987). They must obtain

licenses for exploiting mineral resources, and improve

methods to prevent waste.

In terms of joint-ventures in China4, on July 1, 1979

the Chinese gover nment adopted, with a view to expand

international economic co-operation and technical exchange,

The Law of the People: s Republic of China on

Chinese-Foreign Joint Ventures (Foreign Language Press

1984b, pp, 1-7). This law essentially permits for eign
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companies, enterpr ises, other economic or ganizati ons or

individuals to join with Chinese companies, enterprises or

other economic organizations in establishing

joint-ventures. Once formed, the profits and losses from a

joint-venture will be shared among its parties in

accordance with the proportion of each partys investment.

All parties pay income taxes on profit pursuant to the

Income Tax Law of the People's Republic of China Concerning

Chinese-Foreign Joint Ventures, which was implemented as of

September 10, 1980.

In addition to these two laws concerning

joint-ventures, several other laws, provisions and

regulations have been established in China governing

foreign. economic cooperation (see, for example, Foreign

Language Press 1984b). Because these laws are relatively

new and untested, many for eign business enterpr ises and

owners do not have a clear understanding of how they

pertain to foreign economic cooperation and investment.

Based on these and other perceptions, foreign

investors generally believe that investing in China's

minerals industry would be risky. Uncertainty about the

nature of mineral deposits in China, reliability of

geologic and economic information, development obj ectives

for western China, and laws concerning mineral resource

projects dictates caution and conservitism to foreign

investors. Because of this uncertainty, foreign companies
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generally discount probable net revenues of a potential

project, reducing the chances that it be undertaken.

Problems Which ~ Limit Future Minerals Development
.ID China

~ ~ Local-State DichotomY ~ Interests

State officials involved in mining activities often

indicate that mines in China. ar e developed pr imar ily to

serve the state, province, region, and county, and to make

(some; profits as well. Although these motives are

commonly cited, the pr ior ities of many major mining

projects seem to be to serve the county, region, and

state--in that or der--rather than the state, region, and

county. On the one hand, state officials (for example

within CNNC) generally view mines as suppliers of necessary

raw materials to facilitate industrial development in

China • In contrast, local government officials seem to

view mines as sources of revenue and employment for local

residents, including peasants. Mines in China can be

thought of as social Programs, where employment of local

miners and peasants is of utmost importance, perhaps even

more so than earning pr of its. These differ ing

interests/objectives lead to inefficiences in mine

development and operations throughout China.
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Conflicts between local governments and the state

often arise over usage and control of physical

infrastr uctur e serv ing mines. It is comaon for local

governments to build and operate railroads and highways

servicing mining development areas in China. As a result,

local government officials can charge state organs, such as

CNNC, fees for using the infrastructure. Such fees can be

raised (or lowered) at the discretion of the local

gover nments.

In addition to railroads and highways, local

governments also commonly provide electricity and water

r esour ce s to mini ng pr oj ectsin Chi na , and char ge sta te

or ganizations for their use. Local gover nrnents have been

known to charge nearly-monopolistic rates for electricity

and water services to mining areas, particularly once a

mine or smel ter has been put into operation. Because of

this, state organizations involved in mining operations are

now trying to either purchase electricity or water

resources, for example, or establish long-term contracts

with pre-set prices for such resources at the beginning

stages of development of a mine.

~ Inefficient Mining ~ Peasants (Farmers)

Peasants mine in cht na for two apparent reasons: (1)

they are poor, and (2) mining is a quick way to earn
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substantial income. In addition, peasants believe that

they have a right to claim mineral ores when, as is

sometimes true, a peasant's family has lived in a

mineral-rich area for generations. Although the potential

SOurce of wealth available to the peasants is a major

incentive to mine, a fundamental reason as to why peasant

or individual mining is so common in China is the

'decentralization mode' that has swept the country. Mining

activities are now encouraged by the state to be conducted

at the local and even individual level.

