


The Chinese Coal Industry:
An Economic History

The coal industry has been and continues to be of critical importance to China’s
economic modernization. With its huge labour force, countrywide infrastructure,
and vital strategic importance to the economy, the industry presents special 
problems for reformers. It also epitomizes the problems of reform in the state
industrial sector as a whole.

This book examines the changes in the structure and operation of the Chinese
coal industry from the mid-nineteenth century to the present, concentrating on 
the years of reform. Although the focus is on the economics of the industry, The
Chinese Coal Industry: An Economic History also provides many insights into
China’s sociopolitical development.

Elspeth Thomson received her PhD from the School of Oriental and African
Studies, University of London. Her main interests are the energy sector and devel-
opment of transportation infrastructure in China. She has taught courses on the
economies of China, Hong Kong, Taiwan and other Asian countries at Simon
Fraser University, Vancouver and Lingnan University, Hong Kong. She is currently
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Some explanatory notes

Statistics

Pitfalls and shortcomings

– figures deliberately inflated or deflated by low level bureaucrats trying to
get some message across to superiors. For example, in order to get bonuses
they would report that the targets were reached when they weren’t, or they
would under-report to try to get more funding next year, etc.

– figures for public consumption at home or abroad, deliberately inflated or
deflated by authorities, for example, downplaying of accidents.

– discrepancies in figures supplied by Chinese official sources, for example,
many typos, and variations found in the statistical yearbooks.

– much fuller information given in Chinese sources, for example, English and
Chinese versions of the Coal Industry Yearbook.

– discrepancies in figures from the international organizations, for example,
World Bank, International Energy Agency, etc.

– all figures from the non-state mines are estimates, for example, great varia-
tion in the approximate number of mines, and their output.

– international comparisons complicated by geopolitical changes, for example,
collapse of Soviet Union and creation of CIS.

Gaps

– no central administration of statistics before 1949. All that exists are some
regional, local, and individual mine records, some data compiled by the
Geological Survey of China, and by individual researchers often hired by
commercial enterprises who used the usual quantitative techniques of extrap-
olation for periods when there was absolutely no data at all.

– governmental statistics collection, analysis, and publication had been carried
out in the early years of the PRC, but ended with the GLF and was not
resumed by the State Statistical Bureau until 1981.

– only four editions of the Zhongguo nengyuan tongji nianjian (China Energy
Statistics Yearbook) were published: 1986, 1989, 1991, and 1991–96.

– the hiatus between collection of figures and publishing of them.



Problems in translation

– in material translated in China, precise meanings and/or nuance were often
not clear.

Measurements

– ‘tons’ means metric tons.

Romanizations

– the pinyin system of romanization has been used throughout, with the excep-
tion of some place and company names in Chapter 1.
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Introduction

One of the main constraining factors in China’s quest to raise living standards,
modernize, and become a major world power has been a persistent shortage of
energy. More than twenty years after Deng Xiaoping launched the reform and
‘opening up’ programme in 1978, per capita energy consumption is still less than
half of the average for what the World Bank categorizes as ‘lower middle-income
economies’, and about an eighth of what it is for ‘high-income economies’. As
the main source of energy in China has always been coal, whether for electric
power generation, railway transport, an input to a vast array of industries, or as
the principal heating fuel in the residential and commercial sectors, the energy
shortage problem until the mid-1990s was essentially a coal industry problem,
difficulties or bottlenecks having occurred at all stages – production, transportation,
or conversion to other energy forms.

Energy shortages have greatly hindered the industrial, agricultural, and social
development of China. They have caused tremendous financial losses in foregone
potential production and foreign investment. Capital spent on machinery that has
been damaged by power failures, or which was forced to operate at only a fraction
of its capacity, has been wasted. The lack of an alternative to coal has perpetuated
the gathering of burnable vegetation in the rural areas, resulting in the permanent
loss of millions of acres of once fertile land through erosion, and thereby greatly
contributing to recurring and devastating floods.

Since 1989 China has been by far the world’s largest producer and consumer of
coal. In approximate terms, China’s 1,001.9 billion tons of proven coal reserves
represent 50 per cent of the world total. However, only 114.5 billion tons are 
classified as proven recoverable reserves, representing about 11 per cent of 
the world total, third largest after the Commonwealth of Independent States and
the United States, which each have about 23 per cent. About 74 per cent of the
reserves are bituminous, 13 per cent anthracite, and 13 per cent lignites. Some 
83 per cent of the total can be used as steam coals, the remainder as coking and
gas coals.

While coal use in the developed world peaked in the first decades of the 1900s,
and after the Second World War was being replaced with higher efficiency energy
forms – oil, gas, and later hydro and nuclear electric power – China’s use of coal
reached its zenith only in the late 1990s. There was no foreign exchange with



which to import oil and gas, and domestic supplies of these were no where near
sufficient. In 1949, being a poor, war-exhausted communist country, in fear of
foreign domination and exploitation, and under a United Nations embargo, it had
no option but to depend on coal as the main source of energy.

The government of the People’s Republic did make efforts to replace coal, this
relatively low-grade and inconvenient fuel. For a brief period in the 1960s China’s
oil production ranked among the highest in the world and there was great opti-
mism that new major finds would be discovered. Some consumption equipment
was actually converted to the use of oil during those years, but as no new large
and easily exploitable fields were found China was forced to revert to coal and to
export what oil there was to earn desperately needed foreign exchange. Though
there was abundant hydropower potential, materials and technology were suffi-
cient to build only small- and medium-sized plants. Similarly, uranium deposits
were adequate, but lack of capital, expertise, and long construction lead-times
precluded the nuclear power option.

When the reform and opening up programme began in the late 1970s, the
Chinese leadership reviewed its energy options, and concluded a switch to the
more modern and efficient fuels would still have to be deferred. While political
and security considerations were now less significant factors, costs continued to
be a formidable deterrent. Switching from one fuel to one or more other fuels
would require huge investments in new equipment and technology. The fear
attached to the displacement of a very large work force was probably another 
factor. It was not until the mid-1990s that there were clear indications that the
government was ready to begin a gradual phasing out of the use of coal.

The evolution of the coal industry in China constitutes an important case study
because it mirrors the country’s economic development as a whole, first with the
initial industrialization by foreign capitalists, then a brief period of Soviet-style
central planning, followed by several decades of Mao’s ‘socialism with Chinese
characteristics’, including two sociopolitical campaigns which led to widespread
loss of life and economic breakdown. Then Deng Xiaoping initiated his reform
and opening up programme for which there was no blueprint, indeed not even
complete agreement among the leadership. Pervasive corruption in government
and great disparities in living standards developed very quickly, contributing to
mass social unrest and ultimately many deaths near Tiananmen Square in 1989. 
At the time of writing, the coal industry, indeed the economy as a whole, is in 
a highly precarious state with overwhelming rates of unemployment combined
with ever increasing awareness of Western living standards.

Most analysts would agree that the non-grain agricultural and consumer goods
sectors have been virtually fully marketized, and quite successfully so, but that the
economic reform of the state industrial sector has lagged far behind. Raising the
output, productivity, and profit levels of the state enterprises, where the labour
force is very large and many layers of government are involved, is proving
extremely difficult. In the cases of sectors it considers strategic, such as energy,
transportation, and telecommunications, the government has been particularly
cautious about restructuring and opening up to foreign investment.

2 Introduction



China’s enormous size, population, and diversity make the country’s economic
problems unique, and the Chinese government had to devise its own plan for
development. It could learn from the successes and failures of other countries,
particularly from the other formerly centrally planned economies, but could not
integrate into its own strategy the entire administrative and regulatory framework
of any one country. It was obliged to develop incrementally and suffer some
inevitable setbacks resulting from economic experimentation.

China embarked on a radical, though gradual economic transformation with
the introduction of the reform programme in late 1978, by which time it had
become all too apparent that Mao’s adaptation of Soviet central planning and his
revolutionary motivational schemes were not working. Deng Xiaoping called 
for separation of the responsibilities of government and enterprise, incentives for
efficiency, and accountability. Opening up of China to the world in order that the
Chinese could interact with and learn from other countries and, most importantly,
attract foreign investment and technological aid was a top priority. This necessi-
tated developing internationally acceptable standards in the financial and legal
sectors, a process which is still far from complete. Of paramount importance,
however, was that the reforms in no way lead to an exploitation of the Chinese
people and/or their resources by foreign countries, nor to a widening of the 
difference in income levels between rural and urban areas. This last condition has
proved impossible to meet.

After more than twenty years of reforms, the government’s principal tenet is
still public ownership. One of the main messages of the 15th National Congress,
held in September 1997, was that the policy of building socialism with Chinese
characteristics must be continued. Socialism was re-confirmed as the primary
stage of the ultimate economic goal, communism. However, it was recognized
that the concept of public ownership had to be modified somehow in order to
accommodate market principles. The dilemma persists.

The most urgent task of the mid-1990s was restructuring the industrial state
enterprise sector, especially the textiles, paper products, armaments, machinery,
gas, and coal industries, and the process is still ongoing. These dinosaurs of 
central planning were losing billions of yuan each year. For decades their inputs,
outputs, distribution, and product pricing had been determined not by dynamic
market forces but by government decree. Local managers and workers had no
input into decisions, there were few incentives and little accountability at any
level, and the government routinely extended loans to keep them going. After not
being able to pay workers’ wages and pensions for months, many declared bank-
ruptcy, resulting in, by 1997, a frighteningly high level of unemployment – 14
million in the cities and 130 million in the rural areas – creating not only an 
economic problem, but nationwide social instability and unrest. Indeed, after the
announcement of the massive sale of state owned enterprises (SOEs), labour
staged many demonstrations, and these have been accelerating.

Considerable research has been done in the 1980s and 1990s on the economic
reforms as a whole, or those pertaining to a given sector, but there have been 
few case studies of individual industries.1 A case study of the coal industry is of
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enormous importance to a better understanding not only of China’s moderniza-
tion and economic growth, but of its political economy. The industry has deep 
historical roots, is widely dispersed over the country, involves a multiplicity of
levels of government, interfaces with many other industries, is classified as
‘strategic’, and has one of the largest labour forces. Not least of all, China has
been cast in the international spotlight as a result of the link between its incom-
parable consumption of coal and the potentially devastating effects of global
warming on the planet as a whole.

This book is an economic and sociopolitical history of China’s coal industry,
tracing its development since the mid-nineteenth century to the present, with
greatest emphasis on the reform era. The concurrent though far from synchronous
development of the railways and thermal electric plants is also considered in some
detail because they provide the critical links between coal producers and energy
consumers. The study will be of interest not only to China specialists, but to stu-
dents of comparative and development economics, energy economics, energy
geography, reformation of centrally planned economies, the locational dynamics
of industry, and the history of the coal industry generally. Production, financing,
transportation, and consumption – the four components of coal industry econo-
mics – provide the framework for discussion. International comparisons have
been given wherever pertinent and possible. Based in large part on state publica-
tions, the Chinese press, reports, and studies by Chinese scholars, and the author’s
own field work, the presentation is longitudinal with topical subdivision.

Chapter 1 is a summary, based almost entirely on the very thorough research
of Wright and Ikonnikov, of the first century of development of the modern coal
industry in China, beginning around 1840, and highlights the major involvement
of foreign governments and commercial ventures in mine and railway develop-
ment.2 It establishes the level of progress at the time of the proclamation of the
People’s Republic of China (PRC) on 1 October 1949.

The first part of Chapter 2 explains why Soviet central planning was chosen,
how the material balances system worked, and the specifics of the plans, formu-
lated with Soviet assistance, for China’s coal industry. The material for this part
came mainly from a wide variety of Chinese language journals and collection of
articles. The second part gives the reasons why Mao Zedong believed it was nec-
essary to modify Soviet central planning, and describes how the coal industry was
transformed completely and disastrously by his Great Leap Forward campaign in
the late 1950s and his second and equally damaging sociopolitical experiment,
the Cultural Revolution, beginning in 1966 and lasting for ten years. Throughout
his active tenure a debate raged between him and his supporters on the one 
hand, who favoured decentralized, small-scale industrial development, and the
‘pragmatists’, including Liu Shaoqi, Zhou Enlai, and Deng Xiaoping on the other,
who argued at this time for centralized, large-scale industrial development. This
debate, and others stemming from the radical differences in approaches to economic
and social reform, were clearly played out in the government’s policies for the
coal industry. The main sources of information here were the Zhongguo meitan
gongye nianjian (China Coal Industry Yearbook),3 Zhonghua renmin gongheguo
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jingji da shiji 1949–1980 (Major Economic Events in Communist China
1949–1980),4 and China’s Socialist Economy – An Outline History (1949–1984).5

Chapter 3 is an assessment of production, financing, transportation, and con-
sumption in 1978, after Mao’s death two years earlier, and on the eve of Deng
Xiaoping’s launching of the programme for reform and opening up. A variety of
standard performance indicators is employed, and the weaknesses of central plan-
ning – both inherent but especially as applied to the Chinese coal industry – are
discussed, as are the pivotal problems of inter-industry linkages.

The total growth in production that was achieved between 1949 and 1978
despite the collapse of the industry after the Great Leap Forward and major dis-
ruptions during the Cultural Revolution is astounding, especially considering the
out-of-date, ill-adapted, and worn machinery used at the large state mines and the
very little, if any, machinery available at the local mines. The cost to the country
was astronomical in terms of the thousands of lives lost and the pollution caused
by the burning of unparalleled amounts of mostly untreated coal.

In the early 1980s an avalanche of new newspapers, journals, and yearbooks
began publication in China, or resumed after a hiatus of some fifteen to twenty
years.6 The government wanted the outside world to know as much as possible
about China’s economy in order to promote and facilitate foreign trade and invest-
ment. Chinese academics were encouraged to write and publish their ideas about
how the reforms should be carried out. The volume and detail of the information,
some of which is available in English, but mostly only in Chinese, and the expo-
sure of the hitherto hidden sharp dissent and debate over government policy 
presented foreign China scholars the unprecedented problem of vast amounts of
information to digest and assess. Compared to the pre-reform years, the amount
of material becoming available in the 1980s and 1990s was not only ever-increasing,
but came from a wide variety of often disagreeing sources, making the writing of
Chapters 4 to 7 more challenging.

The energy industry was a core component of the Sixth Five Year Plan
(1981–85), the first under the leadership of Deng Xiaoping. Chapter 4 recounts
how the coal industry was affected by Deng’s attacking the problems of too much
centralized control and the pervasive lack of motivation and responsibility by 
separating government from enterprise management, and introducing financial
incentives and market forces. His determination to open up China was characterized
by persistent pursuit of foreign capital and technology through such instruments
as the China National Coal Import and Export Corporation created in 1982, to be
responsible for trade, importing foreign technology, and the establishment of joint
ventures.

Chapter 5 relates how the widening and deepening of the reforms over the next
fifteen years – the Seventh, Eighth and Ninth Five Year Plans – combined to trans-
form the coal industry. The 1989 Tiananmen Incident caused a relatively brief
period of retrenchment and consolidation, which was followed in 1992 by Deng’s
trip to South China where he was so impressed with the rapid modernization that
he called upon the whole country to pursue reform and opening up more vigorously,
and had the phrase ‘socialist market economy’ entrenched in the constitution to
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replace ‘central planning’. The coal industry would undergo major organizational
changes, with individual administrations and enterprises having greater decision-
making authority and responsibility for profit and loss. Coal enterprises would
participate in labour contracts, profit retention schemes, price reforms, revenue-
sharing systems, new measures to attract investment, the sale of shares, and 
listing on stock exchanges.

However, at the very time many of these reforms were being introduced the
demand for coal began to decline, and in the late 1990s the government, for the
first time ever, actually sought to curtail production, and to do so sharply. They
also forced many enterprises, including coal, to declare bankruptcy, an unheard
of measure hitherto.

The reduction in coal consumption was the result of a combination of a num-
ber of more or less equally important factors: the bankruptcy of thousands of state
owned industrial enterprises meant far less coal was required; urban residents
were switching to gas for cooking and heating as soon as it became available; the
demand for light industry products was surpassing that for heavy; many indus-
tries by this time, in the interests of efficiency, had installed modern coal-burning
equipment or replaced coal entirely with oil or electricity in order to compete
internationally; the alarm being expressed worldwide about the local and global
effects of pollution caused by the burning of so much untreated coal could no
longer be ignored; and two decades of buoyant trade and the securing of global
export market niches, particularly in electric equipment and accessories and 
textile materials and products, assured continuing sizable reserves of foreign
exchange with which to import large quantities of oil products.

In the late 1990s, economists were no longer surmising ‘if ’, but ‘when’ coal
consumption in China would fall from accounting for over 70 per cent of total
energy consumption to the 20–30 per cent average in the rest of the world. At the
time of writing they expected that coal would still be required for at least 50 
per cent of national energy requirements until 2020.

Chapter 6 is an assessment of the coal industry after twenty years of reform,
using the same performance indicators employed in Chapter 3, and some addi-
tional ones. Over the 1980s and 1990s the structure of production changed dra-
matically, with the proportion of total production coming from the state mines
decreasing from nearly 85 per cent in 1978 to a low of about 54 in 1995, while
that from the small, local non-state mines increased from about 15 per cent to 46.
Great strides had been made at the former in raising average technical standards
including safety levels, as well as the quality of output. However, the high ratio of
coal from the local non-state mines kept the average safety and quality statistics
for the country as a whole still alarmingly low, internationally speaking. From
approximately 1996 the demand for coal began to fall quickly and the govern-
ment’s two-pronged strategy since then has been to close thousands of the small
mines that had been opened in the 1980s and to begin to consolidate total 
production at a greatly reduced number of large, modern operations. In 2000, the
state: non-state ratio of production stood at about 70 : 30 per cent. Attainment
country-wide of international standards for production methods, quality and
safety would finally be a possibility.
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The first section of Chapter 7 summarizes the development of China’s coal
industry over some 150 years, while the second is a conjectural look towards the
early decades of the new millennium. The issues to be resolved in the industry at
the turn of the century, the expected development of other forms of energy, and
some energy consumption structure scenarios up to 2050 put forward by several
Chinese energy analysts are discussed.

This much is certain: China has abandoned its policy of energy self-
sufficiency. At the beginning of the reform period, the leadership reassessed the
role of coal in the hopes of decreasing, if not replacing, its use, and concluded it
was not feasible at that time. About sixteen years later, they began to compete
eagerly for a share of international liquid fossil fuel supplies and to build the 
necessary infrastructure for importing these. This testifies in some measure to
both the success of the reform programme and the depth of integration into the
global economy.
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1 The industry before 1949

Development by foreign interests

Historical sources are more or less in agreement that coal was first used in various
parts of the world during the Bronze Age, 3,000–4,000 years ago, that the 
Chinese began to use coal for heating and smelting in the Warring States Period
(475–221 BCE), and that they are credited with organizing production and 
consumption to the extent that by the year 1,000 this activity could be called an
industry. China remained the world’s largest producer and consumer of coal until
the perfecting and patenting of the steam engine by James Watt in 1769.

Europe’s coal industry began in England and Belgium in the 1200s. Initially,
coal was used almost exclusively for smelting and forging of metals. Wood and
charcoal made from wood remained the main forms of fuel for residential heating
as late as the 1600s when a switch to coal for most energy needs was necessitated
by the exhaustion of accessible forests.

The Industrial Revolution, which began in Britain in the 1700s and later spread
to Europe, North America, and Japan, was based on the availability of coal, and
human and animal powered industries were transformed in scale and scope with
the invention of the steam engine. International trade expanded exponentially
when these coal-fed engines were built for the railways and ships, but this 
technology did not reach China until the mid- to late-1800s.

The demand for Chinese coal greatly increased when foreign steamships began
to arrive following the opening of several treaty ports in the 1840s. Initially, coal
for the return voyage was brought from the US or Britain, or wherever the home
or last refuelling port happened to be, but this was, of course, impractical. At that
time, China’s coal was very expensive due to the high transportation costs in com-
bination with heavy government taxation – the mineral production tax, mining
area tax, land tax, provincial transit dues, coast trade and maritime customs duties,
and others. The poor quality of the coal from the native pits was also a drawback.
Coal bought from Japan was a cheaper alternative, but by the mid-1800s the
demand for coal by the Chinese navy, international shipping companies, and eco-
nomic growth generally, was such that both Chinese and foreigners sought larger-
scale development of China’s coal industry.1

The first foreign proposal for development was made by a Briton, John
William Howell, in 1864, and construction was started on a mine at Jilong
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(Taiwan) in 1874 which was to supply the Fuzhou shipyard and the Chinese
navy.2 In the late 1800s British, German, Belgian, and Russian interests built,
invested capital and/or operated mines in Hebei, Shanxi, Shandong, Liaoning,
and Inner Mongolia.3

The Treaty of Shimonoseki in 1895, the Sino-British Treaty of 1902, and the
Sino-American Treaty of 1903, inter alia, clarified the regulations regarding 
foreign involvement in the mining sector and investors were quick to respond.
Between 1895 and 1912 thirty-three coal mining agreements were signed with
foreigners and many Chinese mines were taken over by foreign interests.4 In 1898
mining rights ten miles on either side of the Jiaozhou-Jinan Railway in Shandong
were given to the Germans, and similar rights were awarded to the Russians along
the Chinese Eastern Railway in Jilin and Heilongjiang. In the same year, the
Peking Syndicate, an Anglo-Italian Corporation, was granted mining rights in
Shanxi and Henan. Concessions were also given to Great Britain at Tungkuanshan
(Anhui), and to the Japanese at Fushun, Yantai, and Benxi (all in Liaoning).

However, the Chinese soon began to understand fully both the economic and
strategic value of their coal industry and in 1906 the government sought to
redeem some of these concessions. The regulations that were officially promul-
gated in 1908 stipulated that foreign capital in any enterprise was limited to 50
per cent of the total. The same policy was perpetuated in the mining regulations
of 1914, and it was further specified that the general manager of any Sino-foreign
company had to be Chinese. It was later ruled that foreigners could not invest in
small mines unless they introduced machinery.5 Generally, the fifty : fifty
arrangement functioned well enough. However, many foreigners believed that
enterprises could never be profitable if managed predominantly by Chinese and
found ways to disregard the regulation.

When the Qing Dynasty collapsed in 1911, the development and moderniza-
tion of the coal industry were disrupted. However, the effects of the civil wars 
that took place in the 1920s were far worse. Only a few railway lines outside of
Manchuria continued to operate at full capacity, if at all. During this period 
no new agreements with foreigners were signed, and most of those who had
already been operating mines, apart from the Japanese who by now had established
ascendancy, lost their rights.

Production

Quantity, geographical distribution, and quality

The Japanese involvement in the industry gained momentum after their defeat
of the Russians in the Russo-Japanese War of 1904–05 and soon thereafter they
were the most active foreign participants in China’s coal industry. The Fushun
mine (Liaoning), which had been developed by the Russians before the turn of 
the century, was now taken over completely by the Japanese South Manchurian
Railway Company. It had some of the world’s thickest seams, and of all the mines
involving foreign interests was by far the largest. In fact it was one of only two



entirely foreign-controlled coal enterprises, the other being Yantai (Sino-Russian
from 1899–1905, Japanese after the War), south of Mukden City (now Shenyang).
The Fushun mine exported to southern China, Formosa (now Taiwan), Japan, and
to the East Indies.6

The mines operated by the Japanese, by 1926, accounted for almost all of the
output from the foreign-connected mines, and of the output from the Japanese
mines alone, never less than 65 per cent came from Fushun. Production was evi-
dently highly concentrated. Indeed, the Kailuan Mining Administration accounted
for never less than 70 per cent of production from the British-connected mines.7

Many of the foreign companies enjoyed several advantages, for not only did they
control some of the best coal seams and had the most advantageous locations in
China in terms of transportation and markets, they had diplomatic protection
against extra taxes and imposts levied by zealous local authorities and warlords
demanding lump sums for military funds.8

The Japanese occupied Manchuria in 1931 and set up a puppet state called
Manchoukuo. The second Sino-Japanese War began in 1937. By 1942 the Japanese
controlled all the major coal centres in the country, not only in Manchuria, but in
the north, northeast, as well as the east, and central south, all together accounting
for 90 per cent of all the coal produced. The British enterprises accounted for 7–9
per cent, the German 0.8–1.6 per cent, and the Russian 0.2–0.3 per cent.9

Table 1.1 gives the percentages of total output from Chinese enterprises, joint
Chinese-foreign enterprises, and foreign enterprises from 1913 to 1942.10 Chinese
enterprises accounted for over 50 per cent of the total output in 1919, while joint
Chinese-foreign and foreign together made up the remainder. Of the joint
Chinese-foreign enterprises, those with English interests had the largest outputs.
The ‘other’ category included Russian, German, French, and Belgium interests.
By 1936 the Chinese share had fallen to 43 per cent and in 1942, almost 90 
per cent of the production was in the hands of the Japanese.

The mines owned and operated solely by the Chinese were generally small pits.
Most were worked only during the winter as harvesting diverted the labour force
over the summer months, and because there was less flooding and better ventila-
tion in the colder season. They lacked mechanized equipment and productivity was
very low and accidents frequent. In all they contributed about one-sixth to one-
quarter of the total output.11 In some cases, small and large mines worked together
in harmony, the large mines buying coal from the small and organizing its sale.
Often up to 10 per cent of the output sold by the large mines actually came from
the surrounding pits.12 In other situations, small mines competed with the larger
ones, putting coal on the local market at comparable or lower prices, and although
all mines were supposed to have a licence from the government, many of the
smaller operations were mining illegally on territory granted to large companies.13

Table 1.2 gives the annual coal production in China between 1896 and 1949. In
1936 it accounted for 2.7 per cent of the world’s bituminous output, 5.6 per cent
of its anthracite, and less than one-fifth of one per cent of its lignite.14 The pre-
1949 coal production peak was 65.7 million tons in 1942, over one-third of this
having been produced in areas occupied by the Japanese.15 For perspective, the
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largest quantity the coal industry in the UK ever produced in one year was 287.4
million tons in 1913.16

The production peak in Manchuria alone was in 1944, at 25.6 million tons.17

During the war with the Japanese, between 1937 and 1945, despite shortages in
the south, which was forced to import, northern coal was shipped to Japan for
their war effort. Output in 1946 fell dramatically, but recovered in 1949.
Nationalization of the industry began immediately after evacuation of the
Japanese forces in 1945. Between 1945 and 1947, government capital in the
industry rose from 12 to 29 per cent.18

Between August 1945 and May 1946, the Soviets removed whatever industrial
equipment they could find in Manchuria. What they could not take back to the
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Table 1.1 Output of coal by ownership of enterprise, 1913–42 (%)

1913 1919 1926 1936 1942

National total 100.00 100.00 100.00 100.00 100.00

Chinese enterprises 44.00 50.26 44.92 42.52 10.06
Private 43.29 42.83 42.25 35.11 8.12
Joint government–private 0.17 4.21 2.02 4.83 0.67
Government 0.54 3.22 0.65 2.58 1.27

Joint Chinese-foreign 32.37 26.54 23.50 19.80 0.60
enterprises
Chinese–Japanese 11.76 6.84 7.05 1.71 0.0
Chinese–English 15.66 17.96 15.08 15.95 0.60
Chinese–Other 4.95 1.74 1.37 2.14 0.0

Foreign enterprises 23.64 23.20 31.58 37.68 89.34
Japanese 14.35 20.87 31.11 37.68 89.34
English 3.20 2.33 0.47 0.00 0.00
Other 6.09 0.00 0.00 0.00 0.00

Sources: Alexander B. Ikonnikov, The Coal Industry of China, Canberra: Research School of Pacific
Studies, Australian National University, 1977, p. 23. Adaptation of Table 1. Ikonnikov used data from
The Geological Survey of China, Chungkuo k’uangyeh chiyao no. 7 (7th General Statement on the
Mining Industry of China), Chungking: 1945, pp. 53–72; Taiwan yinhang, chingchi yenchiushih (The
Bank of Taiwan, Economic Research Unit), Jichushihtai Taiwan chingchishih (The Economic History
of Taiwan Under the Japanese Occupation), Taipei: 1958, vol. II, pp. 182–3; and Yen Chung-ping and
others, Chungkuo chintai chingchishih t’ungchi tzuliao hsuanchi (Modern Economic History 
of China, Selected Statistical Data), Peking: 1955, pp. 102–3, 126, and 154. Reproduced with 
permission from the Department of Economics, Australian National University.

Ikonnikov’s explanatory notes:
a. The entire pit output of the mainland part of China has been included in the item ‘private’ of

‘Chinese enterprises’, with the exception of 1936 and 1942; for these two years, the total output
(mines and pits) in the areas under Japanese occupation, has been included in the item ‘Japanese’
of ‘Foreign enterprises’.

b. No statistics of output of Taiwan with a break-down by ownership have been found. In 1929
Japanese capital represented 76.45 per cent of the total capital invested in all industries, while
Chinese capital represented 21.89 per cent. [Taiwan yinhang, chingchi yenchiushih (The Bank of
Taiwan, Economic Research Unit), Jichushihtai Taiwan chingchishih (The Economic History of
Taiwan Under the Japanese Occupation), Taipei: 1958, vol. I, p. 76.] In this table, 80 per cent of
the total output of coal of Taiwan (100 per cent in 1942), has been included in the item ‘Japanese’
of ‘Foreign enterprises’, and 20 per cent (none in 1942), in the ‘private’ of ‘Chinese enterprises’.



Table 1.2 Production, consumption, imports and exports, 1864–1949 
(mt)

Year Production Consumption Imports Exports

1864 0.1175
1865 0.1005 0.0001
1866 0.1217 0.0512
1867 0.1152 0.0007
1868 0.1603 0.0034
1869 0.1288 0.0001
1870 0.0797 0.0002
1871 0.0869 0.0000
1872 0.1365 0.0010
1873 0.1170 0.0022
1874 0.1182 0.0005
1875 0.1456 0.0000
1876 0.1296 0.0007
1877 0.1709 0.0001
1878 0.2070
1879 0.1786 0.0003
1880 0.2179 0.0000
1881 0.2568 0.0001
1882 0.2572 0.0006
1883 0.2457 0.0000
1884 0.2676 0.0004
1885 0.3068 0.0005
1886 0.3160 0.0003
1887 0.3098 0.0018
1888 0.2726 0.0054
1889 0.3765 0.0156
1890 0.3109 0.0129
1891 0.3759 0.0020
1892 0.4046 0.0045
1893 0.4358 0.0027
1894 0.1941 0.0057
1895 0.5816 0.0046
1896 0.489 0.6349 0.0088
1897 0.539 0.5581 0.0272
1898 0.783 0.7423 0.0160
1899 0.842 0.8731 0.0070
1900 0.8780 0.0031
1901 0.521 1.1714 0.0030
1902 0.954 1.1924 0.0268
1903 1.026 1.4301 0.0770
1904 1.274 1.2706 0.0105
1905 1.345 1.2292 0.0117
1906 1.696 1.5831 0.0023
1907 2.189 1.4259 0.0065
1908 2.788 1.5286 0.0283
1909 3.868 1.5409 0.1991
1910 4.237 1.4670 0.3232
1911 5.266 1.5656 0.3318



Table 1.2 (Continued)

Year Production Consumption Imports Exports

1912 8.988 9.8377 1.5411 0.6914
1913 12.800 12.8261 1.7179 1.6918
1914 14.102 13.6909 1.6266 2.0377
1915 13.417 13.5042 1.4238 1.3366
1916 15.903 16.0118 1.4447 1.3359
1917 16.902 16.7683 1.4672 1.6009
1918 18.340 17.6966 1.0923 1.7355
1919 20.055 19.7455 1.1916 1.5011
1920 21.260 20.5329 1.2746 2.0017
1921 20.459 19.9260 1.3836 1.9166
1922 21.097 19.8513 1.1698 2.4155
1923 24.552 22.7816 1.3880 3.1584
1924 25.781 24.1632 1.6358 3.2536
1925 24.255 24.0062 2.8021 3.0509
1926 23.040 22.8498 2.9439 3.1341
1927 24.172 12.4496 2.3559 4.0783
1928 25.092 23.6101 2.4655 3.9474
1929 25.437 23.5654 2.3177 4.1893
1930 26.037 24.9822 2.5065 3.5613
1931 27.245 25.5379 1.9333 3.6404
1932 26.376 24.2292 1.4544 3.6913
1933 28.359 28.8978 1.9854 4.4656
1934 32.725 29.0258 1.0619 4.7611
1935 38.032 34.0247 0.8292 4.8365
1936 39.342 35.0417 0.6152 4.9155
1937 36.913 31.8812 0.4911 5.5229
1938 31.943 30.9574 1.0918 2.0774
1939 38.542 36.9911 1.4137 2.9646
1940 46.828 43.9984 2.0084 4.8380
1941 58.823 54.0947 1.1318 5.8601
1942 65.686 59.2589 0.2694 6.6965
1943 56.687 0.0819 5.1140
1944 53.782 0.0160
1945 29.206 0.0003
1946 18.898 0.0731 0.0560
1947 21.904 0.2154 0.0162
1948 20.106 0.1382 0.0173
1949 32.430

Sources: All figures from are Zhongguo jindai meikuang shi bianxue zu (The History
of Coal Mining in Contemporary China Compiling and Study Group), Zhongguo
jindai meikuang shi (The History of Coal Mining in Contemporary China), Beijing:
Meitan gongye chubanshe, 1990, pp. 268, 269, 271, and 538 except the production
figures for 1896 to 1911, which are for large mines only, and are from Tim Wright,
Coal Mining in China’s Economy and Society, 1895–1937, Cambridge Studies in
Chinese History, Literature and Institutions, Cambridge: Cambridge University Press,
1984, p. 10. Ikonnikov, and Wu and Ling gave incomplete and different sets of 
figures. The 1949 production figure is from CIYB 1982, p. 24.



Soviet Union they destroyed. It has been estimated that Soviet looting and
destruction reduced the plant and equipment capacity of the coal industry by
some 80–90 per cent and further losses throughout the rest of the country
occurred as a result of the civil war in 1947–48.19 By 1949 there was little oper-
able machinery in any industry. Yet the mine development that took place before
1949 had lasting significance. Six of the country’s largest mines in the 1990s,
Fushun and Fuxin (Liaoning), Hegang and Jixi (Heilongjiang), Huainan (Anhui),
and Kailuan (Hebei), were built in the early 1900s, largely with foreign capital.
Other large mines constructed around that time were Benxi (Liaoning), Jingxing
(Hebei), Zhongxing and Luta (both in Shandong), Chiaotso (Henan), and
Pingxiang (Jiangxi). For the sake of comparison, while China’s total output in
1949 was 32.4 million tons, and ranked ninth in the world, it was 435.9 million
tons in the US, 218.6 million tons in the UK, 176.1 in Germany, 74.1 in Poland,
52.9 in France, 37.9 in Japan, 32.0 in India, 27.9 in Belgium, 25.0 in South Africa,
and 14.3 in Australia.20 

Table 1.3 shows the geographical distribution of large mine production
between 1912 and 1936. Production was concentrated in the north and northeast
regions which together accounted for over 90 per cent of the country’s large mine
output, and of this, two provinces, Liaoning and Hebei, alone accounted for 
a minimum of 66 per cent (see Figure 1.1). Kailuan and Fushun mines almost
consistently accounted for over half of the total large mine output and actually
accounted for 71 per cent in 1927.21 According to the management, Kailuan’s
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Table 1.3 Geographical distribution of large mine output, 1912–36 (% of total output)

1912–16 1917–21 1922–26 1927–31 1932–36

Northeast 33.2 29.5 39.1 50.2 42.1
of which:

Liaoning 30.8 27.5 37.3 37.3 38.2

North 57.7 61.9 55.4 46.5 50.8
of which:

Hebei 39.3 39.6 34.4 34.0 27.9
Northwest — — — — —
Centraleast 9.1 8.5 5.5 2.9 5.7
West and Southwest — — — — 0.4
Southeast — — — 0.3 1.0

Source: Tim Wright, Coal Mining in China’s Economy and Society 1895–1937, Cambridge Studies in
Chinese History, Literature and Institutions, Cambridge: Cambridge University Press, 1984, Table 24,
p. 78. Copyright © 1984 Cambridge University Press. Reprinted by permission of Cambridge
University Press.

Wright’s notes:
Northeast: Liaoning, Heilongjiang, Jilin, Rehe.
North: Hebei, Shanxi, Shandong, Henan, Chahar, Suiyuan.
Northwest: Shaanxi, Gansu, Ningxia.
Centraleast: Hunan, Hubei, Anhui, Jiangxi, Jiangsu.
West and Southwest: Sichuan, Yunnan, Guizhou, Guangxi.
Southeast: Zhejiang, Fujian, Guangdong.
The percentages may not all add up to 100 because of rounding errors.



Zhaogezhuang, with a capacity of some two million tons, was the largest 
underground colliery outside the US in the early 1920s.22 The result of this con-
centration in the north and northeast was that the country’s overall industrial
development became increasingly imbalanced. Not surprisingly, most of the coal
was consumed where the industrial development was greatest, namely,
Manchuria, Shanghai, and the Treaty Ports. In 1936, 36.0 per cent was consumed
in the north, 26.4 per cent in the northeast, 22.9 per cent in the centre and east,
7.9 in the southeast, 5.6 in the northwest, and 4.2 in the west and southwest.23

In the early 1910s and early 1920s Manchuria produced over 30 per cent of
China’s coal even though it had under 2 per cent of China’s coal reserves and only
about 7 per cent of its population. In 1925–26, when the civil wars disrupted pro-
duction in the north, it accounted for over 50 per cent of the total coal production.
Output from large mines in Liaoning, Jilin, Heilongjiang, and Rehe (a province
in the pre-1949 period) grew at 10.9 per cent per year between 1907 and 1936,
while in the rest of China the rate was 5.8 per cent.24 Compared to growth in
China proper, the coal industry’s expansion in Manchuria was rapid. The area
enjoyed relative political stability, GNP was higher, and per capita consumption
of coal was twice as high. Japan’s intention was that Manchuria serve not just as
a raw materials hinterland, but also as a new industrial and population base.
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In the 1930s Shanxi, China’s most coal-rich province and one of the largest
deposits in the world, was producing less than 4 per cent of total output. Reasons
that have been given for this include: shortage of water for steam engines and
timber for pit props; shortage of capital, which not only limited growth potential
but resulted in horrific working conditions; and the high cost of transportation to
coastal markets.25 Moreover, before 1937 the area was continually plagued with
political and military upheavals which disrupted railway traffic. The Peking
Syndicate did plan to develop the resources, but was unsuccessful in gaining 
permission to build a railway to Pukou (Jiangsu), where the coal would have 
been unloaded onto ships and transported on the Changjiang.26

The ratio between production in Manchuria and China proper in 1942 was 
63 : 37. In 1947 it was 75 : 25, but by the time of the Communist takeover in 1949
it was down to 60 : 40.27 In order to reduce the demand on northern coal, the
Nationalist government had opened the Huainan mine (Anhui) in 1929 and by
1936 it was supplying much of Shanghai’s needs. The southwest region, held by
the Nationalists and sometimes referred to as ‘Free China’, was developed after
1937, when the wars disrupted the supplies in the north.

Washing coal removes various impurities such as shale, clay, pyrites, etc., and
may involve either physical separation, which mechanically distinguishes the 
relative gravities and/or surface properties of the coal, or magnetic or chemical
separation. Often after the coal is washed, it is processed, which entails the crush-
ing of the large lumps, and screening them into various standard sizes. Up to two-
thirds more raw than clean coal is required to achieve the necessary heat levels,
and up to one-third more space is occupied in transit and storage.

A good quality washed coal has about 7,000 kcal per kg. The average caloric
value before washing at the best mines was about 6,600 kcal, but from the least
good may have been as low as 3,500.28 Before 1949 little attention was given to
improving the quality of the coal. Generally, it was simply used in its raw form
without being washed, though some was sized.

Mechanization and use of labour

Apart from opencast mines at the Guchengzi site at Fushun (Liaoning) and at
Zhalainuoer and Hegang (Heilongjiang), almost all the mines before the
Sino-Japanese War (1937–45) were underground and used the room and pillar
system.29 The longwall system was not implemented until the 1950s.30 Compared
to European mines, which had been built much earlier, the mines in China were
relatively shallow. The average depth in the deepest shafts at China’s largest mines
was 163 m, comparable to that in the US.31

The level of technology used for cutting the coal was rudimentary. While the
proportion of coal cut by mechanized means was less than 1 per cent at the time
the PRC was established, 55 per cent of the coal was cut by mechanized means in
the UK in 1936, 97 per cent in Germany’s Ruhr Valley, 99 per cent in Belgium,
and 88 per cent in France’s Pas-de-Calais mines in 1935.32 The main reason for
the lack of mechanized operations in China was the abundant and cheap labour
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available to the contractors. Other factors were the shallowness of the mines, and
the fear on the part of foreign developers that the prevalent political turmoil could
at any time disrupt mining or coal transport. It was simply not in the interests of
the foreigners to bring the best and most expensive equipment available. As the
mines became deeper, however, not only was extraction more dangerous, but the
miners needed training. This was not easy to provide to the illiterate gangs of men
from the farms who worked only for a few years at the mines, and for only part
of the year at that.

The hauling of the coal to the surface was generally the first mining process to
be mechanized, and at the Japanese-operated mines in particular, it was relatively
sophisticated. While over 50,000 pit ponies were in use in British mines in the late
1930s, the Japanese-operated mines had switched to electrically powered ropes or
locomotives.33

Most mines had contractors to oversee the coal cutting and hauling. They were
charged with supervising crews of men to bring to the surface, by a certain target
date, an agreed amount of coal. Often bonuses were given if the amount was
exceeded. Under this contract system, the contractor hired the men, mainly 
peasants from rural areas, and provided them lodging, meals, and pay. For the
mine owners, this system was very convenient, but for the gangs of men it was
abusive. The living and working conditions were primitive and the pay paltry. The
contractors tended to cut corners wherever possible and to request extra fees for
the smallest of services to both the workers and the mine owners. Initially, the
workers had no rights (apart from a free coffin!) or recourse whatsoever, though
as time went on it was necessary to improve the conditions and terms in order to
reduce the high turnover of men.34 A minimum wage was eventually instituted
and the responsibility of paying the workers was taken out of the hands of the 
contractors and assumed by the mine owners.

Most of the labourers were male rural peasants who returned to their fields 
during the planting and harvest seasons. Though often ignored, there was a law
prohibiting the hiring of workers under the age of sixteen. A few women hauled
coal to the surface, while many worked at the surface level. Unlike the mines in
Japan, where convicts made up a large proportion of the miners, it seems in China
convict labour was used only in Sichuan Province.35 There was some use of slaves
and instances of kidnapped workers. Others were tricked into amassing gambling
or drinking debts and then forced to sell their labour. Some signed up on the basis
of feigned promises.

While unskilled labour was rarely in short supply, an insufficiency of skilled
labour characterized the industry until the 1920s. Mining companies were forced
to seek out foreign engineers and technical staff. This raised production costs
considerably. When the Japanese took over all the Chinese-owned mines in the
northeast, they brought their own engineers.

The average output per manshift at the largest mines in the 1930s and 1940s
was 0.592 tons.36 By contrast, in 1937 it was 1.534 tons in the UK, 2.002 in West
Germany, 1.435 in the Saar, 1.236 in France, 2.413 in Poland, 1.139 in Belgium,
2.550 in the Netherlands, and 1.837 in Czechoslovakia.37
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The accident rate was very high. While there were between 5 and 21 fatalities
per million tons of output at the American, Indian, and Japanese mines in the late
1800s and early 1900s, there were between 25 and 212 at the main mines in China
between 1907 and 1934.38 The difference would be very much greater if the small
Chinese-run mines were included. A gas explosion at Benxi (Liaoning) in 1942
killed 1,662. This was the biggest ever coal mine accident in world history to date.
The rate of lung and skin disease was also very high, and the average working life
of the miners was but a decade.

Wages, though barely enough to survive on, were not the lowest in the industrial
category. The mainly women workers in the cotton spinning, silk reeling, and
match industries were paid less. Relatively speaking, though, working conditions
in these industries were somewhat better. Unlike in other countries, the Chinese
mine workers were not highly organized. There were several altercations – mainly
protests against the barbaric treatment accorded them by the contractors – but until
the 1920s the workers were insufficiently integrated to form unions. There were 
a number of reasons for this. The mines were spread over a large geographical area,
the men were not at the mines all year round, and due to the wretched working con-
ditions and exploitative contract system the worker turnover rate was high. They
were illiterate and completely uninformed about alternative industrial manage-
ment structures, far less the militancy in other countries’ coal mining industries.

Mention must be made, however, of an escalation in organized labour protests
in the 1920s, especially among miners at the larger operations. Marxist Study
Groups, the Chinese Labour Organization Secretariat, and after its formation in
1921, the Chinese Communist Party had been organizing labour in those areas
where it was concentrated. Miners staged strikes at Pingxiang (Jiangxi), Kailuan
(Hebei), Tangshan (Hebei), Zhaogezhuang (Hebei), Linxi (Hebei), Majiagou
(Shanxi), and several other sites. The issue was usually low or non-payment of
wages, maltreatment of workers, or some aspect of working conditions or terms.
This heightened agitation of the miners lasted throughout the decade.

This localized and short-lived intensification of labour unrest apart, the figures
for mine worker unionization were never large when considered over the whole
pre-1949 period. In China proper never more than 40 per cent of the workers were
unionized. This was half the rate of unionization at the American mines in the
same period. If the work force in the large mines in Manchuria were factored in,
the percentage would be reduced to 20 per cent, while inclusion of the workers at
the native pits would further reduce it to less than 10.39 In the 1940s the key
strategic industries such as the railroads and communications were nationalized
for defence reasons and in 1942 a draft labour policy forbade ‘workers in military
industries’ (all heavy industries including coal) to strike or participate in collective
bargaining.40

Financing

The big mines either made direct sales to retailers or consumers at the ports or at
stops along railway lines, or sold it through distributing companies or agents who

18 The industry before 1949



earned commissions. It was the responsibility of the mines to organize the trans-
port and handling of the coal, while the agent managed storage and sales. The
coal that was not sold directly to consumers often went through several middle-
men, who in turn raised the price higher and higher.

Managers of all urban coal distribution centres with capital amounting to over
a certain level belonged to ‘coal guilds’. The Peiping Coal Guild was registered
with the Peiping Chamber of Commerce and its members met monthly.41 In
Manchuria, distribution was managed by the Japan–Manchukuo Trading
Corporation, while marketing came under the jurisdiction of the main railway,
metallurgical, and other heavy industry companies.

The blockage of railway traffic during the civil wars in the late 1920s nearly
forced the closure of some mines in the interior, but mines with foreign connec-
tions such as Kailuan and Fushun were spared and continued to make high profits.
In the 1930s, the depression affected Manchuria first, and China proper later.

Coal occupied a very important role in the economy. Compared to consumer
goods or other mining products its percentage contribution to total industrial net
value-added was fairly consistent (see Table 1.4). It accounted for about one-
quarter to one-third of the total between 1912 and 1945, dropped sharply to about
one-sixth in 1946, but came back up to about one-quarter in 1949.