One of the maj or pr oblems caused by peasant mining is

the inefficiency of such pr actices. Most peasant, miner s

have very little if any exper ience in pr ofessional mining

activities, particularly underground practices.

Additionally, peasants commonly mine the richest part of an

ore body, while discarding as waste some of the lower grade

but still valuable ore (high-grading). In a recently

pUblished article in the China Daily (June 15, 1987), .che

sta te called for reasonable pr otection measur eS of miner al

resources to be instituted due to the "huge waste, heavy

losses and damage of its mineral resources." The

fundamental pr obI em is that peasants as well as

collective-run enterpr ises scramble for valuable mineral

resources, causing huge damage due to disor derly mining.

As evidence of this, in recent years cht na ' s recovery rate

of mineral resources has been only 50 percent.
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In addition to the problem of high-grading, peasant

mining is also problematic because it leads to smuggling

because of the lack of control and re·~lation by the state.

Gold, for example, is heavily mi ned by individuals, but not

all of it is sold to the state--primarily as a result of

poor management. smuggling activities of gold are rampant

in China. In 1986 alone 846 cases of gold smuggling were

discovered, and 173.5 kilograms of gold weroe confiscated

(China Daily June 15, 1987). Tungsten and tin were also

smuggled out of China.

~ safety Hazards ADd EnvirOnmental Pollution

The amount of or e mined by peasants in China is

significant. With an abundance of this type of mining,

there is a major problem of unsafe mining practices and

conditions. Peasant mining is generally not supervised by

state authorities; hence, there are no safety regulations

imposed and few safety precautions taken. In general,

peasants are non-chalant about their own safety as long as

they can extract mineral ores. Accidents plague mining

activities throughout China, contr ibuting to the

ineff iciencies of pr oducti on. Many Chinese peasants die

each year due to unsafe mining practices.

Random mining by peasants causes more than just safety

problems. Accor ding to the China Legal Journal, rampant
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mining by peasants often threatens the health and safety of

neighbor ing residents because of randomly discharged waste

water, gases, and residues (China Daily June 29, 1987).

Peasants invest virtually nothing in environmental

pr otection. Normal pr oduction at state-run mines is often

affected by indiscr iminant mining, and surr ounding ar eas

are commonly polluted. Indiscriminate panning at the

largest gola mines in major rivers in Gansu province, for

example, have cause d ser ious soil erosion and pollution

(China Daily JUly 9, 1987). The gold mines, operated by

more than an astounding 40,000 people, have also damaged

vegetation, posing a direct threat to agriculture and human

life.

Al though peasants are often blamed for causing severe

environmental damage in China, much of the nation's

minerals industry, including state-rUn mines, is gui1 ty of

excessively damaging the environment. For example, a

recent survey (1985) in Yunnan, Guiz hou and Sichuan

provinces showed that the refining of sulphur was causing

ser ious ecological damage, leaving ar eas of bar r en

hillsides. The industry's total ouput value was only 50

million yuan, but the damage has been valued at 100 million

yuan (China Daily October 26, 1985).

A major question regarding environmental pollution and

China's mt ner a l s industry is whether or not pr oblems

r eaul t i nq from the pollution will seriously impede
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increased minerals development in the future, particularly

beyond 2000. A recent health study revealed that cancer

and respiratory illnesses are among the leading causes of

death in China. An effor t is now underway by the Chinese

government to develop adequate environmental protection

strategies to tackle the deteriorating Chinese environment.

The emphasis of a five-year research effort (1986-90) will

be the study of the low-level exposure of pollutants on

humans, especially on their possible links with the

incidence of cancer and heart diseases (China Daily October

16, 1986).

~ AD Irrational Pricing ~stem

Environmental pollution is, at least indirectly,

related to the four th maj or pr obi em ev ident in China's

minerals industry--an irrational pricing system. One

reason why pollution from mining and processing may be

severe in China is because the costs of pollution are not

internalized and reflected in resource values. To combat

pollution, either pr ices need to reflect the additi onal

costs br ought on by env ir onmental damage, or some other

means of inter nal iz ing the costs--such as taxes or damage

fees--needs to be implemented. With a reform in pricing

policies (now underway) 1 r esour ce pr ices may eventually
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better reflect the environmental damage caused by such

productive activities as mining.