The industry before 1949 19

Table 1.4 China’s industrial structure 1912–49 (% of total net value-added
in 1933)

Consumer Coal Ferrous Other Electric
goods metals mining power

products

1912 21.9 31.2 1.5 40.0 3.3
1917 29.2 31.0 7.2 25.6 3.7
1921 44.1 29.8 7.7 11.7 5.4
1922 32.7 34.1 6.8 16.3 7.3
1926 40.6 24.2 4.5 15.6 12.0
1930 44.3 23.5 5.3 8.9 13.5
1933 41.6 20.9 5.2 7.4 20.2
1936 30.7 23.7 8.5 8.6 22.1
1937 25.4 26.4 13.0 11.4 16.1
1940 8.7 30.5 13.8 9.5 23.6
1943 5.7 30.4 19.5 3.1 32.3
1945 5.3 26.4 5.0 3.9 50.4
1946 37.5 16.5 0.7 4.7 37.7
1949 29.3 24.6 3.3 3.3 35.2

Source: John K. Chang, Industrial Development in Pre-Communist China: A Quantitative
Analysis, Edinburgh: University of Edinburgh Press, 1969, p. 76. Adaptation of Table 20.

Chang’s note:
Consumer goods: cotton yarn and cotton cloth; ferrous metals: iron ore, pig iron, and
steel; other mining products: antimony, copper, gold, mercury, tin, and tungsten.
Cement and crude oil, accounting for only negligible fractions of the total, have been
omitted; the percentages, therefore, do not add up to 100.



Coal exports and imports between 1864 and 1948 are given in Table 1.2. Before
1915, imports were greater than exports. During the early 1800s coal had been
brought from Japan, India, America, Britain, and Australia. Between 1917 and
1943 the situation was reversed. The volume of exports depended largely on the
supply situation in Japan, and concomitantly, the relative prices of Chinese and
Japanese coal. Exports as a proportion of total national coal output were as high
as 14–16 per cent in some years, though as southern China imported some coal
from Vietnam (mainly anthracite), India, the Netherlands, East Indies, and Japan,
the adjusted net export figures were somewhat less.42

Most but not all of the export shipments came from Japanese-operated mines
and most – up to one-third of their production – were destined for Japan. Some
shipments were also sent to Hong Kong and Korea. In 1936 exports from China
proper amounted to 7 per cent of total production and 1.5 per cent of total export
trade. Imports amounted to 3 per cent of domestic consumption and 0.7 per cent
of total import trade.43 For perspective, 4.92 million tons were exported from
China in 1936, compared to 51.2 million tons from the UK in 1935.44

The demand for extra coal supplies from China rose sharply in the years 
leading up to the Second World War. Ironically, it was Chinese coal which fuelled
the Japanese war in Southeast Asia, including China. One of the first acts of 
the invading Japanese soldiers was to commandeer all the largest mines.45 Of par-
ticular interest was the coking coal, used in the manufacture of steel, at Kailuan.
Its output was shipped north to Manchuria and to Japan. In 1944 the Kailuan
mines were incapacitated by bombs, forcing China proper to import coal from
Indo-China.

Transport

As in the majority of other countries, the most efficient way to move coal from
the mines to points of consumption in China was the railways. There was 
a symbiotic relationship between the coal industry and the railways – neither
could survive without the other. The cost of railway transport was as low as less
than a fifth of that for the other forms of land transport, and, in any case, humans
or pack animals were capable of pulling or carrying this heavy bulky commodity
only limited distances.46 Wright calculates that for cart transport of coal, the
approximate economic radius in 1913 was 75 km, and for railways well over
500 km.47 The development and modernization of railway transport made it fea-
sible for foreign mining companies to operate profitably, and immediately created
in the cities an insatiable demand for coal from manufacturing and commercial
enterprises. Factories grew in such number and scope that imports of manufac-
tured items dropped sharply. The development of railways also made domestic
coal competitive with coal imports, which came to be used only in emergencies.

A proposal for a railway line from Shanghai to Suzhou had been made in 1863
by a group of British businessmen. The Chinese government, however, fearful
that this technology would make the Chinese vulnerable to foreign economic and
political dominance, refused permission. It was not until 1876 that a ten-mile line
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Table 1.5 Railway trackage, 1876–1949 (km)

Year Annual increment Total to date

1876 16 16
1877 �16 0
1878 0 0
1879 0 0
1880 0 0
1881 10 10
1882 0 10
1883 0 10
1884 0 10
1885 0 10
1886 32 42
1887 0 42
1888 103 145
1889 0 145
1890 0 145
1891 0 145
1892 45 190
1893 98 288
1894 122 410
1895 0 410
1896 0 410
1897 134 544
1898 30 574
1899 287 861
1900 209 1,070
1901 243 1,313
1902 2,645 3,958
1903 645 4,603
1904 948 5,551
1905 494 6,045
1906 201 6,246
1907 246 6,492
1908 256 6,748
1909 800 7,548
1910 769 8,317
1911 983 9,300
1912 322 9,622
1913 75 9,697
1914 39 9,736
1915 768 10,504
1916 145 10,649
1917 0 10,649
1918 534 11,183
1919 14 11,197
1920 84 11,281
1921 461 11,742
1922 305 12,047
1923 244 12,291
1924 398 12,689
1925 278 12,967



was actually built – by a Briton, Gabriel James Morrison – connecting Shanghai
with Wusung.48 However, the authorities tore it up the following year and shipped
it to Taiwan, never to be reassembled. The second line was begun in 1878 by an
English engineer, Claude Kinder, from the Kaiping mines to Xugezhuang (Hebei),
which is situated on a canal. It was later extended to Tianjin and then Peking,
Mukden, now called Shenyang (Liaoning), and Hankou, now part of Wuhan
(Hubei) becoming a major trunk line.49

France, in 1885, was the first to obtain a railway concession which bordered
Indo-China. Russia was given rights the following year in Manchuria, which 
permitted the construction of the Chinese Eastern Railway and the South
Manchurian Railway. The Germans, British, and Japanese were also granted rail-
way concessions for both trunk and feeder lines and 9,300 km had been built by
the end of the Qing Dynasty in 1911 (see Table 1.5). Though the differences in
gauge were problematic, taken together these lines became a vital network and
coal was a main cargo.
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Table 1.5 (Continued)

Year Annual increment Total to date

1926 417 13,384
1927 698 14,082
1928 455 14,537
1929 201 14,738
1930 226 14,964
1931 120 15,084
1932 424 15,508
1933 296 15,804
1934 1,255 17,059
1935 1,834 18,893
1936 1,849 20,742
1937 973 21,715
1938
1939
1940
1941
1942
1943
1944
1945
1946
1947
1948
1949 21,800

Sources: Figures for 1876–1937 are calculated from Ralph
W. Huenemann, The Dragon and the Iron Horse: The
Economics of Railroads in China 1876–1937, Cambridge,
MA: Council on East Asian Studies, Harvard University,
1984, pp. 76–7, Table 3. The 1949 figure is from TJNJ
1985, p. 385.



Only another 11,442 km were laid before the end of the Republican period, 
40 per cent of which were in Manchuria. The First World War, the civil wars, and
the Japanese invasion of Manchuria, and the Second World War all severely
affected railway construction, the military and/or warlords expropriating all 
the rolling stock. Whereas India in 1936 had about 72,000 km of railway trackage
and 33.5 billion ton-km of freight, China had only 20,742 and 14.6 billion,
respectively.50 The Nationalists constructed several railways in the southwest 
during the 1940s. By 1949 the per capita national trackage was still very low
compared to that in other countries.

In the 1930s coal shipments occupied about half of the country’s railway capa-
city and on average accounted for 17 per cent of the railway revenues. On some
lines they accounted for much more of the revenues, for example, about 31 per cent
on the Kiaochow-Jinan (Shandong) line, 33 per cent on the Peking-Mukden line,
41 per cent on the Chengting-Taiyuan (Shanxi) line, and 68 per cent on the Taokow-
Chinghua line.51 The trackage and rolling stock were not only inadequate relative
to production rates, but there was a lack of coordination between the mining and
railway sectors. Railway capacity often determined coal production.52 Coal was
also shipped by water, southwards along the coast, and on the lower Changjiang and
Wei River, and on various small rivers throughout the southwest. There were some
40,000 miles of canals at that time including the Grand Canal.53 Total shipments on
the Changjiang and along the coast were about one-quarter those on the railways
and were for the most part overseen by the foreign-controlled mines.54

Consumption

Total coal consumption figures for 1912 to 1942 are given in Table 1.2. The highest
figure here is 59.3 million tons in 1942. For perspective, total coal consumption
in the UK in 1925 was 176.0 million tons.55 Before the introduction of railways
in China, coal use was necessarily restricted to a small radius around the mines.
The demand for coal to fuel ships rose sharply with the opening of the Treaty
Ports, beginning in 1840, which hastened both mining and railway development.
Total potential demand was about 300,000 tons per annum in the early 1870s and
rose to some 2 million tons in the early 1900s.56 The demand for bunker coal
slowed later due to a downturn in world trade, more efficient use of coal by
the steamships, and the beginning of their conversion to the use of fuel oil. About
7 per cent of the coal from the large mines was sold to shipping companies in
the mid-1930s.57

When fuel oil was replacing bunker coal, the new railways became a major
consumer of coal and some railway owners invested directly in mines to guaran-
tee their supplies. Among these were the South Manchurian Railway, Chinese
Eastern Railway, and the Jing-Han line, connecting Peking and Hankou (Hubei).
Several railway companies actually built their own mines.

Table 1.6 gives a breakdown of coal consumption in China from 1915 to 1933. 
For contrast, the corresponding breakdown in 1929 in the UK was: gas works 
10 per cent, electricity generation 6 per cent, railways 7 per cent, coastal shipping
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1 per cent, iron works (using blast furnaces) 8 per cent, other iron works and steel
works 5 per cent, collieries 8 per cent, and general manufactures and all other
purposes including domestic use 55 per cent.58 In China, the transport sector,
comprising both the railways and steamships, was the largest consumer of coal up
to the 1930s. Purchases of coal by railway companies sustained many mines, and
the main business of some railways was shipping coal. From the mid-1910s the
proportion of output from the large mines used by the railways was steady at
about 10 per cent.59 The advent of cheaper transportation of coal led to an imme-
diate rise in industrial activity in the urban areas.

The urban commercial and household sector accounted for 12 to 13 per cent of
total coal consumption between 1915 and 1933. Per capita consumption was very
low, only 0.07 tons in 1936 versus 3.9 tons in Great Britain, 3.5 tons in the US,
0.8 in the USSR, 0.6 in Japan, 0.2 in Spain, and 0.1 in India.60 Coal was used in
the large cities only. Residents in towns and medium-sized cities relied on straw
and firewood.61

The first industry to require large quantities of coal in the mid- to late-1800s
was the manufacture of armaments. Later, coal was used to fuel and provide heat
for light industries such as cotton, silk, salt, sugar, tobacco, alcoholic beverages,
paper, ceramics, glass, and oil-pressing. Most of these industries were located in
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Table 1.6 Estimates of coal consumption breakdown, 1915, 1923, and
1933 (% sectoral shares)

1915 1923 1933

Rural use 43.2 33.3 29.5
Urban commercial and 13.2 12.1 13.2
household use

Industrial 14.3 15.7 21.5
of which:
Electric Utilities 1.2 3.9 6.0
Iron and Steel 5.6 4.0 4.8
Textiles 4.5 4.1 4.3

Railways 6.6 8.8 9.0
Bunker 8.6 9.1 6.5
Exports 7.7 12.9 13.0
Used at mines 6.3 8.1 7.5

Source: Tim Wright, ‘Growth of the Modern Chinese Coal Industry: An Analysis of
Supply and Demand, 1896–1936’, Modern China, 7, 3 (July 1981): 333. Copyright 
© 1981 Sage Publications, Inc. Reprinted by permission of Sage Publications, Inc.

Wright’s note:
These figures are only intended to give an approximate indication of the magni-
tudes involved. The first line in particular is subject to a wide margin of error. That
category could alternately be estimated as residual, thus eliminating the discrep-
ancy between the use and supply of coal. This discrepancy could also be the result
of changes in stocks, or of incorrect estimation of small mine output by the
Geological Survey of China.



China proper. The demand from heavy industries such as lime, brick-making, 
sulphur, antimony, cement, and the metallurgical industries was much higher and
predominantly from Manchuria.

Use of coal to generate electricity quickly increased from about 1910 onwards.
At the time of the establishment of the PRC, about 10 per cent of total coal pro-
duction was devoted to power generation.62 In all there were 1.85 gigawatts (GW)
of installed electric capacity, of which 1.69 GW (91.4 per cent) was thermal 
and 0.16 GW (8.6 per cent) was hydro. Total electricity generation amounted to
4.3 billion kilowatt hours (kWh), of which 83.7 per cent came from thermal plants
and 16.3 per cent came from hydro. Total electricity production peaked in 1943
at 59.5 billion kWh. For comparison total installed capacity in India in 1947 was
about 1.36 GW and generation was 4.1 billion kWh.63

The first thermal plant was built in 1882 by an American company and the first
hydro plant in 1912. Up until the war with Japan most of the generation and
transmission equipment that was installed had been brought from the UK,
Germany, France, the US, and Japan. Thermal plants produced almost all of the
electricity until the Japanese began to build a few large hydro plants in the north-
east. China proper had 460 thermal plants with a generating capacity of 542,000
kilowatts (kW) and an energy output of 1,694 million kWh in 1934. During the
Second World War these were either taken over by the Japanese or destroyed,
while in Manchuria, at the end of the war, many plants which had been built by
the Japanese were stripped of their equipment by the Soviet armies.

The efficiency of the thermal plants was not high in 1949. By international
standards the generators were very small and little of the equipment was operat-
ing at full capacity. The average efficiency for the country was 18 per cent, and
the utilization rate was also low – over a third of all the power produced was con-
sumed by the plants themselves.64 In 1949 there were a total of 6,475 km of
transmission lines over 35 kilovolt (kV), of which 70.1 per cent were 35–66 kV,
5.3 per cent were 110 kV, 12.8 per cent were 154 kV, and 11.8 per cent were
220 kV.65 Losses on the lines were very high at 25 per cent.66

Electricity consumption per capita was a mere 7 kWh in 1947, compared to 291
in the Soviet Union, 2,130 in the US, 888 in Britain, 642 in France, and 418 in
Japan.67 Many industries operated their own power plants. The percentage split
between civilian and industrial use in 1949 expressed as a ratio was 35 : 65. Of the
latter, the railways accounted for 2.7 per cent, metal processing 3.5 per cent, and
chemical processing 5.4 per cent.68

The pre-1949 legacy

On the eve of the Communist takeover in late 1949 the coal industry, as virtually
all industries and the railways, was semi-paralysed from bombings and lootings.
Though much reconstruction and re-equipping would be required, a relatively rapid
restoration of what had been a profitable coal industry would be possible however.

Six of the country’s largest mines in the 1990s had been built in the early 1900s
and at least a dozen other large mines date from the years of foreign development.
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As a percentage of total industrial net value-added, the coal industry had
accounted for one-quarter to one-third between 1912 and 1945. China ranked
ninth in the world as a producer of coal in 1949, and the annual growth rate before
1937 had compared well with that of other countries.

Abundant cheap labour had kept mechanization at a low level, the work force
was largely unskilled, and the quality of most of the coal was poor due to a lack
of washing and sorting. As in most countries the location of coal deposits very
much affected the development of the railways. Several railway lines built before
1911 became main transport arteries.

The most serious problem of the industry on the eve of the Communist
takeover was the lack of a national plan. The disparate foreign interests had
wanted quick and large returns on their investments and took a short-term view
of development, thereby contributing to regional industrial imbalance.
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2 Mao’s adaptation of 
Soviet central planning
Effects on the industry

Soviet central planning applied to the Chinese coal industry

The People’s Republic of China (PRC) was proclaimed on 1 October 1949. The
Communist government inherited an economy in which the industrial sector had
been decimated by wars. Inflation was rampant, there was a large budgetary
deficit, transportation and communication channels had been disrupted for years,
and there was high unemployment – the unemployment rate for males in 
non-agricultural areas was possibly as high as 32 per cent.1 The largely rural 
population – nearly 90 per cent – was illiterate and unskilled.

The government’s key priority was immediate restoration of the economy, to be
followed by rapid growth. Bitterness over the country’s history of exploitation by
foreign capitalists spurred on achievement of the goal of making China a world
power and capable of militarily defending itself. A United Nations embargo on
strategic goods had been placed on China in 1950 and, as a result, there was lit-
tle option but to seek assistance from the Soviet Union.2 The Soviets were nearby
and willing to offer technical expertise, equipment, and even whole industrial
plants. The Chinese adopted, almost in total, the Soviet system of central or com-
mand planning. It was believed that given the country’s stage of development and
the problems left by the Nationalist Government and the ravages of the years of
war, the economy could best be brought under control and regional disparities
diminished by unification under a highly centralized form of government. It
seemed that Soviet central planning was the most appropriate, if not the only
available method of simultaneously guaranteeing the population a basic level of
subsistence and achieving a high rate of capital formation. The material balances
system provided the framework of Soviet central planning.

The material balances system

In the Soviet economic planning system production was organized hierarchically,
with targets set by the central authorities. The total plan was in the form of 
a matrix in which the supply of and demand for raw materials, intermediate
goods, and finished goods all had to balance exactly. Included in the matrix were
goods flowing through the international trade sector and those held in inventories.
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Enterprises did not themselves arrange for their supplies of inputs. Planners 
calculated how for every state enterprise these were derived, and how and when
they were to be distributed. If either the plan or its execution were faulty, cumu-
lative dislocation occurred. For example, if one coal producer failed to reach its
output target, or if the coal was delivered late or was of the wrong type, this would
in turn affect the designated users in their attempts to attain their output targets.

In the final quarter of each year, the State Planning Commission (SPC) pre-
pared preliminary balances for all commodities and capital goods currently under
state control. These goods were referred to as being ‘under unified distribution’
or simply ‘under plan’, and plans were based on a combination of recent produc-
tion figures and forecasts of potential output based on capital productive capac-
ity and labour inputs. Each ministry was given proposed output targets which
were communicated to all the various sub-units. These were expected to calculate
the quantities of all the inputs they required to fulfil their production targets. This
information was then passed back up through the ministerial hierarchy to the
SPC, which considered all of these reports and constructed a balance sheet for
each of the commodities under plan.

Considerable adjustments had to be made to the output and consumption 
targets for each commodity before the balances could be closed, that is, before 
the total allocations of any commodity precisely equalled the total supply of that
particular commodity. The result was a matrix which had demand for each com-
modity along one axis and the supply on the other. When all of the individual
commodity balances were completed, they served as the basis for the annual and
five-year plans which were presented to the State Council for approval. Compared
to the Soviet Union, China had relatively few commodities under unified distri-
bution. In the 1970s there were some 60,000 such commodities in the Soviet
Union, whereas in China there were only 28 items under state distribution in
1952, 96 in 1953, 235 in 1956, 417 in 1958, 432 in 1960, 579 in 1965, 217 in
1971, 226 in 1972, and 210 in 1978.3

Balance tables were also drawn up to schedule the mode and route of trans-
portation for every commodity under plan. The transportation volumes were
determined only for the bulk commodities under plan, that is, coal, charcoal, min-
eral ores, iron and steel, timber, etc. The thousands of other commodities were not
included in the national and regional balances tables. Of all the railway cargoes,
the shipment of coal took precedence.

Production

The ministry responsible for the coal industry was variously designated as the
Ministry of Fuel Industry (1949–55), Ministry of Coal Industry (1955–70),
Ministry of Fuel and Chemical Industry (1970–75), and again as Ministry of 
Coal Industry from 1975–88 when there was a major ministerial restructuring
(see Chapter 5).

China’s coal mines were divided into three main categories, the Central Mining
Administrations (CMAs), the local state (LS) mines, and the local non-state
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(LNS) mines.4 The CMAs were those which were controlled by the central 
government and most of their production was allocated under plan. The LS mines
were operated either by provincial, prefectural, or county governments, while
LNS mines were operated by townships, communes, collectives, or the People’s
Liberation Army. The output from the LS mines was also generally under unified
distribution, while that from the LNS mines was not.

Figure 2.1 depicts the planning hierarchy of the Chinese coal industry 
and Figures 2.2 and 2.3 show the planning structures of CMAs and LS mines,
respectively. In the coal industry long-term plans were set every five years in con-
junction with the five-year national development plans and provided only general
policy statements and, usually, output target ranges rather than specific targets. It
was the highly detailed yearly plans which guided each department in the min-
istry responsible for coal towards the ultimate fulfilment of the long-term targets.
The yearly plan had two parts, production and capital construction. The first of
these had four major sections: output, personnel, material supply, and financing.

The production component was the basis upon which all of the other projec-
tions were formulated. Depending on the workable coal reserves available, and
the amount and type of prepared capacity, the output section specified the rate
and amount of production for each type of coal for the year at all mines under the
Ministry’s control. It was further subdivided into quarterly, monthly, ten-day, day,

Ministry

Provincial Coal 
Mining Bureaux

Coal Mining Bureaux 
and 

Coal Mining Administrations

Mines

AreasPits Teams

Township, prefecture, county, collective, 
commune, brigade, army, individual

Figure 2.1 Planning hierarchy of the Chinese coal industry
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Source: Wang Maolin (ed.), Meitan gongye qiye guanli (Coal Industry Enterprise Management),
Taiyuan: Shanxi renmin chubanshe, 1982, p. 54.
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and even shift plans, and also stipulated what machinery was to be used at 
each site, from where it was to be obtained, and how it was to be maintained.
Figure 2.4 is a sample monthly production plan matrix. On the left margin are
output, quality, and production norms, and along the top are output targets.

The personnel section gave details of the number of employees hired by the
Ministry, their recruitment, training before and during employment, remuneration,
and pensions. There were six categories of personnel: workers, apprentices, engi-
neers and technicians, administrative personnel, service personnel, and others.
The first four categories were further broken down into drilling and tunnelling

M
in

e 
H

ea
d

Deputy Head

Head Accountant

Head Engineer

Deputy Head

Coal Bureau of Safety 
Supervision

Administration Dept.

Finance Dept.

Sales Dept.

Basic Construction Dept.

Machinery Dept.

Labour Planning Dept.

Production Technology 
Dept.

Production Dispatch 
Dept.

Education Dept.

Mine Head Office

Personnel Dept.

Safety Inspection Dept.

P
ro

du
ct

io
n 

T
ea

m
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workers, face workers, surface workers, machine repair men, geologists, survey-
ors, and designers. For each type of worker there were eight ranks based on expe-
rience, responsibility, and technical expertise. The men worked in brigades. For
some tasks the men were paid individually, while for others, the brigade was paid
on the basis of the work it did collectively. Theoretically, extra wages were given
for above-quota production, experience, and the less desirable work, for example,
underground work, construction work, and night shifts. Productivity norms, the
proportion of individual and collective time-rate and piece-rate wages, bonuses,
allowance structures, and welfare benefits were outlined.

The material balances system was used to determine the allocation of all 
the inputs required by the Ministry. After it had been informed of its quotas of
materials – steel, iron, timber, etc. – for the year, it would in turn distribute these
to the sub-units of the bureaux according to their planned consumption. The
material supply section also gave consumption norms for each item and norms for
maintaining reserves of materials.

The remainder of the production component was devoted to training, research
into new production and/or management techniques, and to projects handled
independently by the mines, such as residential, commercial or cultural buildings,
schools, medical facilities, etc.

Initially there was no government department or agency responsible for the
LNS mines. When the Communist government came to power most of the small
pits were closed or combined to make larger mines. All remaining ones were put
under Party control. A special office was established to coordinate coal produc-
tion for the Great Leap Forward (GLF), but this was disbanded soon after. In the
years that followed, when coal supplies were especially tight, encouragement in
the form of grants was given for the development of small mines. However,
throughout most of the 1960s and 1970s there was no governing body which
monitored the opening, operation, and output of the non-state mines.

Financing

Capital construction investment

The capital construction investment component was divided into productive and
non-productive. Productive investment included funds for the prospecting, sur-
veying, design, and construction of new mine capacity and expansion of existing
capacity; construction of coal treatment plants, railway lines from the mines to
stations, and machinery plants; funds for research and the operation of training
colleges. Non-productive investment included the construction of buildings for
the miners and their families, such as housing, clinics and hospitals, schools,
sport, and cultural amenities.