In 1979 price reforms began in China in an effort to

alleviate existing price imbalances, permit enterprises to

earn profits at comparable rates, and allow prices to

reflect supply and demand forces. China's economy is in

disequilibrium because of state controlled prices and

subsidies. With regard to resources, prices of mineral

pr oducts, raw mater ials, and energy are, in general, too

low and encourage waste. There are currently three types

of (mineral) pr ices in China: (1) fixed pr ices, (2) free

mar ket pr ices, and (3) floating (or negotiated) pr ices.

The fixed pr ices are set by the state with consideration

for specific purposes, such as subsidiz ing consumption of

necessities. Fixed pr ices apply to minerals sold within

state quotas: such pr ices may fluctuate within limited

ranges in times of shor tages or surpluses. Above quota

prices approach free market levels, where prices are agreed

upon by the buyer and seller with no restr ictions. Supply

and demand forces play an important role in the settling of

a free market price. The third type of mineral price--a

floating or negotiated pr ice--is set between the buyer and

seller and generally ranges around the fixed price.

Unless addressed, the presence of distorted mineral

pr ices in China may lead to imbalanced gr owth in output in

the future, and rational development of China' s minerals
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industry would be difficult. Indeed China's minerals

.sector may have diff icul ty becoming competi tive globally if

domestic Chinese producers are unable to respond to the

same prices as their competitors. In a broader context,

modernization of the national economy and economic growth

in China may be hinder ed if irrational pr ices remain much

longer. At present, pr ices in China do not lead to an

optimal allocation of resources based on scarcities~

instead, government policies allocate resources with an

intent to eliminate major differentials between geographic

regions and classes of society.

Because of this, pr ice reform is underway presently in

the nation, a1 though at a slow pa ce , The World Bank is

however making very strong efforts to encourage China to

put in place a rational pr icing system by the early 1990 s,

~ Excessive Taxation~ Interest Rates

A fifth impor tant pr oblem which may affect futur e

minerals output in China is the unusually high taxation

levels and interest rates (on loans) in the minerals

industry. Nonfue1 mining projects in China are, in

gener a1, heavily taxed, al though taxes do vary sl ight1y

from mine to mine and region to region depending on the

profitability of the mt ne , Furthermore, these high taxes

are in addition to oper atLns costs which can also be high
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due to excessively high electr ici ty, water, or

transportation user fees set by local governments. Clearly

profits at typical Chinese mining projects in China are not

substantial.

Much of the revenues ge'~"rated at an individual mine

are returned to the state in the form of taxes. Taxes at

typical nonfuel Chinese mines incl ude (1) a pr oducts tax on

sales revenues, (2) a state energy and communication tax,

(3) a city construction tax, and (4) an income tax (which

is only assigned after the loan payback is complete). And,

in 1987, the Chinese government was considering instituting

an additional tax--known as a resources rent tax--at major

nonfuel mining projects.

In addition to high taxation levels, interest rates

have also risen recently in China for loans to mining

developments. In October 1986 the Chinese government·

increased the interest rate it charges on loans to major

Chinese mining corporations from 6.48 percent to

appr oximately 10.8 per cent for those loans being paid back

within a 10 year per iod. If loan repayment takes morethan

10 years, the interest rate rises further. (These interest

rates are applicable to repayment of state loans but in

practice the state is not usually capable of lending large

sums of money to mining projects.)

Because of the excessively high taxation rates on

mineral projects in China combined with a newly increased
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interest rate on loans from the state, development of

small, marginally pr of itable mines is no longer encouraged

in the nation. In practice, only large mines with

substantial revenues can pay such high taxes, costs and, if

using borrowed funds, high interest rates, and still earn

small profits. If additional taxes are introduced in China

in the future (for instance the resources rent tax), this

may further discourage small-scale mining leading to

inefficient and imbalanced minerals development.

~ Possible Declining Foreign Investment

In 1986 several western companies reduced their number

of per sonneI or even closed their offices entirely in China

for various reasons including excessively high charges for

basic serv ices. Dur ing the same year, China exper ienced

its first deCline in overseas investment since 1983.

According to a 1987 business study, the Chinese government

is not receiving the flow of foreign capital that it had

once expected (Kraar). united States companies have signed

agreements to invest a total of $U.S. 1.7 billion in

China--which remarkably represents only 1 percent of U.S.

investment in East Asia (Kraar).

If China's minerals industry is to significantly

advance in the near futur e and beyond, investment from

abroad is needed to fund energy and mineral projects.
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During the early 1980s, most American commitments of

investment were for hotels and oil exploration, which has

turned up no significant discoveries. During the 1986-1990

per iod, China is giv ing top pr ior i ty to using for eign

investment in, among other areas (China Economic Weekly

August 1986): (1) energy--this includes offshore and

onshore oil exploitation, coal development, nuclear,

thermal and hydropower stations and related equipment, and

power transmission equipment, and (2) the raw mater ials

industry--this includes nonferrous and ferrous mines, the

metallurgical industry, processing industries, steel

rOlling, and new-type building mater ia1s. It appears that

the Chinese government is resolved to attracting foreign

investment to fund energy and mineral projects. At this

time China encour ages var ious kinds of investment forms,

but prefers equity joint-ventures, especially

export-oriented joint-ventures.
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Notes .tg Chapter n
1. It should be noted that after 1985, the impor tance of

crude oil to China--in terms of export
earnings--dropped significantly. The plunge in
international crude oil prices in early 1986 led to an
estimated 56.6 percent drop in export earnings (valued
in u.s, dollars), as the price of China's export crude
dropped from an average $U. S. 27 per barrel in late
1985 to less than $U. S. 8 per barrel in July 1986
(Fr idley) • With the chances of a rapid rebound to
1985 prices of crude oil slim, Chinese government
officials have decided to limit crude exports to their
1985 level, and divert future increa.ses in crude
output to domestic markets (Fridley).

2. Mineral reserves in China are classified accor ding to
the 'Tentative Criteria for Mineral Reserves
Classification (TCCR), which was issued by the
National Mineral Reserves Committee in 1959.
According to the classification scheme, mineral
reserves in China are categorized as 'industrial' and
I non-industr ial' or 'prospective. ' Industr ial
reserves are technologically recoverable or mineable,
with some consideration of economics. In contrast,
non-industr ial reserves are not technologicallY
recoverable for industry.

The TCCR classification scheme divides reserves into
four ~ypes and six grades: Type l--reserves subj ect
to nuru nq, generally Al grade; Type 2--reserves
subject to designing, generally A2, B, and ci grades;
Type 3--prospective reserves are of C2 and D grades;
and Type 4--geological reserves are of D gradeo
Industrial reserves are of grades A, B, Cl, and C2;
whereas non-industrial or prospective reserves are of
grade D. According to the TCCR, reserve amounts of
grades AI, B, and CI are subject to as much as +/-20
percent, +/-30 percent, and +/-45 percent,
respectively.

It is often reported in geologic literature that
mineral deposits in China are, on aver age, of lower
grade or quality than similar deposit typews
worldwide. However, according to Dr. Allen L. Clark,
Economic Geologist with the East-West Center,
Honol u.lu, Hawaii, mineral deposits in China are most
likely of the same average grade as those found
elsewhere in the world, and it is simply because of
differences in the manner in which Chinese geologists
define their reserves that make it appear as if
average grades of deposits in China are lower than
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similar deposits worldwide. In general, the marginal
cutoff grade of deposits in China includes all
technologically and economically recoverable or e 1
whereas in the United States, for example, the
marginal cutoff grade is only that por tion of the or e
body that is economically extractable.