A year-end target for total capacity specified where and how it should be
achieved, by new mine construction or renovation or expansion of existing mines.
Prospecting, surveying, and designing teams were assigned for each project. The
amount of new capacity created each year was directly related to the investment
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funds allocated to the Ministry from the state budget, that is, ‘above-norm’ projects.5

This component also dealt with investment in coal washing plants, machinery
plants, and railway branch lines.

The setting of prices

In centrally planned economies prices had three distinct functions.6 The first was
control and evaluation. Prices were used as accounting devices in the tabulation
of the annual and five-year plans. The inputs and outputs of each enterprise, as
well as targets for sales, profits, taxes, etc., were calculated by the central plan-
ners and expressed in value terms, and enterprise managers were evaluated on the
basis of their fulfilment of these targets. Second, prices were used for allocation
purposes and were integral to the process of drawing up national product, inter-
sectoral accounts, and capital–output ratios. Value calculations were also used in
deciding the relative merits of investment, modernization, or innovation projects.
The third function was income distribution. Wages, transfer payments, and income
taxes determined the distribution of income.

Prices could generally be classified as being ‘cost-plus non-scarcity prices’,
meaning they were based on average production costs, and may have included 
a turnover tax or subsidy and a wholesale and/or retail trade profit margin.7 Prices
in Soviet style command economies were set with the assumption that supply
would dictate demand. Very low prices, often lower than the production costs,
were attached to basic consumer goods in order to ensure their affordability for
all. Due to perpetual shortages and rationing, most industries were not ‘price 
takers’ but ‘quantity takers’, that is, hoarding when supplies were available. Thus,
there was no clear and consistent relationship between prices and demand. It was
believed that in the interests of economic stability, that is, to help prevent infla-
tion, domestic prices should not be influenced by world market conditions; there-
fore the monetary ‘value’ attached to each commodity bore little relation to the
international price.

When the Communist government took power in 1949, in the interests of 
stabilizing the economy, no major changes were made to the price of coal from
the recently nationalized state mines. The government’s key reason for maintain-
ing the status quo was the fear of inflation.8 During the war years the country had
suffered hyper-inflation, and the new government did not want to take the chance
of having prices go out of control again. As coal was a basic raw material for most
industry, especially for heavy industry, which was the focus of the country’s
development programme at that time, the effects of a too rapid price increase
could reverberate throughout the economy. Furthermore, a substantial increase
could potentially cause many of the large coal-consuming enterprises to default.

Since the early 1950s the Chinese conformed to the Soviet planning doctrine
of shengchan ziliao bu shi chanpin,9 that is, materials needed for production were
a constituent part of production and were therefore not to be sold with the aim of
making profits.10 According to Marxist theory, raw materials should be priced as
low as possible because they themselves are not responsible for accumulation.
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The ‘producer’ or ‘supply’ price of coal in each of the provinces was strictly 
a function of production costs plus the cost of taking it to the railway station 
and loading it onto the cars, but did not include the cost of shipping it to its final
destination. The ‘retail’ prices that the consumers actually paid were therefore
higher and varied greatly around the country because they included the trans-
portation costs. The Soviet system for setting shipping prices was very rudimen-
tary. There was essentially a flat ton–km rate and fixed terminal charges which
reflected neither differences in handling costs nor the relative differences in terrain.

China’s coal prices did not include any depletion or rent component whatso-
ever, whereas in most market economies the price for any non-renewable fuel
includes a scarcity factor, that is, a depletion component. Though there was 
a price differential between washed and unwashed coal, there was no variation
between different qualities of coal, that is, ash, moisture, sulphur content, etc.,
were not taken into consideration.11

What are referred to here as production costs are average annual operating
costs per ton incurred by the state underground mines operating at peak levels,
and exclude any investment costs sustained in the preliminary stages of mine
development, for example, geological surveying and mine planning. In terms of
Chinese accounting conventions, the largest component of total production costs
in 1957 was wages at 36.8 per cent, followed by materials at 32.8, fuel at 0.7,
depreciation at 6.1, electricity at 12.6, and other at 11.0.12 For the sake of com-
parison, in the West labour costs in underground mines typically accounted for at
least half of total operating costs.

Socialism with Chinese characteristics: Mao’s 
frustration with central planning

Though he retained the basic tenets of socialism, Mao Zedong, Chairman of the
Communist Party, shunned Soviet central planning as early as 1956. He sought to
create a special brand of socialism, ‘socialism with Chinese characteristics’, that
would, he thought, more closely meet China’s particular needs. To this end he car-
ried out experiments which he hoped would lead concurrently to economic growth
and the levelling of class barriers. He did this by launching a series of campaigns.

Between 1958 and 1978 the entire Chinese economy, not least of all the coal
industry and the railways, was dramatically affected, especially by the ‘Great
Leap Forward’ and the ‘Great Proletarian Cultural Revolution’. Industrial policies
reflected the power struggle between Mao, who favoured small-scale decentralized
development, and the ‘pragmatist’ leaders who favoured large-scale centralized
development. Superimposed on this antagonism were strategic considerations,
which, until the early 1970s had a major impact on the coal industry and railway
construction.

1949–52: Restoration period

Prior to 1931 there had been considerable industrial development, mainly in the
northeast, where large coal mines had been developed first by British, German,
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and Russian interests, and subsequently by the Japanese. However, much of this
valuable infrastructure was destroyed in the wars that occurred between 1937 and
1949. During the restoration period, 1949–52, the major objectives were to gain
control of coal supplies, reconstruct the existing mines, and concentrate all new
coal mine construction in the northeast.13

Yearly plans were drawn up during this period. The First National Economic
Plan for Northeast China was formulated in 1949, and subsequently control 
figures were set by the Central Financial Commission for 1950, 1951, and 1952.14

However, these control figures were only guidelines given to the large coal
bureaux; they were not industry-wide targets. By the end of 1952 the state 
had taken control of 88 per cent of the industry and production had been restored
to pre-1949 levels.15 A target of 36.8 million tons was set for 1950 and 61.34 
million tons for 1953.16

The government immediately set about repairing the existing railway lines and
bridges and commencing the construction of new lines in the northwest, south-
central, and southwest regions. At that time there were few lines in the northwest
and southwest and there were no lines at all in Qinghai, Ningxia, or Xinjiang.
What did exist were not of uniform gauge and the equipment was antiquated. By
the end of 1952, the government had centralized the management of the railways
and claimed that 22,900 km were functional.

1953–57: the First Five Year Plan

The First Five Year Plan was formulated with the assistance of Soviet advisers.
Hundreds of Soviet technicians came to China, and many Chinese were sent to
the Soviet Union for training. The latest Soviet mining technology was introduced
into China as well as Soviet industrial management practices. In 1949 the Chinese
first thought that some 175 shafts would have either to be closed or abandoned 
by 1955, but in 1952 after consultation with the Soviet advisers, it was estimated
that not more than 60 shafts would have to be closed before 1957.17 As part of
their loan package, the Soviets provided almost all the rolling stock needed for
industry start-up.18 Of the 156 projects for which the Soviet Union and the other
Eastern Bloc countries were providing assistance during this time, 24 were 
coal projects and the focus was on large mines and preparation plants.19 The Poles
are also said to have delivered at least five plants, in addition to contracting to
supply ‘complete equipment for two coal mines, three coal dressing plants and
several smaller projects’.20

Drafting of the First Five Year Plan began in the spring of 1951, but the Plan
was not actually adopted until January 1955 at the Second Plenary Session of the
National People’s Congress (NPC). (Only the first and second five year plans
were actually published, the former in great detail, the latter just in outline.) This
highly detailed plan included some very specific guidelines for the development
of the industry, with over half of the total investment allocated to the energy sec-
tor being for coal. The 1957 target set for coal production was 112,985 million
tons, 78 per cent over the 1952 level.
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Of the 1957 output target, 71.6 per cent was to come from state mines under
central control, 20.0 per cent from state mines under local control, 4.2 per cent
from joint state-private mines, 4.1 per cent from private mines, and 0.1 per cent
from cooperatively operated mines. The economic utility of the LNS mines was
recognized, but it was a goal (at that time) eventually to phase out all private
mines either by closure or consolidation. Over the five-year period, construction
was to have started on a total of 194 above-norm projects. Most of these were
focused in the established northern and coastal areas. It was believed that ‘In
order to change the irrational distribution of industry [in general, and from both
economic and defence points of view], we must build up new industrial bases, but
the utilization, reconstruction and extension of existing industrial bases is a 
prerequisite for the establishment of new industrial bases’.21 Of the 179 mining
construction projects, 57 were old shafts to be restored or reconstructed, while
122 were to be newly built, and 131 were in the northeast, north, and east regions.
The Fushun (Liaoning), Fuxin (Liaoning), Kailuan (Hebei), Datong (Shanxi), 
and Huainan (Anhui) administrations were designated to become enterprises 
of ‘exceptional size’ and to be fitted with ‘new or even the most up-to-date 
equipment’.22

The Soviet planners regarded the iron and steel industry as the basis upon
which all economic development depended and the targets set for them virtually
determined the targets set for all the other industrial sectors. Necessarily, planning
for the coal and iron and steel industries was carried out simultaneously. With
strategic considerations in mind, the Soviets designated three plants – new ones
in Wuhan (Hubei) and Baotou (Inner Mongolia), which are in the southcentre and
northwest, respectively, and an upgraded Japanese-built plant, Anshan (Liaoning)
in the northeast – to serve as the core of the industry. Other plants were built or
upgraded at Benxi (Liaoning), Tianjin, Chongqing (Sichuan), Taiyuan (Shanxi),
Maanshan (Anhui), and Shijingshan (west of Beijing).

Well before the First Five Year Plan was launched in 1955, it had become very
apparent that coal production was lagging far behind demand. In August 1953
there was an urgent call from the Ministry of Fuel Industry and National Coal
Mine Trade Union to increase production and intensify mine drivage.23 However,
the shortages were such that in the last half of 1953 and during 1954 all efforts
were instead devoted to production, and mine development work was postponed
until 1955.24 Then in 1956, because Chairman Mao was pressing for a ‘High
Tide’ of production, targets for the 1956 Plan were again revised upwards. Thus,
the First Five Year Plan was barely launched when Mao began interfering with it.
In January of that year the number of above-norm capital construction projects
for the First Five Year Plan was increased from 695 to 745, and the number of
projects to be completed from 455 to 477. In June these targets were again raised,
to 800 and 500, respectively.

Obviously much more coal was required than planned for earlier. The govern-
ment ordered all government offices, troops, and schools to reduce coal used 
for heating and cooking by 15–25 per cent and coal miners were asked to work
overtime.25 The Premier himself, Zhou Enlai, wrote several press articles at this
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time urging people to save coal.26 Rationing was introduced in 1957 and explicit
directives for the assigning of coal supplies were detailed:

Ensure the minimum, necessary supply to cities lest industrial production
and the livelihood of city people should be affected; basically maintain the
1956 supply level in respect to coal used by industries in general, handicrafts
and service trades; reduce the coal used by (government) organs and organi-
zations for heating purposes and the coal used for brick and tile kilns.

Appropriately reduce the supply of coal to the countryside … Economizing
in the use of coal and coke should be made an important feature of the pro-
duction increase and economy campaign. Coal used by industry and service
trades must be used economically; coal used by organs, army units, organi-
zations and schools should be placed under strict control … An extensive
propaganda drive should be launched to encourage the people to save coal.
Moreover, exchange and popularization of coal-saving experiences should be
organized from time to time.27

In an effort to correct the imbalances in the supply of raw materials, revenues and
expenditures, and bank credits, the 1957 budget for total investment in construc-
tion was readjusted to 20 per cent less than in 1956.28 Other targets were also
reduced, but the coal production target remained unchanged.

The details given for railway construction during the First Five Year Plan were
also very specific. The main task was to improve and reconstruct the existing 
railways. Another 3,284 km of new trunk lines were to be built and 800 km of
branch lines.29 Some 692 km were to be rebuilt, spur lines were to be extended by
1,100 km, fourteen stations were to be enlarged, a new double-decker bridge was
to be started over the Changjiang at Wuhan, and a considerable amount of new
rolling stock was to be acquired.30

1958-Spring–1960: the GLF overtakes the Second Five Year Plan

The proposed targets for the Second Five Year Plan, 1958–62, were adopted in
September 1956. Among these was a target for 1962 calling for the number of
provinces self-sufficient in coal to be raised from seven to seventeen.31 The tar-
get for coal production in the same year was to be 190–210 million tons and for
steel 10.5–12 million tons. By the time the Second Five Year Plan began in
January 1958 the conservative and realistic plan for 1957, in tandem with a cau-
tious budget, had begun to ameliorate the shortages and imbalances, but just at
this time Mao announced his GLF. Mao called for the masses to become involved
in a tremendous acceleration of growth in all sectors of the economy nationwide.
He had always believed in the psychological efficacy of unstable, wavelike
growth. The enormous surge he was calling for now was meant to raise confi-
dence, and to give the people hope that China could break out of its poverty and
catch up with the developed world.
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Mao was frustrated by what he considered the slow pace of economic devel-
opment in the preceding years. The Soviet advisers had been introducing rela-
tively modern large-scale plants which inherently had long gestation periods. In
the case of mining, some of the large centres they were helping to construct would
take at least an entire decade before they reached full-scale production. Mao was
not only displeased with the time factor, but also that it was only the urban areas
and already developed parts of the country which were benefiting from this
approach, while conditions elsewhere had scarcely improved at all.

Mao agreed with the Soviets that ‘steel was the key link’ (yi gang wei gang) as
it was imperative for both national defence and industrial development. However,
he believed that smaller plants and less modern means of production, which could
be used throughout the country, would be more appropriate and would realize
faster economic growth. He also believed that there were large numbers of unem-
ployed in the countryside who, if mobilized, could become a powerful productive
force, referring to this latent energy as the ‘superstructure’ of ideology.32 Mao had
a history of distrusting intellectuals and bureaucracy and the GLF was a deliber-
ate affront to them. A key GLF principle was ‘walking on two legs’ – the simul-
taneous development of large and small enterprises, the coexistence of modern
and traditional methods, and a balancing of heavy industry, light industry, and
agricultural sectors. Another of his concerns was that China might become indef-
initely reliant on the Soviet Union. Mao called on the country to embrace his
vision of socialism, a ‘socialism with Chinese characteristics’, that is, maintain-
ing central planning, but adapting it to the poor, rural conditions of China, by
encouraging local initiative and self-sufficiency.

The structure of coal production in the GLF was completely transformed. In
fact there was decentralization of authority in almost every sector of the economy.
In January 1958 all enterprises and institutions under the General Administration
of Capital Construction and the General Administration of Geological Exploration,
and some designing institutes under the General Administration of Mine Designing,
were put under the jurisdiction of provincial coal bureaux or CMAs concerned.
All the CMAs, enterprises, and institutions were granted greater authority in
planning, financing, materials and coal allocation, personnel management, and
other matters.33 In June 1958, apart from the central mines in the provinces of
Hebei, Shanxi, Liaoning, Yunnan, and Guizhou, the Ningxia Hui Autonomous
Region, and those under the Beijing Mining Administration, all mines attached to
units under the direct jurisdiction of the Ministry of Coal Industry (MCI) were
transferred to the jurisdiction of people’s commissions in the provinces and
autonomous regions.

In September 1958 the MCI established a special office to coordinate coal 
production for the GLF campaign,34 and in October large- and medium-sized
mines were directed to develop satellite small-scale pits.35 By the mid-1950s all
non-state mines had been put under local Party management. Influenced by
Soviet central planning with its emphasis on large-scale operations, the govern-
ment hitherto had offered the operators of these mines little financial or material
support and output was consumed locally. However, this had begun to change 
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dramatically in 1957. It had been recognized that output from the non-state mines
was growing much faster than from the state mines and increasing output from
this sector was now seen to be the best way to solve the immediate coal crisis.36

Accordingly, explicit instructions were issued:

Organize small collieries to produce coal and ensure fulfillment and over-
fulfillment of the procurement targets for coal and construction supplies
companies. Small collieries may be organized to produce coal as long as their
operation does not undermine the state resources and as long as coal can be
shipped out … As production and transportation costs are high for coal pro-
duced by small collieries, any losses incurred during procurement of coal
may be reported to the Ministry of Commerce, which will make good the
losses.37

In April 1957 the Government allocated 11.6 million yuan for the promotion of
forty ‘native-style’ pits in nineteen provinces.38 Then at the enlarged conference
of the Political Bureau of the Party Central Committee in August 1958 one of the
documents promulgated was The Call on the Whole Party and the Whole People
to Strive to Produce 10.7 Million Tons of Steel.39 It was proclaimed that if everyone
participated in the ‘backyard furnace campaign’ and the ‘native pits campaign’,
China could surpass Britain’s steel output. The MCI had initially set a target of
150.72 million tons for 1958, about 15 per cent over the actual amount produced
in 1957, and of which almost one-third was to come from non-state mines.40 In
May of 1958 it was estimated that production would reach 180 million tons, or 
38 per cent over the 1957 level.41 Later the target was raised again, to 220.8 
million tons, or 69 per cent over the 1957 level, in order to meet the higher steel
output target. The 10.7 million tons steel target was double the 1957 output and
the 1959 target was also set very high at 27 to 30 million tons. The capital invest-
ment allocated to the coal industry in 1958 was twice what it was in 1957 and in
1959 there was yet another 33 per cent increase.

Slogans were struck to characterize the strategies to be employed. The ‘Four
Halves’ method called on peasants, traders, students, and villagers to work as
half-time industrial workers. The ‘Four Simultaneous’ method called for simulta-
neous building and producing, prospecting and mining, mining and smelting, 
producing and studying. The ‘Four Quicks’ method urged managers and workers
to start quick, build quick, produce quick, sell quick.42

By the end of 1958 some 20 million people were working in 110,000 small 
pits scattered all around the country, not just in the major mining areas. The 
proportion of total output from the CMAs fell from over 72 per cent in 1957 to
58 per cent in 1958, while that from the LNS mines rose from 5 per cent to 19 
per cent. The people used any implements available, including kitchen utensils, to
dig the coal, and whereas the Communist government had hitherto forbidden
women to work in the mines, during this period this policy was abandoned.
Inexperience and inadequate preparation and equipment resulted in the death or
injury of many people. The smelting furnaces were small and inefficient and
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required proportionately more fuel than the large state plants to produce the same
heat because the coal from the pits was of such poor quality, much of it being
mixed with sand, rocks, and clay. In turn the iron and steel produced were largely
unusable.

The phenomenal pace of growth of the LNS mines and the production of in-
ferior quality coal and other basic materials could not continue. The strain on cap-
ital and human resources was too great and the mining equipment and structure
of the nation’s coal seams were actually being damaged. Nor could the diversion
of labour from the agricultural sector continue any longer. The economy was
beginning to falter. However, the fractious political situation at the time precluded
the development of a comprehensive plan, and the steel and coal targets were
adjusted and readjusted several times in the coming months.

In November 1958 the target for steel in 1959 was lowered from 27–30 to
18–20 million tons, for pig iron from 40 million tons to 29, for machine tools
from 300,000 to 130,000 pieces, and for total investment in capital construction
from 50 billon yuan to 36 billion, but the coal target was actually raised from 370
to 380 million tons.43 At a conference in March 1959, the Minister affirmed that
the northeast, north, and east would remain the main development areas.44 Then
in April, while the coal target was unchanged at 380 million tons, the steel target
was readjusted downwards from 20 to 18 million tons, total investment in capital
construction was reduced from 36 billion yuan to 26–28 billion, and the number
of large- and medium-sized projects was reduced from 1,500 to 1,000.45 Soon
after, the steel target was further reduced to 13 million tons, the coal target to 340
million tons, and the targets for copper, aluminium, cement, and timber were also
reduced.46 Finally, in August the steel target was set at 12 million tons, the coal
target at 335 million tons, the total capital construction investment target at 24.8
billion yuan, and the number of large- and medium-sized construction projects at
788.47 During this period, as a result of wildly exaggerated reports from low level
managers, and the fact that so many pits were involved, the planners really did not
know just how much coal was being produced.

Another great surge was planned for 1960 and the targets for a variety of com-
modities were set 10–57 per cent above 1959 production levels. The steel target
for that year was first put at 18.4 million tons, and then in March raised to 20.4
million tons.48 Despite the fact that the 1959 coal target had not been met, for
1960 it was set unrealistically high at 462 million tons, then subsequently lowered
to 425 million tons, or 33 per cent and 22 per cent, respectively above the 1959
output.49 The GLF spurt had now passed and coal production was in fact falling,
the main cause of the decline being the failure to build new shafts and tunnels.
During the GLF the output–capacity ratio had become skewed and mine devel-
opment work had fallen seriously behind. Despite awareness of this, the Ministry
condoned the diversion of capital and labour from construction to production. The
miners were now exhausted and cynical towards the government.

In December 1959, in order to regain control of production, the Central
Committee and State Council revoked some of the powers it had given to lower
jurisdictions the year before. In Heilongjiang, Hunan, Jiangxi, Anhui, Henan,



Shandong, Jilin, and Inner Mongolia, a dual system of jurisdiction was estab-
lished in which the central government reclaimed the dominant role.50

In 1958 and 1959 the increases in the allocations of capital investment to the
railways were very high and there were large advances made in new trackage and
double-tracking, especially in the northwest and southwest regions. The unchar-
acteristically high increases in coal production in the GLF years were more than
the railways could handle. Some 20 million tons of coal had accumulated at the
mines for lack of railway capacity.51

Spring 1960–65: departure of the Soviet personnel,
a period of readjustment, and the beginning of 
the Third Front Development Programme

By the spring of 1960 the Soviet advisers had become frustrated and angry with
what they considered the reckless policies of the GLF. This, in combination with
various political problems, precipitated Krushchev to order the Soviet technical
personnel to return home and bring all their blueprints with them.52 They had
been in China for almost a decade. Thus, China abandoned the ‘leaning to one
side’ strategy, that is, participating in a united front with the Soviet Union and
other socialist countries against the US and Japan. During the decade now begin-
ning virtually no assistance from either socialist or capitalist countries would be
sought or received. Mao pursued a policy of self-reliance, convinced that if
Chinese scientists interacted with those from abroad for any length of time, China
would become irreversibly dependent on the more developed world, and would
never reach the status of a world power.