3. Estimated by author in terms of physical tonnages.

4. For a detailed discussion on mineral joint-ventures in
China, see: Clar k, Jennifer C. "Ener gy and Miner al s
Joint-Ventures in China' s Development Goals and
Foreign Investment. " in Transnational Commercial
Legislation, Nanda, Ved (ed.), Conners Clearing House,
1987.
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CBAP'i'ER VII

SU!l.!l.ll.RY AND CONCLUSIONS

Purpose .2f study

The primary purpose of this study was to determine the

role of minerals in the economic development of China since

1949. Additionally, an effort was made to quantify the

effects of central planning and political developments on

historical minerals output.

Data used in this study, where possible, were acquired

from Chinese sources. Production data for coal, natural

gas, refined petroleum products, salt, and soda ash were

obtained from the State statistical Bureau (Statistical

Yearbook .Qf China ilM): and pr ice information for coal,

salt, crude oil, and gold was also acquired from various

Chinese sources. Because China I s minerals data are

gener ally diff icul t to obtain, much of the data used in

this study are from U. S. Bureau of Mines and, to a lesser

extent, War ld Bank sour ces. It was consider ed cr ucial to

adhere to a primary single data source (U.S. Bureau of

Mines) in order to maintain the accuracy of the data and

the consistency in method in which they were compiled.
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summary ~ Major Pindings

To assess the economic interrelationships between the

metallurgical, coal and coke-making, and petroleum

industr ies and other pr oducing and consuming industr ies in

China' s economy, an input-output analysis using the

recently published 1981, 24-sector table of China was

completed. In terms of output, the input-output model

yielded total output linkage coefficients of 3.51 (coal and

coke-making), 3.32 (metallurgical Induat.r y l , and 2.27

(petroleum industry). The total output linkage coefficient

for the coal industry, which is the largest coefficient

among the thr ee miner aI-related industr ies assessed,

indicates that each yuan of coal or coke sales to final

demand, such as exports, generates an economy-wide increase

in output of approximately 3.51 yuan. Of this 3.51 yuan,

one yuan is accounted for by the direct increase in coal

and/or coke production, while the other 2.51 yuan (flow-on

effects) is the result of increased intermediate input

purchases to produce the initial extra one yuan of coal

output. The total output linkage coefficients for the 24

sector s accounted for in the input-output table ranged fr om

2.08 (power industry) to 5.10 (animal husbandry). As may

be expected, the agr icul tur e-related industr ies (such as

animal husbandry, farming, food, fishery, forestry, and
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sideline occupation) had the largest total output linkage

coefficients.

If it is assumed that from one year to the next coal

and coke-making industr ial expor ts incr eaSe by 134 mill ion

yuan while, at the same time, petroleum exports decrease by

the same amount, the net effect on the Chinese economy is

still positive. As discussed in Chapter III, this example

illustrates that the coal and coke-making industry

apparently has a more widespread, positive impact on

China's economy than does the petroleum industry. Because

the petroleum industry of China buy s its equipment and

machinery from a relatively small number of manufacturers,

the industry's interrelationships with other pr oduc i nq

industries of China's economy are relatively few. In

contrast, the coal and coke-making industry of China was

determined to pur chase mor e inputs from mor e sector s than

the petroleum as well as metallurgical industries.

Although China's minerals sector has lower output 'and

income linkage coefficients than agricultural-related

industries, it is not necessarily true that sectors that

have larger coefficients are more socially beneficial.

Nonetheless, given the enormous magnitude of the

agr icul tural sector in China, it is f ul l.y expected that

it's linkage coeff icients would be lar ger than all other

sectors in the nation. In any case, the input-output model

in Chapter III r evea Led the significance of the
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mineral-related industr ies, and particularly the coal and

coke-making industry, to China I s overall economy in terms

of economic interrelationships with and dependencies on

other sector s , The coal industry pur chases mor e inputs

from more sectors, employs more workers, has larger output

and income linkage coefficients, and has larger relative

(personal) income rates than the other two mineral-related

industries.