The termination of the Soviet assistance, especially at this juncture, was 
a major setback for the coal industry, which was experiencing an assortment of
very serious problems. In January 1961, the CPC Central Committee had little
choice but to approve a proposal that the daily production quota for the CMAs 
be reduced from 650,000 to 600,000 tons for the first quarter of the year.53 Then
in May the quota was further reduced to 530,000 tons.54 In early July, however,
only 460,000 tons were actually being mined and at this point the MCI ordered
that the daily quota be maintained at 520,000 tons.55 This was impossible, and 
at the National Coal Cadres Meeting in September the daily quota for the
September–December period was set at 440,000 tons.56 The Coal Report to the
Central Authorities (August 1961) stated that at least 122 of the 278 state mines
and 788 pits were behind in preparation work.57 In September the Party Central
Committee issued the Directive on Current Industrial Problems, which stipulated
among other things, that due to the low production, attention should be paid to
both the quantity and quality of coal.58 In 1961 and 1962 the government, now
dominated by the ‘pragmatists’, allocated over one-fifth of the total available
industrial investment funding to the coal industry and coal investment as a pro-
portion of investment in energy reached a high of almost 57 per cent in 1961. But
the actual amounts allocated steadily dropped between 1960 and 1963.
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Clearly, the GLF had caused planning to collapse. Throughout 1961 and 1962
desperate attempts were made to raise the morale of the miners. In January the
miners at the state mines were given increased food rations,59 and in October they
were granted extra supplies of wine, liquor, meat, vegetable oil, cigarettes, sugar,
and other items.60 In April 1962 Mao’s rival, Premier Zhou Enlai, called for still
further inducements by implementing a voluntary working system in the mines,
establishing a ‘Miners’ Day’, providing uniforms, and giving subsidies according
to seniority.61 Due to the lack of capacity, production was still very low in 1962
and in June it was decided to reduce the daily quotas yet again, from 412,200 tons
in the third quarter and 420,000 tons in the fourth, to 390,000 and 400,000 tons,
respectively.62

In January 1962 the government had called for a period of ‘readjustment, con-
solidation, filling out and raising standards’ to correct the problems caused by the
GLF, and by severe floods and droughts which had occurred in the early 1960s.
Due to the failure of the GLF, with its attendant devastation, Mao was forced to
step back and allow the ‘pragmatists’ more decision-making power. In the coal
industry the number of new construction projects was reduced, attempts were
made to balance the output–capacity ratio, repairs were made to the equipment
and roadways, and there was a restructuring of the work organizations and restor-
ing of rules and regulations.63 At the enlarged Standing Committee of the Political
Bureau in February, the original economywide targets for 1962 were scaled down.
The coal target was reduced from 251 million tons to 239, and the steel target from
7.5 million tons to 6 million.64 Also in February the MCI established a Long-
Term Planning Committee.65

At the end of 1964, in his report to the Third National People’s Congress, Zhou
Enlai called for ‘Four Modernizations’ – modernization before the end of the cen-
tury of agriculture, industry, national defence, and science and technology – to
bring China’s national economy to the forefront in the world. To accomplish this
he advocated the use of modern, foreign technology, thus beginning a reversal of
Mao’s self-reliance policy. Several efforts were made to re-centralize authority
and in August 1963 it was formally recommended that ‘production be rationally
centralized and new technology be introduced’.66 In January and February of
1965 various mines were shifted to other jurisdictions or re-named, and the MCI
reorganized its ten departments, one bureau, and one office into four offices:
Production, Capital Construction, Management, and Planning, and merged the
Policy Research Office into the General Office.67

By this time almost all of the small pits opened during the GLF had closed and
attention was focused on the large state mines which the Soviet advisers had
helped to restore or construct during the First Five Year Plan. The output structure
of production, that is the proportions of output coming from the various mine
types, had almost completely returned to what it had been before the GLF. Over
70 per cent of the total production was now coming from the CMAs, and only 30
per cent from the local mines. Instead of directing the peasants to operate small
mines and to use the coal for local industrial and household use, more effort was
directed to developing coal-fired thermal plants. No new mines were started.



New railway construction had been limited by the failure of the GLF and the
departure of the Soviet engineers. The amount of capital allocated to the railways as
a percentage of total investment in transportation and communications had reached
an all-time high of almost 72 per cent in 1961, but between 1962 and 1964, as 
a proportion of total economywide investment, the amount allocated to the railways
dropped to only about half of what it had been in the First Five Year Plan period. In
1965, however, with the recovery of the economy in general and the launching of
the Third Front Development Programme late the previous year, the amount of
investment allocated to the railways rose sharply. Most of this new construction
took place in the northwest and southcentral regions, and by the end of 1965, apart
from Tibet, all the provinces and autonomous regions were linked by rail.

The purpose of the Third Front Development Programme, which began in late
1964 and ended in late 1971, was to establish an integrated, self-sufficient indus-
trial base in the interior of the country, strategically located and less vulnerable to
attack from land or air. At that time, the Chinese leadership was paranoid about
potential attacks from both the US and Soviet Union. Atom and hydrogen bombs
were tested by the Chinese in 1964 and 1969, respectively. The Guomindang 
was fully aware of the Mainland’s fragile economic situation after the failure of
the GLF, and backed by the US, was threatening to base nuclear missiles 
on Taiwan. Also, by that time, the Americans were fully involved in the Vietnam
War. Relations with the Soviet Union since the abrupt break-off in 1960 were
worsening. The Chinese Communist leaders believed that the Third Front region,
encompassing the provinces of Sichuan, Yunnan, Guizhou, Gansu, Qinghai, and
Ningxia, the section of Shaanxi south of the Qinling mountains, and the western
mountainous areas of Henan, Hubei, and Hunan would be the most secure against
penetration. The coastal region, or First Front, and the Second Front which lay
between the First and Third Fronts, were deemed far too vulnerable.

Over the eight-year period, extremely large capital investments were made in
remote areas within the Third Front region. There was large-scale transfer of
industrial plants and research facilities from the coast and massive construction
of new ones. Mao instructed that new railway lines be built in Sichuan, Guizhou,
and Yunnan ‘at maximum speed, even if this involved tearing up tracks elsewhere
to obtain rails’.68 One of the key projects was a huge iron and steel plant at Panzhihua
in a very mountainous area on the border between Sichuan and Yunnan. This
installation required new coal mines and new railway lines. Several mines were
built in the area and the connecting Chongqing (Sichuan)-Guiyang (Guizhou) 
and the Kunming-Guiyang railway lines were completed in October 1965 and
mid-1966, respectively. Smaller iron and steel plants were also built at Jiuquan
(Gansu), Shuicheng (Guizhou), and Wuyang (Henan).

1966–70: the Third Five Year Plan and the beginning of 
the Cultural Revolution

The draft of the Third Five Year Plan (1966–70) was presented in September
1965, and the target for coal in 1970 was a realistic 280–290 million tons, 21–25
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per cent or 48–58 million tons over 1965.69 Initially, the main goal of this Plan
was to continue restoring the economy, laying equal emphasis on agriculture,
light industry, and heavy industry in order to provide the population with basic
food, clothing, and other consumer goods. However, with the escalation of the
Vietnam War there was a return to orienting the economy to heavy industry. Then
in 1966, Mao launched the Cultural Revolution.

The Cultural Revolution was a sociopolitical campaign to put power back 
into the hands of the Marxists and the masses, thus taking it away from those he
perceived to be ‘counter-revolutionary revisionists’ (his ‘pragmatic’ rivals) and
capitalists, feudalists and exploiters of one sort or another. It lasted from 1966 to
76. The first stage, 1966–70, affected the economy more severely than the second
and the social and economic consequences, like those of the GLF, were devastat-
ing. Thousands of intellectuals, writers, and artists were sent to the countryside to
‘learn from the masses’, or were tortured or killed. Publication of scientific and lit-
erary periodicals was halted, and all religious activities were prohibited. Families
were separated, factories were closed, crops were not planted, and the discipline
of economics, regarded as the root of the problem, was virtually banned.70

Coal industry officials today estimate that the Cultural Revolution set the coal
industry back by at least twenty years. The worst years were 1967 and 1968.
Production in 1967, compared to that of 1966, dropped 18 per cent and there were
repeated calls to use the available supplies sparingly.71 Average output at the mine
faces decreased from 7,342 tons per month in 1966 to 5,800 tons in 1967.72 The
work of the Institute of Geology was seriously interrupted by factionalism within
its membership and in January the Minister of Coal Industry, Zhang Linzhi, was
killed.73 Management and administration were thrown into confusion and physical
planning norms for the use of materials were abandoned. The military took over
several of the key bureaux and, because the political cadres had no industrial
expertise, equipment was not maintained. In December the MCI issued strong
warnings to individuals trying to procure coal themselves. In digging the coal by
whatever means they could, they were destroying the potentially rich coal seams
belonging to the state mines. Again, as in the GLF, many people were killed in 
accidents, and the output was of poor quality. Much of the younger work force was giv-
ing more time to political campaigns than to mining. Shortages forced many coal-
consuming enterprises to operate well under capacity or halt production altogether.

In May 1968 the CPC Central Committee requested fifteen major mines to
hold a conference on increasing production and meeting the basic needs of the
economy.74 It is apparent from the literature that the economists and scientists
were aware of the enormous waste in energy consumption and the potential for
reducing it.75 In late 1969 the SPC called a conference to study ways of ensuring
a stable output of steel and the MCI was requested to guarantee 4,700 tons of
clean coal per day to be used by designated steel plants.76

The problems in the coal industry reflected the reality that the Cultural
Revolution had upset the entire planning apparatus. The National Conference of
Planning, which had been suspended for two years, was replaced by a forum of
about thirty people from the military, veteran cadres, and representatives from the
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mass organizations. This group formulated a draft of An Outline of the Plan of the
1969 National Economy and the coal target suggested was 270–280 million
tons.77 In the 1970 plan, which was approved in September of that year by the
Second Plenary Session of the Ninth Party Central Committee, the targets were
those set in 1965 for the Third Five Year Plan, that is, for coal, 280–290 million
tons. The main thrust of the Plan was the promotion of the ‘five local industries’ –
iron and steel, machine-building, chemical fertilizer, coal mining, and cement.
The policy for LNS mines was reversed and their development was widely
encouraged to make up for the lost production in 1967–68. Attention shifted from
concentrating development in the north and northeast to making all regions self-
sufficient.78 Mao was determined to reduce the concentration of industry in the
north and eastern regions, or First and Second Fronts, and to shift more industrial
strength to the Third Front.79 Between 1966 and 1970, most of the investment
allocated specifically to the coal industry went to the southwest region.80

The small pits, which had been built in the late 1950s and had been abandoned,
were re-opened. By 1970 much of the centralization of authority reimposed after
the GLF was now reversed. Most enterprises and prospecting teams were trans-
ferred from the jurisdiction of the Ministry back to local authorities, and other
organizations were put under joint jurisdiction.81 This sharing of authority, even
in the largest state mines, proved highly inefficient because the division of
responsibilities and accountability were never precisely defined.

As for the railways, in the early years of the Cultural Revolution factionalism
resulted in the closure of some lines, while others were permitted only limited
traffic. In travelling all over the country ‘making revolution’, the Red Guards
occupied freight capacity and worsened the coal stockpiling problem. They 
prevented many workers from doing their jobs and there were reports of tracks
actually being removed or blown up. The Taiyuan Railway Bureau – Taiyuan was
probably the most important coal transfer point – was occupied and used as a bar-
gaining chip. In January 1967 coal shipments on the railways were 3.8 million
tons less than planned, and, due to the fighting, in September only 46 per cent of
the planned number of cars were loaded per day.82 There were only minimal
increases in new construction and double-tracking between 1966 and 1968,
though these were resumed immediately after the worst of the violence was over.
Some major lines were built in the Third Front region, the Chengdu-Kunming line
and the Jiazuo (Henan)-Zhicheng (Sichuan) line, plus three different routes to
Vietnam. The peak that was reached in 1960 of total freight carried on the 
railways was finally surpassed in 1970, the same year the administration of the
railways was decentralized. Instead of having the twenty railway administrations
directly under the Ministry of Railways, they were given more autonomy and the
Ministry as a whole was merged with the Ministry of Communications.

1971–75: the Fourth Five Year Plan

The Fourth Five Year Plan (1971–75) was discussed in September 1970 at the
Second Plenary Session of the Ninth Party Central Committee.83 A coal target of
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400–430 million tons was set for 1975.84 This modest target (total production in
1970 had been 354 million tons) with a wide range – it would have entailed an
annual increment of 9.2 to 15.2 million tons – would seem to indicate that the
planners were not wanting to force production. The target for 1971, set soon after,
was 360–370 million tons.85

In September 1971 Lin Biao was killed and Zhou Enlai, a strong advocate of
the methodical Soviet-type planning, was in control.86 At that time, rapproche-
ment with the US was in process and the military threat was greatly reduced. US
President Nixon visited Beijing in February 1972, following China’s acquisition
of a permanent seat on the United Nations Security Council in October the 
previous year. This set in motion Japan’s reappraisal of its relationship with China
and by September that year the newly elected Japanese Prime Minister, Kakuei
Tanaka, and Zhou Enlai had signed a joint communique normalizing relations
between the two countries, marking the beginning of China’s gradual re-
establishment of diplomatic ties with the non-Communist world.

On the world energy scene a defining event which later became known as the
‘first oil shock’ occurred in October 1973 when all members of the Organization
of Arab Petroleum Exporting Countries (OAPEC) joined Saudi Arabia in reduc-
ing oil production and placing embargoes on exports to pressure the US and its
allies into forcing Israel to leave Arab land that had been seized in 1967 and 1973.
Oil prices more than quadrupled in less than a year and a lack of fuel supplies led
to inflation and recession throughout the capitalist world. Governments scram-
bled to establish rationing and conservation measures. China, however, relying
almost entirely on its own energy supplies, and involved in virtually no trade 
outside the Communist Bloc, was not affected.

With the Chinese economy suffering from the effects of the Cultural Revolution
and over-extension in the backward Third Front region, Zhou immediately set
new priorities. The Third Front Programme was ended and attempts were made to
complete the largest of the unfinished projects. He also began limited business,
training, and cultural exchanges with Western countries. In 1974 some thirty fully
mechanized coal mining systems were imported from England and Germany.

In the coal industry, Zhou focused attention on the need to increase mine
capacity work which had fallen behind during both the GLF and the early years
of the Cultural Revolution. This was the main topic of discussion at various 
conferences sponsored by the Ministry throughout the year.87 It was decided to
postpone several new projects until the following year and to cancel others.
Prospecting projects already underway were to be completed as rapidly as possi-
ble. The target for 1973, set in January of that year, was only 390–396 million
tons.88 At the National Conference on Planning in July 1973 some of the indus-
trial targets were adjusted downwards. For example, the steel target was changed
from 35–40 to 30 million tons.89 In September that year an investigation into the
country’s coal stocks revealed they were sufficient to last only 1.5 months.90 In
October the government again called for economization in coal consumption.91

It appeared as though the industry would now enjoy a period of stability when
production was again disrupted by political events in September 1974. This time



it was the ‘Campaign Against Lin Biao and Confucius’, which resulted in more
factionalism and purges.92 The 1974 Plan had been drafted in August 1973, but
due to the political turmoil it was not possible to convene a National Planning
Conference and the Plan was approved by the central authorities without a meet-
ing.93 The State Council acknowledged in April 1974 that coal shortages were
preventing many industries from meeting their targets.94 The crisis was of such
proportions that in June 1975 an emergency meeting was held and the miners
were ordered to strive for higher output, despite the hot summer weather, and to
make up for the production shortfall experienced in the first half of the year.95

In the early 1970s several major extensions were made to the railway network
in the Third Front region, including a line connecting Hunan and Guizhou and the
Chongqing (Sichuan)-Wuhan (Hubei) line via Ankang (Shaanxi) and Xiangfan
(Hubei), but the Campaign Against Lin Biao and Confucius was extremely detri-
mental to the railways.96 Few trains were in service and many of the freight han-
dlers in the yards refused to work. The result was stockpiling of coal at the mines
and shortages throughout the country. Between January and October 1974 only
57.9 per cent of the freight trains out of the Zhengzhou Railway Bureau ran on
schedule.97 On 5 March 1975, the Party Central Committee issued the Decision
on Strengthening Railroad Work in which a separate ministry for the railways 
was re-established and the autonomy given the twenty administrations in 1970
was rescinded. The Decision stressed the need for punctual departures and
announced severe punishment for persons disrupting service. Several personnel
in the Ministry were removed at that time.98

The year 1975 marked a turning point for the coal industry and the economy
as a whole. The MCI was re-established in January, after being taken over by the
Ministry of Fuel and Chemical Industries in November 1970. Xu Jinqiang was
appointed Minister. Also, Zhou Enlai that month in his Report on the Work of the
Government, reaffirmed his two goals given at the First Session of the Fourth
National People’s Congress 11 years earlier, in December 1964: to build up an
independent, comprehensive industrial and national economic system before
1980, and to bring about the Four Modernizations.99 This was the beginning of a
fresh vision for China, an attempt to put the country on a new programme of
development.

The coal target set in the National Economic Plan for 1975, and approved at the
Party Central Committee in February that year was 430 million tons, 4.7 per cent
over 1974, and a target of 480 million tons was set for 1976.100 The 1975 target for
steel was initially 26 million tons, but was soon revised downward to 24 million
because problems in the supplies of raw materials continued. Several other targets
were readjusted downwards but the 1976 coal target was not changed.101

The promotion of LS and LNS mines was accelerated during this period. By
1975 only 58 per cent of the total output came from the CMAs. In 1972 the state
began to allot a special fund for technical transformation of LS and LNS mines102

and in 1973 a conference was convened with the particular purpose of examining
production and construction of local mines in nine southern provinces to relieve
the pressure on the north–south railway lines.103
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1976–78: the years immediately prior to the reforms

An earthquake which occurred soon after the beginning of the Fifth Five Year
Plan (1976–80) at Tangshan (Hebei) was a serious setback for the industry.
Whereas the national production growth rate in 1975 was 16.7 per cent, it was
only 0.3 per cent in 1976. Not only was production halted but railway lines in 
the area had to be rebuilt. It was also about this time it was realized that the 
major oilfields, Daqing (Heilongjiang) and Shengli (Shandong), had reached
their peak production. The coal output target for 1977 was set at only 490–500
million tons.104

Also momentous were the deaths of both Zhou Enlai and Mao Zedong in 1976.
The country was again in turmoil until the Gang of Four was arrested and Hua
Guofeng was finally installed as the new Chairman of the Central Committee of
the Chinese Communist Party in 1978.105 In 1977 the first signs of an outward-
looking policy associated with Deng Xiaoping had become apparent.106 During
the 1950s the economy, especially the coal industry, had received considerable
assistance from the Soviet Union, but after their personnel left in 1960 there was
little collaboration in any field with other countries. Deng saw opening to the rest
of the world, especially to the West, as crucial to the country’s development and
modernization. In the case of the coal industry, he believed that coal exports could
potentially be a significant source of foreign exchange, and that in order to
increase these it would be necessary to introduce foreign technology and equip-
ment and focus on efficiency.107 In 1978 alone, 100 sets of comprehensive mech-
anized mining equipment were purchased from abroad. He also recognized an
opportunity for China in the oil crisis that had affected the West and which had
caused the international price of coal to more than double from US$18.23 in 1972
to US$46.43 in 1975.108

Deng was also very eager to develop the LS and LNS mines, and to this end in
1977 he instructed that tax policies affecting them be relaxed.109 As coal supplies
continued to be inadequate, the MCI held meetings in January and May with the
SPC, Beijing Municipal Committee, the Ministry of Communications, and the
Ministry of Railways to discuss improving the flow of coal supplies,110 and in
July the State Council decided to raise the coal output target by 10 million tons
and to transport an extra 7 million.111 That month Xiao Han replaced Xu Jinqiang
as Minister of the Coal Industry. The question of output-capacity figured promi-
nently at various meetings during the year. In March there was a conference on
exploiting the full potential of old mines, and the issue of preparing sufficient
mining capacity was raised.112

In February 1978 Hua presented The Outline for the Ten-Year Plan for the
Development of the National Economy and a Report on the Work of the
Government. Two years of the ten-year period from 1976 to 1985 had, in fact,
already passed. In the Report he announced that ‘… the state plans to build or
complete 120 large-scale projects including ten iron and steel complexes, nine
non-ferrous metal complexes, eight coal mines, ten oil and gas fields, thirty
power stations, …’ and gave notice that ‘All provinces, municipalities and
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autonomous regions must utilize local resources, strive to make a success of
medium-scale and small coalfields, small power stations, small mines, small
cement factories, small fertilizer factories …’.113 Energy development was
regarded as the key to the success of the Ten-Year Economic Plan as it was an
essential input into every industrial sector.

A steel target of 60 million tons was set for 1985, up from 24 million tons in
1977. Steel was still regarded as ‘the key link’. Negotiations had begun in 1977
with the Japanese to construct an ultramodern steel complex at Baoshan in
Shanghai.114 However, it was the targets specifically for coal, revealed as part of
the Ten-Year Plan by Minister Xiao Han, that were especially ambitious. The
stated goal was to double output in ten years, and double it again before the end
of the century. It was also planned that every county in China would produce coal,
that every area would be self-sufficient in ‘about ten years’ time’. He suggested
five measures to attain these goals: improve management of the industry, fully use
old mines, develop more small LNS mines, improve marketing of the coal, and
raise the level of mechanization at the mines.115

Such high targets were set because the lack of energy supplies continued to
affect growth in every sector of the economy, and it was realized that the Four
Modernizations could never succeed without reliable and expanding sources.116

Convening an emergency national conference by telephone in July 1978, Vice
Premier Kang Shien urged ‘all coal mines to take immediate action to reverse the
passive situation of coal production’.117

Hua called for recentralization of authority in all ministries. In the coal indus-
try it was decided that efforts to increase mechanization and training were best
coordinated by the MCI itself, as opposed to the mine administrators. Several
research institutes were put under the dual jurisdiction of the MCI and the
provinces, with the former assuming the principal role.118 Deng advocated that
equipment for mechanized mining should be concentrated in a relatively small
number of mines in order that it could be used to maximum efficiency and be well
maintained.119

In August 1978 the Bureau of Local Coal Mines was established by the MCI,
and in September Deng affirmed that while in the past the government had advo-
cated ‘Two Initiatives’ – the central government on the one hand and the provinces
and municipalities on the other – more authority should now be given to the
‘grass-roots mines and plants’.120 The government had by then firmly decided to
make coal the basis of their long-term energy strategy and this policy was for-
mally proposed in April 1978 at a National Working Conference on Practising
Economy.121 Though the Chinese had at that time really no choice but to use coal,
they were not unaware of the potential of nuclear power in helping to solve the
country’s energy problems. Towards the end of that year negotiations began with
the French company Framatone to build a nuclear plant.

It was quickly realized that all the targets set in the Ten-Year Plan (1976–85)
were far beyond the capabilities of the economy. The Plan had called for enormous
increases in output that were to be brought about with the help of large imports of
foreign equipment and technology. But such imports were, in fact, limited because



the country had only minimal reserves of foreign exchange. Hua and others evi-
dently believed that the economic problems had been due solely to the political
disruptions and that the economic situation would quickly recover with the fall of
the Gang of Four.122 He was either overly optimistic or ignorant of the complexity
of the problems, probably a combination of the two. In his work report he stated:

[The Gang of Four] sabotaged the national economy and disrupted socialist
construction in every field … As a result … between 1974 and 1976 the nation
lost about 100 billion yuan in total value of industrial output, 28 million tons
of steel, and 40 billion yuan in state revenues, and the whole economy was
on the brink of collapse.123

As the results of the first statistical surveys which did not come available until
late 1978 and early 1979, Hua’s advisers did not have any data upon which to base
accurate plans.124

There was virtually no new railway construction in 1976 and due to the activi-
ties of the Gang of Four, service was greatly disrupted. The situation improved in
1977 and 1978 and whereas the amount of capital construction investment allo-
cated to the railways actually fell sharply in 1976 and 1977, it was substantially
increased in 1978. However, as a share of investment in the transportation and
communications sector and of total economywide investment, the allocations
were far less than what they had been during the First Five Year Plan period.

Mao’s revolutionary zeal and manipulative propensity produced periods of eco-
nomic catastrophe, compounding the deeply rooted systemic problems that began
before the Cultural Revolution. By the mid-1970s both agricultural and industrial
growth had begun to slow down. The goal of doubling coal output to 1.24 billion
tons in ten years would have required an annual growth rate of over 7 per cent.
While the average growth rate between 1953 and 1975 was higher at 11.4 per
cent, a 7 per cent annual growth rate after 1978 would have been difficult to sus-
tain. Partly due to the unrealistically ambitious goals of the Ten-Year Plan, 
a power struggle ensued and Deng Xiaoping emerged as paramount leader of the
country in late 1978. In April 1979 it was formally decided at a Party Working
Conference that the economy should undergo ‘readjustment, restructuring, con-
solidating and improving’ for a period of three years. Hua Guofeng’s ambitious
plans for the economy were abandoned. In the following years a major, if not the
most important component of the economic plans dealt with increasing energy
supplies.
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3 Economic assessment of the
industry on the eve of the reform
and opening up programme

Production

Quantity, structure, quality, and geographical distribution

In 1978, two years after the death of Mao and on the eve of the reform and 
opening up programme, China’s coal production at nearly 618 million tons ranked
third in the world after the US and USSR, up from ninth in 1949. Between 1953,
the first year of the First Five Year Plan, and 1978, production in China increased
by almost 800 per cent, compared to 124 per cent in the USSR, and 187 per cent
in India.

By 1953 most developed countries had begun to replace coal with oil, gas, and
electricity, and in the 1970s the USSR had begun to use more gas than coal. Oil
went from accounting for 14, 40, and 5 per cent of total energy consumption in
Western Europe, US, and Japan, respectively in 1950, to 56, 44, and 69 per cent
in 1970.1 Coal production peaked in France at 60.04 million tons in 1958, in
Japan at 55.79 in 1961, in the FRG at 253.15 in 1964, and in Ukraine at 218.16
in 1976.2 There were long periods of coal over-supply in world markets. Though
mining unions fought bitterly to keep their industry alive, the mandates required
to continue the huge subsidization were economically and politically impossible,
and mines were gradually being closed down beginning in the 1970s.3

That China was able to realize such growth, and with minimal capital and
skilled labour, is especially remarkable given that almost all the coal came from
underground mines. In the 1950s, with Soviet help, the Chinese largely aban-
doned the room and pillar method of underground mining in favour of the long-
wall method (see Chapter 1, endnote no. 30). In 1949 only about 13 per cent of 
the total output was cut using the longwall method, but by 1957 almost 93 per cent
of the total output was so derived.4 In 1978 opencast mining, which is relatively
uncomplicated and therefore less costly in the long run, accounted for only 
2.8 per cent of total production in China,5 whereas it accounted for 61 per cent in the
US in 1977, 32 per cent in the USSR in 1975, and 26 per cent in India in 1979.6

Total production in 1978 could probably have been much larger had the output–
capacity ratio (discussed in more detail below) not been badly upset by the GLF
and Cultural Revolution. The effects of these socioeconomic experiments are
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clearly apparent in Figure 3.1, which plots total output between 1949 and 1978.
The corresponding total output figures and annual increments are given in 
Table 3.1. The production peak of over 397 million tons, attained in 1960 at the
zenith of the GLF, was not surpassed until 1972.

Despite these remarkable outputs and rates of growth, at no point during the
almost thirty years was production adequate to meet all needs. By 1952 produc-
tion had recovered to the pre-1949 peak. However, with the restoration of the
economy in the early 1950s demand immediately far outstripped supply, and then
Mao’s experiments worsened the already critical situation. Planning was in chaos
in the late 1960s. Several senior personnel in the Ministries of Coal and Railways
had either been killed or sent to the countryside. Moreover, the rigidities of top-
down central planning virtually precluded direct communications between the
two Ministries. Production was far outpacing transport capacity, but the planners
in Beijing seemed oblivious to this.

Table 3.2 gives the output that came from the various types of mines, and 
Table 3.3 gives this information in percentages of the total. The 1982 Coal
Industry Yearbook, in a retrospective section, gives no figures for output from
provincial and county mines in 1949 and 1957. The most likely explanation is that
the three distinct mine categories – provincial, prefectural, and county – were not
distinguished until the early 1960s. The CMAs accounted for about 72 per cent of
total production over the First Five Year Plan, but when peasants nationwide were
ordered to mine coal during the GLF their share decreased to 58 per cent. By
1965 the dominant role of the CMAs had almost returned to what it had been in
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Figure 3.1 Total coal production, 1949–78



1957, but thereafter the proportion of total output from them steadily declined to
only 55 per cent in 1978.

Table 3.4 gives the annual growth rates of total production and production from
the CMAs and local mines. Total coal production grew at an average annual rate
of 12.8 per cent over the entire period. After the GLF there were four years of
negative growth. Due to mass starvation, the main priority of the peasants had to
be food production. In 1965 and 1966 the growth of total production averaged
over 8 per cent per year, but in 1967, due to the Cultural Revolution, it fell by
over 18 per cent. Political disruption affected the industry again in 1973, 1974,
and 1976. However, despite the ongoing political instability, remarkable produc-
tion gains were achieved in 1969, 1970, 1975, 1977, and 1978. The range between
lowest and highest annual growth rates was even greater for local production.
Most of the growth from this sector occurred at the county, commune, and pro-
duction brigade mines.

In China the relationship between producers and consumers was made espe-
cially difficult by the structure of production. In the USSR the Ministry of Coal
was responsible for 99 per cent of total production, and in 1970 there were 842
mines with an average annual output of 514,000 tons per year.7 However, in
China, while all of the output from the CMAs and LS mines was under plan, the
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Table 3.1 Coal production, 1949–78 (mt)

Production Increment Production Increment
(mt) (mt) (mt) (mt)

1949 32.43 1964 214.57 �2.50
1950 42.92 10.49 1965 231.80 17.23
1951 53.08 10.16 1966 251.47 19.67
1952 66.49 13.41 1967 205.70 �45.77
1953 69.68 3.19 1968 219.59 13.89
1954 83.66 13.98 1969 265.95 46.36
1955 98.30 14.64 1970 353.99 88.04
1956 110.36 12.06 1971 392.30 38.31
1957 130.73 20.37 1972 410.47 18.17
1958 270.00 139.27 1973 416.97 6.50
1959 368.79 98.79 1974 413.17 �3.80
1960 397.21 28.42 1975 482.24 69.07
1961 277.62 �119.59 1976 483.45 1.21
1962 219.55 �58.07 1977 550.68 67.23
1963 217.07 �2.48 1978 617.86 67.18

Source: Sun Shangqing and Zhai Ligong, Zhongguo nengyuan jiegou yanjiu (Research into China’s
Energy Structure), Taiyuan: Shanxi renmin chubanshe/Zhongguo shehui kexue chubanshe, 1987, p. 90.

Note: According to the above source 367.21 million tons were produced in 1960. It is assumed that
this is a misprint because both TJNJ 1981, p. 223 and GJJJTJZL, p. 50, give 397.00 million tons (both
of these sources supply only rounded figures) and Sinton et al. give 397.2 million tons for that year.
Sinton, Jonathan E. et al. (eds), China Energy Databook, Berkeley, CA: Ernest Orlando Lawrence
Berkeley National Laboratory Report LBL-32822, Rev. 4, Sept. 1996, Table II.3, pp. II–26, citing
MTGYNJ, various years; NYTJNJ, various years, and ZGNY, 2, 1995.



Table 3.2 Coal production by mine type, 1949–78 (mt)

Total State mines Local mines

Total CMA Local Total Local Local
production

state state local state non-state

1949 32.43 30.98 23.53 7.45 8.90 7.45 1.45
1950 42.92 30.19 12.74
1951 53.08 37.14 15.94
1952 66.49 63.53 48.34 15.19 18.16 15.19 2.96
1953 69.68 52.18 17.50
1954 83.66 62.28 21.38
1955 98.30 73.00 25.30
1956 110.36 81.51 28.85
1957 130.73 124.24 94.33 29.91 36.40 29.91 6.49
1958 270.00 219.00 157.77 61.23 112.23 61.23 51.00
1959 368.79 216.43 152.36
1960 397.21 240.36 156.85
1961 277.62 175.54 102.08
1962 219.55 211.50 147.55 63.95 72.00 63.95 8.05
1963 217.07 151.29 65.78
1964 214.57 150.56 64.01
1965 231.80 222.07 164.28 57.79 67.52 57.79 9.73
1966 251.47 180.72 70.75
1967 205.70 135.88 69.82
1968 219.59 147.30 72.29
1969 265.95 178.57 87.38
1970 353.99 322.54 226.70 95.84 127.26 95.84 31.42
1971 392.30 246.58 145.72
1972 410.47 249.22 161.25
1973 416.97 247.67 169.30
1974 413.17 242.78 170.39
1975 482.24 419.17 279.95 139.22 202.28 139.22 63.06
1976 483.45 273.64 209.81
1977 550.68 471.87 295.27 176.60 255.41 176.60 78.80
1978 617.86 522.54 341.84 180.70 276.02 180.70 95.32

Sources: CIYB 1982, p. 25; Dangdai Zhongguo congshu bianzhi bu (Contemporary China Series
Editorial Dept.), Dangdai Zhongguo de meitan gongye (Contemporary China Coal Industry), Beijing:
Zhongguo shehui kexue chubanshe, 1988, p. 128; Zhongguo jingji nianjian 1985 (Almanac of
China’s Economy 1985), Beijing: Jingji guanli chubanshe, 1986, pp. v–58; Choh-Ming Li, The
Statistical System of Communist China, Berkeley, CA: University of California Press, 1962, Table 3,
p. 100, citing Chang Lin-chih, ‘Strive for a High Growth Rate in the Coal Industry’, RMRB, 7 Oct.
1959, p. 7.

Notes: Of the 1965 LS output, provincial mines accounted for 25.42 mt, prefectural 13.60, and county
18.77. CIYB 1982, p. 25; See text for explanation of categories. Due to rounding some rows do not
add up exactly to total shown. ‘Total state’ and ‘total local’ do not add up because the local state com-
ponent is reported twice, once under state mines and once under local mines.



output from the commune and collectively run mines was not. It has been esti-
mated that in 1952, 1.4 per cent of the national output came from the latter, but
by 1978 this total was 15.4 per cent. In that year there were some 600 state oper-
ated mines and 20,000 non-state mines. It was difficult enough for the planners
to know exactly how much was being produced by each of the 600 state mines.
The production and consumption of the output from the non-state mines was 
virtually beyond their control prior to the late 1970s.
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Table 3.3 Proportions of total coal production by mine type, 1949–78 (%)

State mines Local mines

Total CMAs Local Total Local Local
state state local state non-state

1949 95.5 72.6 23.0 27.4 23.0 4.5
1950 70.3 29.7
1951 70.0 30.0
1952 95.6 72.7 22.8 27.3 22.8 4.5
1953 74.9 25.1
1954 74.4 25.6
1955 74.3 25.7
1956 73.9 26.1
1957 95.0 72.2 22.9 27.8 22.9 5.0
1958 81.1 58.4 22.7 41.6 22.7 18.9
1959 58.7 41.3
1960 60.5 39.5
1961 63.2 36.8
1962 96.3 67.2 29.1 32.8 29.1 3.7
1963 69.7 30.3
1964 70.2 29.8
1965 95.8 70.9 24.9 29.1 24.9 4.2
1966 71.9 28.1
1967 66.1 33.9
1968 67.1 32.9
1969 67.1 32.9
1970 91.1 64.0 27.1 36.0 27.1 8.9
1971 62.9 37.1
1972 60.7 39.3
1973 59.4 40.6
1974 58.8 41.2
1975 86.9 58.1 28.9 41.9 28.9 13.1
1976 56.6 43.4
1977 85.7 53.6 32.1 46.4 32.1 14.3
1978 84.6 55.3 29.2 44.7 29.2 15.4

Sources: Calculated from Table 3.2.

Note: See text for explanation of categories. Due to rounding some rows do not add up exactly
to total shown. ‘Total state’ and ‘total local’ do not add up because the local state component is
reported twice, once under state mines and once under local mines.



The task of coordinating production and consumption was much easier in
countries where coal was used by fewer industries. For example, in the US, fifty
companies accounted for 65 per cent of the total coal production in 1976 (up from
45 per cent in 1950).8 Some 154 operations under the jurisdiction of these fifty
companies produced over one million tons. Fifty-seven were large mines which
sold coal to a variety of consuming industries, while the other mines were 
controlled by coal-consuming industrial concerns: nineteen oil and gas refineries,
nineteen thermal electric, seventeen steel, eleven other metal, eight chemical, and
twenty-three other plants.9

India’s coal industry was nationalized and consolidated in 1973 through the
closure or merging of hundreds of small mines. Whereas the public sector
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Table 3.4 Annual growth rates of coal production by
mine type, 1950–78 (%)

Total CMA Total
local

1950 32.35 28.30 43.15
1951 23.67 23.02 25.12
1952 25.26 30.16 13.93
1953 4.80 7.94 �3.63
1954 20.06 19.36 22.17
1955 17.50 17.21 18.33
1956 12.27 11.66 14.03
1957 18.46 15.73 26.17
1958 106.53 67.25 208.32
1959 36.59 37.18 35.76
1960 7.71 11.06 2.95
1961 �30.11 �26.97 �34.92
1962 �20.92 �15.95 �29.47
1963 �1.13 2.53 �8.64
1964 �1.15 �0.48 �2.69
1965 8.03 9.11 5.48
1966 8.49 10.01 4.78
1967 �18.20 �24.81 �1.31
1968 6.75 8.40 3.54
1969 21.11 21.23 20.87
1970 33.10 26.95 45.64
1971 10.82 8.77 14.51
1972 4.63 1.07 10.66
1973 1.58 �0.62 4.99
1974 �0.91 �1.97 0.64
1975 16.72 15.31 18.72
1976 0.25 �2.25 3.72
1977 13.91 7.90 21.73
1978 12.20 15.77 8.07

Sources: Calculated from Table 3.2.

Note: See text for explanation of categories.



accounted for about 11 per cent of total production in 1954, in 1975–76 it
accounted for 100 per cent.10 In 1971 there were nearly 800 collieries in opera-
tion with an average annual rate of total production of just over 90,000 tons, but
over a third of these were producing less than 6,000 tons per year. After national-
ization, through three major companies, the Ministry operated a total of about 300
mines each with an average annual output of approximately 240,000 tons.11 The
national agency directly coordinated the requirements of the main consumers,
that is, the steel plants, thermal plants, etc.

Only 17 per cent of China’s production in 1978 was washed and processed,
mostly using the relatively primitive jiggery method.12 Of the output from Shanxi,
the province with the largest production, only 5 per cent was washed.13 This pro-
portion was extremely low compared to that of other countries. Since the early
1960s generally at least half of the coal produced in the US, Canada, and Western
Europe was washed. Between 1953 and 1957 the proportion of washed coal
in China almost doubled, but thereafter the increases were very small. Table 3.5
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Table 3.5 Annual coal production capacity increases at
the CMAs compared with increases in coal
washing capacity, 1953–78 (mt)

Coal production Washed coal 
capacity increases capacity increases

1953 9.69
1954 10.47 0.90
1955 13.51 3.10
1956 11.28 0.40
1957 18.81 0.40
1958 19.31 4.50
1959 34.80 38.50
1960 31.00 9.61
1961 5.38 0.42
1962 6.27
1963 4.46
1964 8.52 0.45
1965 8.57
1966 12.06
1967 1.44
1968 10.38 2.61
1969 7.91 6.95
1970 37.36 9.80
1971 15.40 0.66
1972 11.39 4.10
1973 18.35 5.25
1974 17.02 5.05
1975 19.05 3.00
1976 17.29 0.60
1977 13.91 0.45
1978 11.51 3.00

Source: NYTJNJ 1991, p. 56.



indicates that in some years the increase in washing capacity was less than 5 per cent
of the annual increase in production capacity at the CMAs.

Severe air pollution in the form of smoke particulates, carbon dioxide, and 
sulphur dioxide – all resulting almost entirely from the burning of coal, especially
in the winter months – caused respiratory disease in both humans and livestock,
and poisoned plant life. China’s share of global carbon dioxide emissions went
from 1 per cent in 1950 to 8 per cent in 1978. By comparison, India’s went from
1 to 2 per cent, Japan’s from 2 to 5 per cent, the US’ from 42 to 25 per cent, and
the USSR’s from 11 to 17 per cent.14

Table 3.6 gives a breakdown of the coal types from 1952 to 1979. The data for
1952 and 1957 is problematic due to problems with definitions. However, in the
late 1960s and 1970s there was a measurable increase in the proportion of
anthracite produced while the shares of both rich and gas coals used for coking
fell. Whereas in most sectors of the economy the trend was toward modernization,
the proportion of coke produced in the inefficient and highly polluting small-
scale ovens increased sharply from 1.9 per cent in 1949 to 30.3 per cent in 1978.15

China’s highest quality coal, that is high in calorific value but low in sulphur
and ash levels, is found in the ‘three wests’ – Shanxi, Shaanxi and xi Nei Mengu.
(xi means west) (see Figure 1.1). Coal from other areas produces far less heat and
is considerably more polluting. In 1952 the largest concentration of coal produc-
tion was in Liaoning (17.7 per cent), followed by Shanxi (16.3 per cent), and
Hebei (15.2 per cent). Together the north and northeast regions produced almost
70 per cent of total output, 36 per cent in the north and 33.2 per cent in the north-
east. Tables 3.7 and 3.8 give the provincial and regional distribution of production
and consumption, respectively. Table 3.9 shows that the north region had the 
highest surplus (the amount in excess of local demand) followed by the northeast,
while the eastern region had the most serious deficit.
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Table 3.6 Breakdown of coal types, 1952–79 (%)

1952 1957 1965 1979

National Total 100.0 100.0 100.0 100.0

Anthracite 11.6 15.4 17.1 19.8
Bituminous 69.4 77.4 79.1 76.2

Consisting of:
Coal used for coking 24.6 45.3 58.2 51.5

Of which:
Coking coal 7.7 12.6 13.2
Rich coal 21.1 12.7 8.5
Gas coal 12.7 25.9 20.1
Meagre coal 2.3 5.5 6.5

Lignite 0.1 2.2 3.8 4.0

Source: MTGYNJ 1982, p. 25. Note accompanying the table in the year-
book: ‘In the years 1952 and 1957, the totals do not exactly correspond to
the sum of the individual figures due to inadequate definition of coal vari-
eties in some collieries.’
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It must be pointed out that the central authorities divided the country into three
zones: heated, transition, and non-heated. Consumption was much higher in all
the provinces and autonomous regions north of the Changjiang because they were
allocated coal in the winter for heating, whereas those to the south were not. It
was a government-decreed line of demarcation which caused people living in the
middle transition zone, for example, in Shanghai, to suffer greatly in the winter
for lack of the quantities of fuel for heating that they would have desired.

In 1952 Shanghai alone accounted for almost one-fifth of the nation’s con-
sumption. The eastern region as a whole accounted for 36.3 per cent, with Jiangsu
and Shandong also accounting for sizable proportions. The second largest 
concentration of consumption was Liaoning. The northeast region as a whole
accounted for 29 per cent, the north for 14.2 per cent, the southcentral for 
12 per cent, the southwest for 6.1 per cent, and the northwest for 2.4 per cent.

By 1965 Shanxi had become the largest producer (16.9 per cent of total), and
Hebei and Liaoning each accounted for about 11 per cent. The north region as 
a whole still led the country but continued to lose its margin due to efforts to
increase production in the northwest, southcentral, and southwest regions. The
concentration of consumption in the northeast in 1965 was much less than it had
been in 1952. The share of consumption in the east decreased slightly, but the size
of the deficit in that region was reduced considerably. The consumption shares in
the north, northwest, southcentral, and southwest increased.
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Table 3.9 Production deficit/surplus for each region, 1952–78 (%)

E N NE SC SW NW

1952
Production 13.0 36.0 33.2 8.6 6.1 3.1
Consumption 36.3 14.2 29.0 12.0 6.1 2.4
Difference �23.3 21.8 4.2 �3.4 0 0.7
Total deficit: �27.7

1965
Production 16.7 32.8 23.7 12.3 8.6 5.9
Consumption 35.0 16.1 21.7 13.5 7.7 6.0
Difference �18.3 16.7 2.0 �1.2 0.9 �0.1
Total deficit: �19.6

1970
Production 16.6 28.9 23.9 14.4 9.7 6.5
Consumption 33.9 15.6 20.1 15.1 9.2 6.1
Difference �17.3 13.3 3.8 �0.7 0.5 0.4
Total deficit: �18.0

1978
Production 17.3 28.6 17.8 17.1 11.2 8.0
Consumption 34.9 14.7 16.3 17.3 9.8 7.0
Difference �17.6 13.9 1.5 �0.2 1.4 1.0
Total deficit: �17.8

Sources: Tables 3.7 and 3.8.



Due to the Third Front Development Programme (see Chapter 2), between
1965 and 1970 the shares of total consumption increased in the southcentral, and
southwestern regions and stayed about the same or decreased everywhere else.
The shares of production in the east and northeast remained about the same, but
fell drastically in the north and increased in each of the northwest, southcentral,
and southwest regions.

On the eve of the reform era the ten largest mines in terms of total annual out-
put in descending order were Datong (Shanxi), Kailuan (Hebei), Pingdingshan
(Henan), Fuxin (Liaoning), Huaibei (Anhui), Jixi (Heilongjiang), Xuzhou
(Jiangsu), Hegang (Heilongjiang), Fengfeng (Hebei), and Yangquan (Shanxi).16

The northwest, northeast, and east regions were all consuming more than in
1970, but the proportions were still highest in Shanghai, Liaoning, Jiangsu, and
Shandong. The east region as a whole continued to account for about 35 per cent
of total consumption. The concentrations in the north and northeast had begun to
give way to the southcentral, northwest, and southwest regions. However, the
common slogan bei mei nan yun, or transporting north coal to the south, was still
apropos.

Mechanization levels

It is difficult to make accurate international comparisons of levels of mechaniza-
tion because mining conditions around the world are very different. Even within
one country, while it is possible for some mines to have almost completely mech-
anized operations, for geological reasons others must be more labour intensive.
However, even taking this into account, the level of mechanization in China’s
mines was indisputably very low.

In 1957 only 4.1 per cent of the CMAs had some mechanization. As late
as 1978 much of the extraction was still done manually using dynamite, picks,
and pneumatic drills to dislodge the coal, and shovels to load it into wheeled
carts. Some 32.8 per cent of the CMAs had partial mechanization, that is,
only extraction and tunnelling were mechanized, and 4.3 per cent had full
mechanization. Mechanization was highest in those provinces where pre-1949
foreign involvement had been greatest: 79.62 per cent at Jixi (Heilongjiang),
62.0 per cent at Yangquan (Shanxi), 49.4 at Datong (Shanxi), and 47.0 per cent
at Kailuan (Hebei).17 In the USSR the overall level of mechanization was
94.9 per cent in 1970, though there were a few areas where much of the work
was still done manually.18 In India the overall level of mechanization in 1969 was
16.3 per cent.19

Representatives of foreign companies who visited Chinese mines in the 1970s
noted that the wide variety of equipment and varying degrees of labour/
mechanization substitution complicated the successful introduction of compatible
new equipment. As for opencast technology, the Chinese had not yet employed
large excavators, trucks and haulers, and conveyor systems.20

More fully mechanized faces would have greatly increased yields. The average
face output at fully mechanized large state mines was 33,607 tons per month in
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1980, but only 12,186 at the semi-mechanized, and only 9,287 at the non-
mechanized.21 Hydraulic machinery was introduced in China by the Soviets in
1958, though its use never became widespread.22 In 1980 only 1.9 per cent of all
state mines had it and the average face output at these mines was 20,753 tons.