Since the coal and coke-making industry empl<>:.rs mor e

laborers and boasts larger relative personal income rates

than the metallurgical or petroleum industries, it may be

concluded that the coal industry yields more social

benefits to the Chinese society. Indeed, coal miner s in

China are paid relatively high wages (considerably mor e

than agricultural laborers for instance), and they

generally enj oy adequate housing facil i ties and benef its.

Because of the oversupply of laborers in China, the

government generally deems it socially beneficial to opt

for production strategies which will make ample use of

labor. However, to generate social benefits in a society,

resources must be consumed, and costs rise accordingly. By

being so labor intensive, inefficiencies in the coal and

coke-making industry br ought on by the employment of

poorly-skilled wor kers lead to wastage of resources and

thus costs the industry. Nonetheless, the Chinese

industr ial system does have goals other than economic
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efficiency, and the tr adeoff between economic and social

obj ectives must be consider ed.

To gain a historical perspective on mining and the

Chinese economy, mineral pr oduction values were estimated

for the period 1949 to 1985. In this study, it was

determined that the total value (in 1980 U. S. dollars) of

minerals production in China rose at an average annual

growth rate of 5.5 percent between 1949 and 1985, despite a

period of economic chaos during the 1960s and early 1970s.

Output of all minerals began at a value of $U. S. 1980 7.1

billion in 1949, and incr eased more than 575 percent to

$U. S. 1980 48 bill ion in 1985. Our ing this per iod, the

contribution in total value of nonmetals dropped from 51.14

percent in 1949 to 24.87 ill 1985. This decrease in value

was offset by an increase in the worth of mineral fuels

production in China, which represented 39.27 percent of the

total value of all minerals production in 1949, but rose to

nearly 55 percent of the value 36 years later, in 1985.

Helping to boost the overall value of mineral fuels

output in China wer e two commodi ties--coal and ref ined

petroleum products. Coal became the most valuable mineral

produced in China in 1958, when output jumped from the

pr eceding year by near ly 106 per cent. Bef or e 1958, sal t

was the most valuable metal, nonmetal or mineral fuel

produced in the nation. with the dramatic increase in

output of refined petroleum products in the early 19708,
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this commodity overtook coal as the most valuable

contributor to China's economy and, in 1985, continued to

be the most valuable mineral produced in China. In terms

of the metals, after the early 1950s, rolled steel

contributed more in value to China's industrial development

than did all other metals, including tungsten. Overall,

rolled steel, coal, and refined petroleum products drove

China's minerals industry during much of the nation's

development since 1949.

To accurately depict the contr ibution of minerals in

China to the nation's economy, the percentage contribution

in value to GVIO of each mineral group was computed for the

period 1949-1985. Of the three mineral groups, nonmetal

and mineral fuels contr ibuted more in value to China's GVIO

throughout the per Lod, Both nonmetals and mineral fuels

provided nearly similar amounts of value to GVIO in 1949

and the early 1950s; however, beginning in 1958, the

contribution of mineral fuels began to increase both

rapidly and consistently to 1985. The combined

contribution in value (measured in 1980 U.S. dollars) to

GVIO of all minerals in China rose from 2.69 percent in

1949 to a significant 26.98 percent in 1985.

Another signific~nt finding of this study is the

unusually large employment base affiliated with the

minerals industry of China. Combined, the six maj or

mineral-related ministr ies and corporations in China--the
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Ministry of Metallurgical Industry, Ministry of Petroleum,

SINOPEC, Ministry of Coal Industry, Ministry of Geology and

Mineral Resources, and CNNC--employ about 10 million

wor kers. These wor kers are directly involved in research,

development, sales, or tr ade activ ities. Countless mor e

workers are indirectly involved in mineral-related

activities in China and add to the total work force.

Such a large employment base indicates the Impor tance

of China's minerals industry to the nation's overall

economy. Although employment linkage coefficients could

not be computed in the input-output analysis pr esented in

Chapter III, it is realistic to assume that each job

generated directly by China's minerals sector r esut ts

indirectly in additional jobs being generated, so that the

total economy-wide increase is much more than one job for

every new job created in the minerals sector.