There were very few machinery factories that produced equipment solely for
coal mining. Most did not belong to the Ministry, but rather to the Ministry of
Machine Building and were old converted military engineering shops. In 1950
there were three coal machinery plants in operation, thirteen by 1965, and thirty-
four by 1979, at which time the technical level of the machinery was comparable
to that in the US between 1909 and 1912, and in the Soviet Union between 1953
and 1955.23

The policy of maintaining low coal prices meant that the industry was 
incapable of making sufficient profits to upgrade machinery. Low planned rates
of depreciation on fixed assets, that is, prolonged use of equipment, also a prac-
tice adopted from the Soviet system, exacerbated the situation. Depreciation in
China’s coal industry ranged annually between 2 and 3 per cent of total costs. By
contrast, the rate at which equipment was retired in the US was 3.7 per cent.24

On the revenue account of British Coal in 1985–86, depreciation accounted for
7.6 per cent of all expenditure.25

Prolonged use of capital stock in China’s mines meant that it continually had to
be repaired, and each repair became more costly and time-consuming. In 1981
only 61 per cent of all the mechanical equipment owned by the Ministry was in
operation, 84 per cent of this functional equipment being classified as in good
order.26 This is comparable to the situation in the Soviet Union where it was esti-
mated that one-tenth of the industrial labour force in the late 1970s, and one-third
of the machine tool park were absorbed in repair activity.27 Visitors from the
National Coal Board in 1956 to Soviet coal mine workshops observed: ‘Judged by
the amount of equipment lying about on the shop floor, the work in progress must
be exceedingly great, but this does not necessarily mean a high throughput.’28

The Chinese mining operations also experienced unreliability of machine and
equipment delivery, delivery of incomplete sets, lack of spare parts, incompati-
bility, and continual breakage due to the use of low-grade steel, all typical prob-
lems in the Soviet coal and oil industries.29 In a large proportion of the mines
there was insufficient elevation equipment relative to the rate at which coal was
being cut, creating an imbalance in workflow.30 British visitors to Soviet mines in
1957 noted: ‘Far less conveying of coal is done in the USSR than in this country
and the development of conveyors is not as advanced as it is here’, and ‘Of the
current stoppages of work at the coalface, some 25 per cent of time lost is said to
be attributable to inadequate haulage facilities.’31

Another factor reducing the return on capital investment was excessive stan-
dardization. In a misguided effort to economize through mass production, the
Soviet planners, not appreciating that each mine had its own particular geological
conditions, developed a standard set of blueprints for every phase of mine con-
struction and for each piece of equipment. Often the wrong types of machinery
were used.
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Resource use efficiency

Imbalanced output–capacity ratios, that is, insufficient preparatory work at the
mine or oil site relative to the rate of exploitation, was one of the most serious
shortcomings of command economies’ energy management. The combination of
the lack of sufficient investment with the use of gross output targets as the sole
success criterion encouraged large production increases in the short run, but 
did not guarantee steady long-term production, development or full recovery at 
each site.

The locating and preparing of reserves must be ongoing and, depending on the
site, position, and formation of the deposits, the required amount of capital, labour,
and preparation time can vary considerably from year to year. Energy planners must
balance the projected demand for energy with the amount of these inputs available
to bring the resources into productive capacity.

In the early 1950s the Soviet mining engineers devised a carefully considered
development programme for China’s coal industry. From experience in their own
country they understood that about half a ton should be produced for every ton of
prepared capacity, that is, an output–capacity ratio of 0.5 : 1 should be maintained.
This ratio had not been maintained in the USSR, and a calamity was unfolding at
precisely that time in the Soviet coal industry. There was continual discussion of
the problem in the Soviet press.32 The demand for coal had been seriously under-
estimated and the miners were being ordered to produce more irrespective of the
need to create capacity. The First Deputy Minister of the Soviet Coal Industry
wrote in Pravda in 1953: ‘Above all, a serious lag in carrying out the preparatory
work plan must be eliminated. A number of coal combines … have constantly
failed to carry out plans for mine excavations … Capital construction is lagging
seriously.’33 The following year it was reported: ‘New mines are opened far
behind schedule and often with major items unfinished, which delays the devel-
opment of coal mining. The Ministry of Coal Industry still has not achieved a sig-
nificant shortening of construction time …’34 As late as the 1970s almost all of
the new mines that were to start operations in the Donets field were ‘well behind
schedule’ and there were also major delays in bringing on new capacity in the
Kuznets Basin.35

It is significant that the output–capacity ratio for China’s state mines was con-
sistently low throughout the First Five Year Plan period (see Table 3.10).36 The
Soviet advisers, aware of the serious situation in their home country, counselled
steady production growth based on prudent output–capacity ratios. However, as
in the USSR, production in China was not nearly keeping pace with demand, but
Mao ignored Soviet advice and called repeatedly for higher production targets at
the CMAs. Then, in 1958, as part of the GLF, he launched the backyard furnace
campaign in which peasants all over the country were to dig coal in an effort to
match Britain’s steel production.

The result was an output–capacity ratio in 1958 of 4.3 : 1. The increase in 
production in 1958 was almost seven times than in 1957, while the increase in capac-
ity was not even two times greater. In 1961 and 1962 due to the exhaustion of the
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miners, there was negative growth in production and minimal growth in capacity.
Between 1963 and 1966 the total increase in production was about 90 per cent of
the total increase in capacity. The most harmful year of the Cultural Revolution
for the coal industry, 1967, saw negative growth in production and almost no
growth in capacity. In 1969, however, the production increase was about six times
greater than the capacity increase. Between 1970 and 1976 the total increase in
production was 60 per cent greater than the increase in capacity, and in 1977–78,
430 per cent greater. This represents a severe imbalance, and the sizable swings
in production and preparation work, and lack of correlation between them, made
for less efficiency in the use of labour and capital resources.

The chronic lack of capacity was also related to the fact that mine construction
work was frequently prolonged. To build a large mine in the West took about five
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Table 3.10 Output–capacity ratios, 1954–78

Capacity Total Annual Output–capacity Capacity
increases production increases ratio increases
(mt) from (mt) in total (mt) from
Zhongguo tongji production ‘Guding’
nianjian (mt)

1954 10.5 83.7 14.0 1.3 : 1 10.5
1955 13.5 98.3 14.6 1.1 : 1 13.5
1956 11.3 110.4 12.1 1.1 : 1 11.3
1957 18.8 130.7 20.3 1.1 : 1 18.8
1958 32.6 270.0 139.3 4.3 : 1 19.3
1959 55.5 368.8 98.8 1.8 : 1 34.8
1960 47.7 397.2 28.4 0.6 : 1 31.0
1961 5.9 277.6 �119.6 �20.3 : 1 5.4
1962 7.5 219.6 �58.0 �7.7 : 1 6.3
1963 5.3 217.1 �2.5 0.5 : 1 4.5
1964 9.0 214.6 �2.5 0.3 : 1 8.5
1965 9.6 231.8 17.2 1.8 : 1 8.6
1966 12.1 251.5 19.7 1.6 : 1 12.1
1967 0.7 205.7 �45.8 �65.4 : 1 1.4
1968 10.4 219.6 13.9 1.3 : 1 10.4
1969 7.6 266.0 46.4 6.1 : 1 7.9
1970 37.4 354.0 88.0 2.4 : 1 37.4
1971 15.4 392.3 38.3 2.5 : 1 15.4
1972 11.4 410.5 18.2 1.6 : 1 11.4
1973 18.4 417.0 6.5 0.4 : 1 18.4
1974 17.0 413.2 �3.8 0.2 : 1 17.0
1975 19.1 482.2 69.0 3.6 : 1 19.1
1976 17.3 483.5 1.3 0.1 : 1 17.3
1977 13.9 550.7 67.2 4.8 : 1 13.9
1978 11.5 617.9 67.2 5.8 : 1 11.5

Sources: Capacity increase figures in column I are from TJNJ 1983, p. 348. Production figures
are from TJNJ 1981, p. 223. Capacity increase figures in column V are from GDTZZL, p. 132. The
output–capacity ratios were calculated using the TJNJ data.



years, but typically at least seven years in China.37 The main cause for the delays
was the allocation of insufficient funds and materials up front – some mine 
construction projects were given enough funding and materials to provide only
partial ventilation and very basic water and electricity supplies – and there was
the characteristic lack of incentives to complete on time, and of penalties for time
overruns.38 Table 3.11 indicates that investment per ton of new capacity rose very
sharply in the 1970s, by over 25 yuan per ton at mines producing 30,000 and
45,000 tons per year, and by over 50 yuan per ton at mines producing 90,000 tons
per year. By 1978 the output–capacity ratio was so out of balance that many work-
ers had to stop cutting and devote all their time to mine preparation.

Use of materials and labour efficiency

Table 3.12 shows that on average the use of timber in the mines between 1952 
and 1979 decreased while the consumption of explosives and electric power
increased. The consumption of timber would probably have increased had there
not been shortages which forced the substitution of cement.

Compared to other countries in 1979, China used a relatively high amount of
timber, far more explosives, and large quantities of electricity. The great range in
consumption of the materials is mainly a function of the different geological 
conditions. The generally easier mining conditions in the US were such that very
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Table 3.11 Investment per ton of new capacity, 1953–80 (yuan)

Mines producing

30,000 45,000 60,000 90,000 120,000
tons/year tons/year tons/year tons/year tons/year

First Five 44.0 37.0 52.5 45.0 —
Year Plan
(1953–57)

Second Five 26.0 28.1 33.4 30.6 28.4
Year Plan
(1958–62)

Period of 46.3 53.3 46.9 32.8 31.5
Readjustment
(1963–65)

Fourth Five 40.5 41.9 40.1 44.1 51.8
Year Plan
(1971–75)

Fifth Five 66.0 70.1 52.0 96.0 36.0
Year Plan
(1976–80)

Source: GDTZZL, p. 161.



little timber, explosives, and electricity were required, unlike in the Lorraine
Basin of France, for example, where the great depth of the mines and a high
inflow of water necessitated a particularly large consumption of electricity.

The components of the 1978 production costs nationally and for two provinces
and one region are given in Table 3.13. It is obvious that the conditions were much
more favourable in the northern regions, and hence the materials used cost far 
less than in the southern and central regions. In all cases, timber, accounting for
31–38 per cent, and wages, accounting for 25–33 per cent, were the largest compo-
nents of total costs. For comparison, labour costs as a proportion of total costs at
underground mines accounted for 50 per cent in the US in the late 1970s, 14 per
cent in South Africa, 45 per cent in Australia, and 51 per cent in the UK.39

Employment in China’s state mines increased by a total of 676 per cent between
1952 and 1978, at an average annual rate of about 13 per cent, though the increase
was not steady as can be seen in Table 3.14. There was a 241 per cent increase at
the time of the GLF, but as soon as this explosive growth campaign was over
many peasants necessarily returned to food production. In 1970, about four years
into the Cultural Revolution, there was another large increase because coal short-
ages were acute.
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Table 3.12 International comparison of consumption of materi-
als for every 10,000 tons of coal produced, 1952–79

Timber Explosives Electricity
(m3) (kg) (kWh

per ton)

China
1952 244.1 1,333
1957 248.1 2,147
1965 167.5 2,925 28.2
1979 100.7 3,386 32.1

USSR
1979 25.0 — 10.7–76.1

US
1975 (?) 0.35 10 13.0–21.1

France
1977 186.0 2,500 40.0

Austria
1980 (?) — — 12.9–15.7

Sources: CIYB 1982, p. 27; A. Astakhov and A. Grubler, Resource
Requirements and Economics of the Coal-Mining Process: A
Comparative Analysis of Mines in Selected Countries. Laxenburg,
Austria: International Institute for Applied Systems Analysis, 1984, 
pp. 90, 101, 113–15.

Notes: The French data refers only to mines in the Lorraine Basin, and the
Austrian to only the Trimmelkam and Schmitzberg-Hinterschlagen Mines.



Table 3.13 Components of 1978 production costs: national average, Shanxi, Inner
Mongolia, and Hunan (yuan)

Total costs Timber Wages Electricity Renewal Other

National 16.12 5.70 4.71 1.56 2.04 2.11
Average

Shanxi 13.40 5.11 3.30 0.98 2.00 2.01

Inner 14.34 4.48 4.57 1.04 2.00 2.24
Mongolia

Hunan 22.70 7.25 7.40 2.59 3.00 2.46

Source: Zhang Liqing, ‘Shanxi meitan gongye zai chuanguo de diwei’ (The Position of
Shanxi’s Coal Industry in the Whole Country), in SXJDYJ, p. 411.

Notes: The figures for Inner Mongolia are that region’s lowest, and those for Hunan are that
province’s highest. The ‘renewal’ category is translated from the Chinese gengxin meaning
renewal or replacement.

Table 3.14 Employment at state mines, 1952–78

’000 men % change

1952 488
1953 537 10.04
1954 542 0.93
1955 560 3.32
1956 646 15.36
1957 740 14.55
1958 2,525 241.22
1959 2,037 �19.33
1960 2,475 21.50
1961 2,281 �7.84
1962 1,730 �24.16
1963 1,558 �9.94
1964 1,463 �6.10
1965 1,535 4.92
1966 1,645 7.17
1967 1,710 3.95
1968 1,850 8.19
1969 2,000 8.11
1970 2,468 23.40
1971 2,746 11.26
1972 2,754 0.29
1973 2,884 4.72
1974 3,040 5.41
1975 3,310 8.88
1976 3,531 6.68
1977 3,759 6.46
1978 3,785 0.69

Source: LDGZZL, p. 37.

Note: These figures do not agree with those in the CIYB.



International comparisons of productivity are also complicated by geological
factors. Notwithstanding, it is safe to say that with the exception of a few of the
CMAs, labour productivity was still very low in 1978. The average productivity
of face workers increased from 2.341 tons in 1952 to 3.698 in 1978, and average
monthly production per face from 4.331 tons to 10,989 tons.40 However, output
per manshift (OMS) in the 1970s was a fraction of what it was in the other large
coal-producing countries (see Table 3.15), rising from an average of 0.356 tons in
1949, to 0.661 in 1952, and 0.931 in 1978.

In Shanxi Province, the most developed mining area, the OMS was 43 per cent
higher than the national average in 1979, and 73 per cent higher than in the 
southern provinces.41 Doyle points out that the OMS in China was calculated
according to the number of ‘raw coal production workers’, whereas when making
comparisons with other countries ‘personnel in industrial production’ would be
more appropriate. If this wider definition is used, assuming there are 300 shifts
per year, the OMS in China would have been only about half of what the Chinese
reported it to be.42

The authorities invariably equated more labour with higher production. The
Ministry believed that extra workers could substitute for a lack of machinery,
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Table 3.15 Average OMS in several coal-producing
countries, early 1970s
(tons at underground mines)

1970/71 1974/75

West Germany 3.93 4.06
France 2.59 2.74
Belgium 2.59 2.47
UK 3.37 3.41
Total EEC (9 countries) 3.42 3.51
US — 9.6
Austria — 4.15
USSR — 2.44
India 0.73 —
China 0.794

Sources: Neil K. Buxton, The Economic Development of the
British Coal Industry, London: B.T. Batsford, 1978, p. 258; 
P. D. Henderson, India: The Energy Sector, Delhi: Oxford
University Press, 1975, p. 42; A. Astakhov and A. Grubler,
Resource Requirements and Economics of the Coal-Mining
Process: A Comparative Analysis of Mines in Selected
Countries, Laxenburg, Austria: International Institute for
Applied Systems Analysis, 1984, pp. 90, 97, 115; GYJJTJNJ,
p. 57.

Notes: The figure for India is for mechanized mines only.
The figure for all mines in India is 0.66 tons. The figure for
Austria is for 1980 and is not the national average, rather it is
the average for two mines. The USSR figure refers to the late
1970s.



albeit machinery that was prone to breaking down. When a group from Britain’s
National Coal Board visited some Chinese mines in 1976 they reported:

The detailed figures given at the individual mines clearly indicated what
in the west would be regarded as substantial over-manning of the pits. In fact
the concepts of productivity, in terms of output per manshift, and of man-
power saving, so far play little part in the coal industry’s affairs.43

In April 1977 it was decided at a national meeting to ‘recruit 100,000 miners to
the productive front, so that the MCI might cast off the stigma of always making
deficits and begin to make profits’.44 As the overall level of mechanization was
increased, it should have been possible to reduce the size of the work force.
Rather, capital equipment and labour were simultaneously introduced into the
industry with little consideration of how to obtain the highest productivity from
each, nor how they should complement one another.

International coal mining employment figures are not always disaggregated
into production workers, administration, etc., and the proportions are likely dif-
ferent in each location. However, they can be used to make rough comparisons 
of labour productivity. In China the total number of employees in the CMAs alone
was 1,172,484 in 1979, and their output was 357.77 million tons, meaning that
32.8 men were employed to cut 10,000 tons. For comparison the figures for US
coal mines in 1977 were 236,000, 872.4, and 2.7; for the USSR in 1978, 1,035,000,
701.3, and 14.8; and for India in 1978, 660,000, 105.2, and 62.7.45

The incremental labour output ratio (ILOR), given in Table 3.16, shows the
variation in numbers employed at the state mines per unit increase in output. Over
the First Five Year Plan period there was some semblance of balance, but after the
GLF this was lost and took several years to be restored. In the early 1970s there
were again large increases in labour relative to output. It is very likely that 
the changes in numbers employed had lagged effects, but it is not possible to
make conclusive statements with the limited data available.

According to the general labour productivity index, calculated by dividing the
total gross value of industrial output of an industry by the number of its employ-
ees, the performance of the coal industry in China declined between 1957 and
1965, reflecting overmanning and low prices though improved somewhat by 1978
(see Table 3.17). For all industries taken together, however, and for the power,
petroleum, chemical, machine building, building materials, and textiles indus-
tries, the index showed great improvement.

Up to a third of the miners were peasants hired on a temporary basis, and the
majority were illiterate and had no training of any kind.46 The industry did not
possess much expertise in 1949 because hitherto production had been almost
completely managed by the Japanese, Russians, Germans, and British. The
Japanese, for security reasons, actually prohibited the Chinese from assuming any
managerial positions with the result that after the Japanese surrender, mining
experts from Japan had to be called upon to assist in the mines.
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In 1957 it was reported that some collieries had no engineers at all and that
often the managers and deputy managers had an education level of senior primary
school or lower.47 During the 1950s the Russians offered considerable training,
but because conditions were initially so backward, the Chinese were only just
beginning to put into practice what they had been taught when the Soviet advis-
ers returned home in 1960. Several projects were left uncompleted, and without
the necessary blueprints and expertise, the Chinese were forced to improvise.
Some projects were never completed.

The proportion of engineers and technicians in the coal mining workforce was
4.2 per cent in 1957. It fell to 2.7 in 1965 and by 1979 was only 1.3.48 The num-
ber of engineers and technicians in machinery units went from 5.5 per cent in
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Table 3.16 ICOR and ILOR, 1953–78

Annual per cent change ICOR ILOR

CMA Capital Employees
production investment

1953 7.94 10.04 1.26 : 1
1954 19.36 24.52 0.93 1.26 : 1 0.05 : 1
1955 17.21 29.01 3.32 1.69 : 1 0.19 : 1
1956 11.66 35.34 15.36 3.03 : 1 1.32 : 1
1957 15.73 �7.86 14.55 0.92 : 1
1958 67.25 115.14 241.22 1.71 : 1 3.59 : 1
1959 37.18 32.63 �19.33 0.88 : 1
1960 11.06 9.48 21.50 0.86 : 1 1.94 : 1
1961 �26.97 �45.26 �7.84
1962 �15.95 �45.39 �24.16
1963 2.53 �1.38 �9.94
1964 �0.48 16.61 �6.10
1965 9.11 �14.09 4.92 0.54 : 1
1966 10.01 4.01 7.17 0.40 : 1 0.72 : 1
1967 �24.81 13.42 3.95
1968 8.40 �0.05 8.19 0.98 : 1
1969 21.23 12.44 8.11 0.59 : 1 0.38 : 1
1970 26.95 0.13 23.40 0.00 : 1 0.87 : 1
1971 8.77 31.05 11.26 3.54 : 1 1.28 : 1
1972 1.07 23.09 0.29 21.58 : 1 0.27 : 1
1973 �0.62 24.55 4.72
1974 �1.97 14.34 5.41
1975 15.31 �19.01 8.88 0.58 : 1
1976 �2.25 �11.60 6.68
1977 7.90 33.84 6.46 4.28 : 1 0.82 : 1
1978 15.77 39.87 0.69 2.53 : 1 0.04 : 1

Sources: Calculated from GDTZZL, pp. 79–82; Jonathan E. Sinton et al. (eds), China Energy
Databook, Berkeley, CA: Ernest Orlando Lawrence Berkeley National Laboratory Report
LBL-32822, Rev. 4, Sept. 1996, Table III.4, p. III.16.

Note: The investment figures are calculated on the basis of totals in constant terms.



1950 up to 9.8 in 1957, but down to 6.0 in 1965, and 4.5 in 1979.49 The decline
after 1965 was in large part due to the rustication of skilled people during the
Cultural Revolution which affected all industries. The lack of trained personnel
restricted the industry’s efforts to develop, operate, and maintain more sophisti-
cated equipment.

Not only were there not enough skilled workers, but many of the employees
with some training were inappropriately deployed. According to one survey,
30,000 people in 1978 were not in posts that used their specializations.50 This was
also a problem in the Soviet Union. It was reported in Pravda in 1954: ‘many
engineers and technicians are spending their time doing work of secondary
importance, in offices. In the Kuznets Basin, for example, only about 5 per cent
of the engineers in the basin and only 2 per cent of the technicians are working as
heads of mining sectors …’51

As in all centrally planned economies remuneration in the production sectors
in China was not linked to output. It was assumed that workers would, for the
good of their country, offer their skills, energy, and time with little financial
recognition. Instead of receiving monetary rewards for special achievements, they
were given political honours and promotions.52 However, as these rewards did not
add to physical well-being, the result was that the employees attended their jobs
but did as little as possible. In socialist countries life employment was guaranteed;
no matter how low their productivity, workers were not dismissed.

Over the thirty-year period coal miners went from among the lowest to the
most highly paid industrial workers in China.53 Besides the lack of correlation
between output and wage, there was the fact that a mine’s total wage bill was cal-
culated on the basis of the number of miners employed, regardless of the output.54
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Table 3.17 Index of overall labour productivity of
state owned independent accounting
industrial enterprises by branch of
industry, 1957–78 (1952 �100)

1957 1965 1978

Average for all 152.1 214.6 266.0
industries

Coal 150.8 98.9 110.8
Metallurgical 208.2 303.1 233.6
Power 156.3 248.9 386.0
Petroleum 174.9 317.7 624.3
Chemical 231.7 501.2 552.4
Machine building 199.5 287.4 404.0
Building materials 171.7 313.5 328.1
Timber 98.6 95.9 79.7
Food 141.7 162.5 158.2
Textiles 114.5 169.9 208.7
Paper 174.5 209.1 155.4

Source: TJNJ 1985, p. 382.



Though a large proportion of the employees were temporary, the core labour force
and their children were guaranteed life-long employment irrespective of their 
productivity.

The difference between the eight ranks of workers was not large. Therefore,
there was little incentive for employees to strive to progress from the first to
eighth, and progress through the ranks was not on the basis of merit but on years
of service. While the coal industries of most Western countries have been distin-
guished by fierce union militancy, bitter strikes, and lockouts, this was not the
case in China. The All China Federation of Trade Unions (ACFTU), including the
coal industry unions, served as instruments of the Party and State to promote offi-
cial goals. After the Cultural Revolution the role and mandate of the unions were
unclear.

The rigidly hierarchical nature of the planning system did not facilitate com-
munication between higher and lower levels within the Ministry. Many problems
in coal production arose as a result of the fact that most of the planners in Beijing
had no first-hand experience in coal mines, apparently the same situation in 
the USSR. These comments by a director of a Soviet mine in 1954 epitomize the
frustrations caused by the difficulties in communications:

… the annual plans for mining work are checked and confirmed only in
Moscow, by one of the Deputy Ministers … There are thousands of mines in
the country. About ten hours are needed really to get to know the plan of each
mine. Consequently, in order to confirm all the plans, the Deputy Minister
must have 10,000 hours time, or 1,250 workdays. There’s astronomy for 
you! … The Ministry plans our output scrupulously and in detail: right down
to the last cutting face. Imagine what kind of work is involved in planning for
each cutting face from thousands of kilometres away! And we plan produc-
tion from below, so as to say. And if there is a discrepancy, correspondence
goes both ways and we get all tied up; we try to clear it up and reach an
agreement, and telegrams fly back and forth. This petty supervision by the
ministry hinders us very much.55

Safety standards were very low, especially at the commune mines, where there
was no mechanical ventilation and open flame torches were used. Most of the
accidents were caused by roof-falls or coal and gas explosions. In 1980, fatalities
in Shanxi Province, where some of the most technically advanced mines were sit-
uated, occurred at the rate of 2.99 per million tons mined, while the rate in West
Germany was only 0.87.56 In 1982 the rate was 0.16 in the US, 0.96 in the USSR,
0.55 in Poland, 0.36 in the UK, and 1.36 in Japan.57

Financing

Viability of the industry

International comparisons of investment in energy are problematic because dif-
ferent countries rely on different kinds of energy and therefore face different

76 Economic assessment on the eve of reform



development problems. Even comparisons limited to the coal industry itself are
open to questioning. The amount of capital devoted to mining machinery and
washing equipment, for example, varies greatly with the location and geological
complexity of the site, type of coal mined, type of mining, method of production,
scale of operations, type and degree of technical sophistication of the equipment
used in all procedures, and availability of labour.