Conclusions

The immediate and long-term future of China's minerals

industry--specifically in terms of output--is uncertain.

Although the nation is well-endowed in mineral resources, a

significant increase in future minerals production may be

diffiCUlt, at least ·before the turn of the century.

Several problems which may hinder future minerals

development in China wer e discussed in Chapter IV. These
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were: (1) the local-state dichotomy of inter ests, (2)

inefficient mining by peasants (farmers), (3) safety

hazards and environmental pollution, (4) an irrational

pricing system, (5) excessive taxation and interest rates,

and (6) possible declining foreign investment.

In Chapter VI perceptions and misconceptions among the

international community regarding China's minerals industry

were examined and determined to be contr ibuting to

declining foreign investment and general skepticism.

uncertainty and lack of knowledge about China's mineral

resource and reserve definitions, reserve estimation

procedures, mineral resource laws, and joint-,venture

regulations has, without doubt, dampened some overseas

interest in investing in Chinese mineral pr oj ects.

Unfortunately, it was the hope of the Chinese government in

1979, when the nation took a historic step of welcoming

foreign joint-ventures, that direct foreign investment in

China would aid development.

Since the founding of the People's Republic in 1949,

self-sufficiency and self-reliance have been the pr imary

gUiding factors of national economic construction. Foreign

funds, loans and investment had always been considered

subsidiary. However, with today's relatively rapid pace of

economic growth and industrialization, China requires

foreign investment, particularly in the areas of minerals

development, technology, and transportation. If direct
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foreign investment in China continues to decline or

stagnate as it has recently (new commitments dropped 48

percent to $U.S. 3.3 billion in 1986), the shortage of

funds may impede future minerals development in the nation.

A host of other pr obI ems may also limit increased

minerals development. In addition to the aforementioned

six problems, outdated mining and drilling technology, lack

of adequate infrastr uctur e, and poor management at mines

may also negatively impact the future of China's minerals

industry unless addressed.

Despite these problems, however, there are certain

aspects of China's minerals industry which are very

promising. Mineral resources in China are plentiful and

have not been fUlly exploited and utilized. Reserves of

nearly 140 different kinds of minerals have now been

identified; while the proven deposit sizes of many minerals

in China rank very high in the world. Mining has, despite

its pr oblems, advanced consider ably in China over the pa st

three and a half decades. Such advancements have actually

corne about with relatively little foreign investment,

par ticularly dur ing the isolation-per iods of the 1960s and

1970s. Coal, metallurgical, nonferrous metals, petroleum,

chemical, building materials, nuclear, and other industries

in China have now establ ished mining enter pr ises in mor e

than 6,000 places, and collective and individual mines

exist in villages and towns in about 124,000 places (China
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Daily September 16, 1986). ACCOi: ding to the Ministry of

Geology and Mineral Resour ces, China's mineral or e output

has increased from just over 40 million tonnes in 1949 to

more than 1.3 billion tonnes in 1985--an increase of more

than 30 times (China Economic weekly July 28, 1986).

The recently adopted Mineral Resources Law of the

People's Republic of China (October 1986) may finally unify

planning and management of pr ospecting for miner al

resources, and industries and departments which have

unnecessarily duplicated each others work. With respect to

the latter, the lack of lateral communication between

geological research institutions in China has long hindered

the effectiveness and progress of research in the nation.

By attaching impor tance to compr ehensive pr ospecting,

exploitation, and utilization of resources, mineral

recovery rates of mining, ore dressing, and smelting should

noticeably increase. The mineral resources law is intended

to strengthen geological work, rationally develop the

mining industry, and impr ove management and miner als

planning.

Additional promising signals regarding future minerals

output in China are evident by the technological advances

made in China's enterprises during the Sixth Five-Year Plan

period as a result of increased research and development

and technology acquisi t i on, During the per iod,

technological advances in industr ial enterpr ises sur passed
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all previous year s in both scale and depth, and the

economic achievements were obvious. According to the

provisions of the Sixth Five-Year Plan, 15.9 percent of

state expenditures (reaching 16.8 percent in 1985) were

allocated for science, technology, and education--an

appreciably larger percentage than the 11 percent that had

been allocated during the previous five-year plan (Simon).

In addition, a special fund of 130 billion yuan was

allocated for the technological transformation of the mor e

than 400,000 enterpr ises in China in an effort to modernize

existing enterprises.

The majority of funding for research and technology

development in China originates from three sources (Simon):

(1) the state or local governments, (2) special funds, and

(3) enterprises. Because of the importance of technology

development in China's minerals industry, substantial

efforts are made to advance and consolidate existing

mineral production and processing facilities. Indeed,

through technological transformation dur ing the Sixth

Five-Year Plan per iod, China's steel pr oduction capaci ty

increased by 12 million tonnes, output of coal under state

control (distribution) rose by 36.4 million tonnes, and

energy saved was equivalent to 120 million tonnes of

standar d coal.

As a result of progress achieved in recent years

through research and development and technology acquistion,
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the Seventh Five-Year Plan calls for increased technology

imports in energy, transport, and advanced equipment: and

technologies. Between 1979 and 1985, China impor ted a

total of l,604 technological items and equipment worth 9.5

billion U. S. dollars, with nearly one-third of the

acquisitions coming in 1985 (Liu Hu). With increased

research and development and technology imports likely in

the near-future, production and processing capacity within

China's minerals industry may continue to expand with

renovations and advances. Major technological

breakthroughs can lead to dramatic increases in industrial

output, as it is not just capital investment in industries

and factories that can bring about economic prosperity, but

also, research and technology development (Solow). It is,

however, uncertain as to how much additional minerals

output can be attained by the modernization of existing

enterprises.

As discussed in Chapter V, central planning and

political developments in China since 1949 have impacted

minerals development. It appears that when economic and,

more specifically, mineral development plans are formed in

an orderly, realistic and rational manner, such plans are

generally implemented successfully. In contrast, when

impractical industrial plans are made, output targets, for

example, may be met initially, yet eventually pr ob l ems

plague production. This occurred between 1958 and 1962
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when the Great Leap Forward and People's Commune Movement

called for accelerated economic and industr ial growth.

Although industrial output levels, including minerals,

increased dramatically to 1961, by 1962 wear and tear on

machinery, use of outdated technology, and inefficient

mobilization of China's labor force led to havoc of the

nation's economy and industr ial sector.

One quesi:.ion that ar ises concerning central planning

in China is whether or not the economic ref orms of the

early 1980s will eventually change the nature of central

planning in the nation. That is, in recent years the

centrally planned economy of China has gradually yielded to

a more blended economy where political and economic

decisions are guided by both central planning and mar ket

for ces , China is modify ing Marxist social ist theory to

meet the nation's special conditions. Major developments

of socialist reforms include (1) permitting a diversified

economic system, (2) introducing private ownership wl'iile

ensuring that state ownership. remains dominant, (3)

allowing mar ket for ces to govern pr ices while retaining a

reduced level of central planning, and (4) permitting

differences in income. If indeed the nature of central

planning in China continues to change in the next several

years, this may, in turn, have an impact on minerals

development in the country.
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The near-term mineral strategies of China are to

increase prospecting and development of copper, lead, zinc,

and bauxite (aluminum), renovate existing coal enterprises,

and accelerate pr ospecting for' na tural gas and oil

resources. These strategies are very appr opr iately based

on growing consumption of these particular resources in

China, and the expecta tions that internal pi:' oduction will

not be sufficient to meet demand. In 1985 and 1986, China

was a net Impor ter of metals, pr imar ily iron and steel

products, aluminum and aluminum alloys, copper and copper

alloys, iron or e, and z inc and z inc alloys. Impor ts of

some of these metals including copper, zinc, and aluminum

ar e expected to incr ease to 2000, as is the demand for two

mineral fuels--natural gas and crude oil.
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