Before the reform and opening up programme in the late 1970s and 1980s,
meaningful conversions of the Chinese currency into a hard currency equivalent
were problematic. After suitably weighting various factors, Munasinghe and Meier
found that China’s investment in the energy sector as a whole, as a percentage of
total public investment, was low compared to that of other developing countries
(see Table 3.18). Unfortunately, data for an earlier time period was unavailable.

Inadequate funding for energy development has been characteristic of, though
by no means unique to, centrally planned economies. Not enough investment
went to energy relative to other sectors. Allocations were sporadic and, as many
observers of the East Bloc and Soviet Union have noted, were persistently too low.
These and the amount of reinvested profits – where there were any – were inade-
quate to maintain production, let alone to expand at the desired pace.58 In both 
the Chinese and Soviet economies there was the lack of an appropriate value for
capital. In market economies investment programmes in the public sector are 
normally evaluated on the basis of potential profits or cost benefit analysis.

Coal was a fundamental requirement for industrial development in many coun-
tries, at least until the 1970s, and national governments typically played a major
role in financing coal production. Of the developed countries, the coal industry in
Britain was completely nationalized in 1946, and though many of the operations
in the US, Japan, and Germany were not in the public sector, there was consider-
able government financial assistance in the form of direct aid, price support, lim-
itations on coal imports, and government-assured long-term agreements between
producers and large consumers.59 In most developing countries, including India,
Venezuela, Colombia, Chile, Argentina, Nigeria, Mozambique, Morocco, Turkey,
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Table 3.18 Energy investment in developing countries as a percentage
of total annual public investment, early 1980s

Over 40% 30–40% 20–30% Below 20%

Argentina Ecuador Botswana Egypt
Brazil India China Ethiopia
Colombia Pakistan Costa Rica Ghana
Korea Philippines Liberia Nigeria
Mexico Turkey Nepal Sudan

Source: Mohan Munasinghe with Peter Meier, Integrated National Energy
Planning and Management: Methodology and Application to Sri Lanka, World
Bank Technical Paper no. 86, Industry and Energy Series, Washington, DC:
1988, Table 1.1, p. 1. Copyright © 1988 International Bank for Reconstruction
and Development/The World Bank. Reprinted by permission of the
International Bank for Reconstruction and Development/The World Bank.



Greece, and Thailand, the state financed most of the production, while in only 
a few countries such as Zambia, Zaire, Swaziland, and Brazil, was much of the
coal produced in the private sector with both domestic and foreign capital.

Coal industries in very few countries other than Australia, South Africa, and
Colombia made large profits. Most governments were subsidizing their coal
industries directly or indirectly. In 1982 a government subsidy equivalent to
US$17 was provided for every ton produced in Japan, US$19 in Germany, US$26
in Belgium, and US$9 in the UK.60

Between 1953 and 1978 China’s coal industry received a total of 349.47 billion
yuan in state investment compared to 252.49 billion for the oil industry, and
457.73 billion for the electricity industry (see Table 3.19). There were large vari-
ations in the yearly allocations. After the Soviet technicians left in 1960, China
failed to devise a long-term balanced investment programme for the industry.
Investment in coal production as a proportion of total investment in energy
decreased from 51.9 per cent in 1953 to 34.2 per cent in 1957, and reached an all-
time high of 57.2 per cent in 1961. Thereafter, the average percentage fell from
about 40 per cent during the 1963–65 readjustment period to 28 per cent during
the Fifth Five Year Plan period (see Table 3.20). Investment in coal as a propor-
tion of total industrial investment was steadier averaging at 10.8 per cent for the
entire period (see Table 3.21).

Part of the problem was that beginning in the mid-1960s the government hoped
the country could reduce its reliance on coal, and tentatively began conversion to
oil and electricity. Investment in the coal industry vis-à-vis oil and electricity was
lowest in 1976, and coal made the lowest ever contribution, 69.9 per cent, to total
energy consumption that year. However, as all easily exploitable sources of oil
had been surveyed by then with no major new finds, it was realized there was no
alternative but to return to depending on coal as the main fuel.

The Third Front Development Programme (1964–71) had been extremely
damaging to the economy, perhaps even more so than the Cultural Revolution.61

Between 1963 and 1965 it is estimated that 38.2 per cent of the national invest-
ment went to the Third Front, 52.7 per cent between 1966 and 1970 (Third Five
Year Plan), and 41.1 per cent between 1971 and 1975 (Fourth Five Year Plan).62

The proportions would be yet higher if only industrial investment were consid-
ered. The proportions of national investment allocated to the interior provinces of
Sichuan and Guizhou tripled in 1965 and remained high until 1971. Looking at 
a longer period, Naughton found that between 1953 and 1975 there was more 
capital construction in Sichuan than in the coastal areas of Shanghai, Tianjin, and
Jiangsu combined and the levels in Guizhou and Jiangsu were about on a par.63

He estimates conservatively: ‘if the money had been invested in non-Third Front
interior regions (to say nothing of coastal regions) China’s industrial output in
1979 would have been 44 billion yuan more than it was. To put it another way,
China’s annual industrial output is currently 10–15 per cent below what it would
have been if the Third Front had never been undertaken …’64

Table 3.22 gives the breakdown by source of investment funds for capital 
construction. The central government provided over 90 per cent of the funding
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Table 3.20 Breakdown of capital construction investment in energy,
1953–80 (%)

Investment as % of total energy

Coal Oil Electricity Hydro Thermal

1953 51.9 10.1 38.0 5.5 22.5
1954 46.1 14.3 39.6 6.7 22.3
1955 45.5 13.5 41.0 7.7 28.9
1956 41.2 21.8 37.0 6.8 24.9
1957 34.2 17.4 48.4 8.5 33.4
First Five 41.5 16.8 41.7 7.3 27.6
Year Plan
(1953–57)

1958 39.9 9.8 50.3 11.9 28.3
1959 39.9 9.5 50.6 13.6 30.5
1960 39.0 13.8 47.2 14.5 24.7
1961 57.2 14.8 28.0 8.3 13.6
1962 56.7 20.5 22.8 7.6 7.7
Second Five 43.5 12.5 44.2 12.4 24.2
Year Plan
(1958–62)

1963 50.0 26.2 23.8 8.9 10.8
1964 42.6 27.4 30.0 10.2 14.3
1965 30.1 24.3 45.6 16.9 24.7
Period of 39.5 25.8 34.7 12.6 17.6
Readjustment
(1963–65)

1966 29.6 25.9 44.5
1967 31.0 24.1 44.9
1968 29.0 25.8 45.2
1969 31.3 25.0 43.7
1970 29.4 26.5 44.1
Third Five 30.1 25.5 44.4 15.1 21.3
Year Plan
(1966–70)

1971 29.5 27.3 43.2
1972 29.6 27.8 42.6
1973 31.3 28.1 40.6
1974 30.7 29.3 40.0
1975 26.3 30.4 43.3
Fourth Five 29.4 28.8 41.8 15.5 19.8
Year Plan
(1971–75)

1976 23.8 27.4 48.8 14.5 26.9
1977 28.9 26.6 44.5 15.2 22.5
1978 27.9 27.3 44.8 18.1 20.5
1979 29.0 24.6 46.4 19.7 18.6
1980 29.1 29.0 41.9 15.6 16.6
Fifth Five 28.0 27.0 45.0 16.9 20.4
Year Plan
(1976–80)

Source: Calculated from Table 3.19.



Table 3.21 Breakdown of capital construction investment in industry, 1953–80 (%)

Investment as % of total industry

Total Coal Oil Electricity Thermal Hydro Railways
energy

1953 24.3 12.6 2.5 9.2 5.5 1.3 7.2
1954 25.8 11.9 3.7 10.2 5.8 1.7 9.5
1955 30.4 13.9 4.1 12.5 8.8 2.3 12.2
1956 28.7 11.8 6.2 10.6 7.1 1.9 11.3
1957 30.4 10.4 5.3 14.7 10.2 2.6 9.3
First Five 28.5 11.9 4.8 11.9 7.9 2.1 10.1
Year Plan
(1953–57)

1958 23.5 9.4 2.3 11.8 6.7 2.8 7.5
1959 26.1 10.4 2.5 13.2 8.0 3.6 9.8
1960 27.4 10.7 3.8 12.9 6.8 4.0 9.2
1961 35.5 20.3 5.3 9.9 4.8 2.9 8.4
1962 38.9 22.1 8.0 8.9 3.0 3.0 4.2
Second Five 27.6 11.9 3.4 12.2 6.7 3.4 8.6
Year Plan
(1958–62)

1963 33.4 16.7 8.7 8.0 3.6 3.0 4.5
1964 30.0 12.8 8.2 9.0 4.3 3.1 5.7
1965 28.8 8.7 7.0 13.1 7.1 4.9 11.9
Period of 30.3 12.0 7.8 10.5 5.3 3.8 7.4
Readjustment
(1963–65)

1966
1967
1968
1969
1970
Third Five 28.3 8.6 7.2 12.7 6.0 4.3 9.8
Year Plan
(1966–70)

1971
1972
1973
1974
1975 8.1 9.3 13.3 6.5 4.6 8.0
Fourth Five 31.6 9.3 9.1 13.2 6.2 4.9 9.8
Year Plan
(1971–75)

1976 33.3 7.9 9.1 16.3 9.0 4.8 6.4
1977 35.9 10.4 9.6 16.0 8.1 5.4 5.6
1978 41.7 11.6 11.4 18.6 8.5 7.5 6.7
1979 42.8 12.4 10.5 19.9 8.0 8.4 5.9
1980 41.7 12.1 12.1 17.5 6.9 6.5 5.4
Fifth Five 39.5 11.1 10.7 17.8 8.1 6.7 6.0
Year Plan
(1976–80)

Source: Table 3.19.



during the 1950s and 1960s, though in the mid-1970s, the collectives contributed
about an eighth of the total.

The incremental capital output ratio (ICOR) is a measure of capital productiv-
ity. It compares marginal capital input with marginal output. Table 3.16 gives the
ratios for CMAs, that is, the variation in investment (in constant prices) per unit
increase in output. The many years when there was a negative change in one or
both makes it difficult to draw conclusions. The year 1972 is notable for an
increase in investment of over 23 per cent compared to an increase in CMA pro-
duction of only about one per cent. Without question large investment injections
had lagged effects, however, the unsteadiness of the allocations epitomizes the
absense of long-term planning after the GLF.

Investment in the coal industry was high in 1977 and 1978 because by then it
had been decided that conversion to oil or hydroelectricity was not feasible.
Considerable investment was needed immediately to increase both output and
capacity and this accounts for the very high ICORS in those years.

The investment allocations were greatly influenced by ‘image’ factors. The
government regarded steel production as a measure of the country’s economic
stature and was wont to making frequent national and international proclamations
about next year’s ever higher production. Officials at the various coal bureaux had
to provide the necessary coal for coking as best they could. This situation was
similar to that which Soviet industry experienced during the Stalin years.

In 1957 half of China’s major mines had deficits, and in 1977 the proportion
had reached 73 per cent.65 Table 3.23 shows that far from there being a steady
increase in profits per ton, there were large fluctuations. The volatility in profits
greatly affected production in that there was never enough capital available on 
a sustained basis to re-invest, and to increase the levels of mechanization, pro-
cessing, and storage capacity. The industry never enjoyed a profit of greater than
4.60 yuan per ton, achieved in 1960, prior to the GLF collapse. According to the
available data, there were a few successful years in the early 1970s, but the indus-
try again lost ground in the mid-1970s. In 1974, 1976, and 1977 there was a loss
on each ton produced.

The table suggests that there was no loss per ton in 1978. However, according
to Ye Ruixiang, Deputy Head of the Department of Costing and Pricing of the
Institute of Finance and Trade Economics at the Chinese Academy of Social
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Table 3.22 Sources of investment for capital construction, 1950–79 (%)

1950 1952 1957 1965 1975 1979

State 100.0 100.0 91.1 97.2 87.5 96.0
investment

Collectives’ 8.9 2.8 12.5 4.0
investment

Source: Calculated from MTGYNJ 1982, Table 9, p. 28.



Sciences, the cost of producing a ton in 1978 was 16.7 yuan and the producer
price was 16.15 yuan.66 After taxes there was a loss of 1.84 yuan per ton.

Table 3.24 shows that in 1978 the capital profit level of the industrial sector as
a whole was 15.5 per cent while for the coal industry it was only 0.3 per cent, but
70.2 per cent for the oil industry.67 Between 1952 and 1978 the output value of
the coal industry grew relatively slowly compared to other industries, expanding
from 100 in 1952 (base year index) to only 990.4 in 1978, whereas that of the oil

84 Economic assessment on the eve of reform

Table 3.23 Average coal producer prices, production costs, taxes, and
profits, 1952–78 (yuan per ton)

Producer Producer costs Taxes Profits
prices

(a) (b)

1952 11.46 9.00 9.78 0.86 1.60
1953
1954
1955
1956 9.64
1957 12.05 10.90 10.90 0.90 0.25
1958 9.21
1959 8.76
1960 14.97 9.17 9.17 1.20 4.60
1961 19.11 14.15
1962 21.97 17.28 17.28
1963 16.48
1964 15.77
1965 18.00 15.77 16.56 1.44 0.79
1966 15.60
1967 17.30
1968 16.71
1969 15.61
1970 18.00 13.47 13.47 1.44 3.09
1971 18.00 13.60 13.57 1.44 2.96
1972 18.00 14.08 14.08 1.44 2.43
1973 18.00 14.51 15.41 1.44 2.05
1974 18.00 17.14 17.14 1.44 �0.58
1975 18.00 15.86 15.50 1.44 0.70
1976 18.00 16.70 16.25 1.44 �0.14
1977 18.00 16.61 16.61 1.44 �0.05
1978 18.00 16.12 16.12 1.44 0.44

Sources: The producer prices, taxes, profits, and column (a) of the producer costs
are from Xu Yi, Chen Baosen and Liang Wuxia, Shehui zhuyi jiage wenti (Socialist
Pricing Problems), Beijing: Zhongguo caizheng chubanshe, 1982, Table 9, p. 164,
citing Jingji yanjiu material (Economic Research Material), 2nd quarter, 11, 1981.
The (b) producer cost figures are from Shanxi shehui kexue yuan, meitan jiage
yanjiu keti zu (Shanxi Academy of Social Sciences, Coal Pricing Research Group),
Meitan jiage gaige yu Shanxi meitan jiage (Coal Pricing Reform and Shanxi 
Coal Pricing), unpublished research report prepared by the Academy, Taiyuan,
Aug. 1986, p. 49.



industry rose to 13,892.4, the chemical industry to 7,625.7, the machinery industry
to 4,908.8, and the power industry to 3,493.4.68

The low selling price of distributed coal was a major factor in the poor finan-
cial performance of the industry. Marxist pricing theory is briefly explained in
Chapter 2. Raw materials were not to be sold for profit but at as low a price as
possible. The prices did not fully reflect either the different quality characteristics
of the coals nor the transport charges. During the first fifteen years of the PRC
the average ‘producer’ or ‘supply’ price per ton for coal from state mines was
raised nominally to cover the differential in production costs across the country.
One of the policies during the readjustment years was:

Strict adherence to the original price levels of eighteen categories of daily
necessities accounting for 60 per cent of the spending of industrial and office
workers, including grain, edible oils, cotton cloth, cotton textiles and knitwear,
fuel coal, basic pharmaceuticals, housing, water and electricity. No fluctua-
tion whatsoever was permitted in these categories.69

Early on in the Cultural Revolution, in order to maintain price stability, the
Chinese Communist Party Central Committee and the State Council announced
the Regulations on Further Practising Economy in Making Revolution,
Restricting the Purchasing Power of Collectives and Strengthening Control Over
Funds, Supplies and Prices. As a result of the enforcement of these regulations
there were few changes made to the prices of anything between 1965 and 1977.

From about 1972 the non-state mines were allowed to sell their coal at market
prices. However, the prices of output from the state mines were tightly regulated.
The single largest increase in average state mine producer prices occurred in
1961, 27.7 per cent over the 1960 level. This increase was an attempt to amelio-
rate the financial problems of the industry caused by the GLF. Over the same
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Table 3.24 Industrial capital profit levels, 1962–78 (%)

1962 1974 1975 1976 1977 1978

Average for 8.5 13.4 14.1 11.4 12.9 15.5
total industry

Coal �6.0 �2.0 0.1 �1.9 �1.1 0.3
Oil 22.1 75.6 77.5 70.8 74.4 70.2
Electricity 19.8 19.0 17.1 17.4 17.9 18.8
Smelting 9.0
Machinery 12.0
Textiles 37.1
Light industry 24.0

Sources: Lu Qikang, ‘Guanyu meitan shengchan chengben yu chu chang jiage wenti de
tantao’ (Investigation into Coal Production Costs and Producer Prices), JGLLSJ, no. 1
(1982): 31; Zhai Ligong, ‘Guanyu tiaozheng meitan jiage de tantao’ (Investigation into
Adjusting Coal Prices), SXJDYJ, p. 344.



period average production costs per ton ranged from a low of 8.76 yuan in 1959
to a high of 17.30 yuan in 1967, with an annual average of 13.8 yuan. They rose
in the early 1970s as existing pits were deepened, more rock was encountered,
wages and bonuses were increased, equipment wore out, the prices of other mater-
ials increased, and new mines were opened in the difficult terrain of the central
and southern regions (see Chapter 2).

The low coal prices in the Soviet Union and East Bloc countries had had the
same result as they did in China, that is, the industry’s costs were far greater than
its income and the government had to subsidize it heavily. In 1967 the Soviet
Union’s coal industry was in such poor financial shape that the government was
forced to raise the price by 80 per cent, which was the largest price increase of all
industrial categories, and again in 1982 by another 42 per cent.70

A consequence of the low prices and profits in the coal industry, compared 
to those in the oil and electricity industries, was that the coal industry had less
prestige and ‘bureaucratic clout’.71 Had the coal industry made large profits, per-
haps it would have been given greater and more consistent attention in terms of
planning. Here again is the image problem referred to above.

A major drain on the industry were pensions and other social welfare expenses.
Such were the health hazards of working at the coal faces that the men could work
only for about twelve years. The average retirement age of 45 years was far lower
than for other industries. Also, as most of the mines were situated in remote areas,
hospitals, schools, and even universities had to be built and maintained for the
miners’ families.

It was noted in Chapter 2 that on several occasions the plans were approved and
changed after the beginning of the year in which they were meant to be applied.
Although control figures were always available, there was an uncertainty about
the operations until approved targets were set. Efficiency was affected as a result
of decisions being made on the basis of incomplete information. The political
convulsions were not the only cause of the frequent revision of targets. The com-
bination of projected rapid growth in all sectors, the impossibility of assessing
accurately the requirements of all consumers, and the fact that the planned stock-
piles held by producers were small, made coordination a formidable, if not impos-
sible task. Inevitably a miscalculation was made and some consumers were not
allocated enough, or were completely overlooked. This meant that several itera-
tions of the balances had to be made and coal targets altered. Late completion and
implementation of plans and the continual revision of output targets were also
problems of Soviet industry.

Foreign involvement and trade

The Soviet Union had provided technical training to Chinese mine managers both
in China and in the USSR, and helped to build mines and install equipment in
China. Considerable assistance was also received from Poland, Romania, East
Germany, and Czechoslovakia. In the 1970s delegations from various Western
countries were permitted to tour the best mines in China, and there were isolated
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imports of Western machinery, but no large-scale aid or loan contracts were
signed.

As for trade, exporting coal was not a priority before 1979. The exports that did
occur were mainly part of compensation trade deals with other communist coun-
tries, especially North Korea. Between 1953 and 1978 they never amounted to
more than 4 million tons per annum, or 2 per cent of total production.72 Imports,
mainly from Australia and North Korea, never exceeded 2.6 million tons.

Transport

By 1936 some 20,740 km of track had been laid in China, mostly in the north-
east region, but after the war with Japan and the ongoing civil war from 1945 to
1949, only about 10,000 were serviceable.73 Thus, one of the first tasks of the
Communist government was to repair and consolidate the lines. While some built
before 1911 became major trunk lines, the branch lines presented special prob-
lems. The foreign business interests had tended to work independently, construct-
ing their own lines for their own specific purposes, resulting in fragmented
sub-systems complicated by different gauges. The amount of trackage inherited
by the Communist government in 1949 was comparable to what the US had in
1854, and what Russia had in 1878.74 India and Brazil both had higher railway
densities in the early 1950s in terms of kilometres per thousand population and
per thousand square kilometres.

As part of their loan package, the Soviets provided almost all rolling stock,
which China could not yet produce. After the departure of the Soviet personnel 
in 1960, railway equipment and expertise were obtained on a barter basis from
Poland, Czechoslovakia, and various non-Communist countries. From 1949 to
1979, the main source of capital investment was the central government, and to 
a lesser extent, the provincial governments.

Due to the ‘closed door’ policy, and the government’s failure to appreciate fully
the key economic role of transportation, the total length of the railways in 1978
was relatively small at only 48,618 km (see Table 3.25), and the trackage densi-
ties were still relatively low (see Table 3.26). Notwithstanding, apart from the
Soviet Union, China had the highest railway freight intensity in the world. Traffic
densities of over 25 million ton-miles per route-mile were recorded on the
Beijing-Shenyang (Liaoning) and Beijing-Wuhan (Hubei) lines, while in the US
in 1972 there was an average of slightly over 3 million tons per route-mile.75

Before 1979 China, compared to other countries, invested relatively little in the
transportation sector. State capital construction investment allocations were
highly erratic (see Tables 3.19 and 3.21), constituting on average 15 per cent of
national capital construction investment, which was less than half what it was in
many other developing countries.76

Investment in railways as a proportion of total capital construction investment
averaged 10.8 per cent during the First Five Year Plan (1953–57), 8.8 during the
Second (1958–62), 8.4 during the adjustment years of 1963–65, 12.3 during the
Third (1966–70), 10.3 during the Fourth (1971–75), and only 6.3 during the Fifth
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(1976–80).77 The high investment in new railways in the Third Front region
between 1964 and 1971 came at the expense of maintenance and expansion of 
the existing lines elsewhere. It was during this time that serious transportation
bottlenecks began to hinder the modernization of the country as a whole.78

The technology of the trains was generally several decades behind that in the
West. In 1979, 40 per cent of all the steam locomotives had been running for forty
years or longer. By that time most countries had long abandoned the use of steam
locomotives, which are much less efficient in terms of the amount they can haul
per unit of energy used, their ability to function on steep gradients, and their
manoeuvrability in the yards. In China at this time, 80.6 per cent of the locomo-
tives were powered by steam, 18.6 per cent by diesel, and only 0.8 per cent by
electricity. The first electrification of a line did not occur until 1962, and by 1978
only 1,030 km, or 2.1 per cent of the total trackage was electrified. Only 
15.7 per cent of the total operating railways was double-tracked by 1978, and only
12.3 per cent had automatic blocking.79

The wooden freight cars, which in 1980 were small by international standards,
averaging only 50 tons capacity, were comparable to what had been used in the
US in the 1940s. The average freight train in China hauled 2,500 tons in 48–53
cars loaded at full capacity, while in the US 4,500 tons were hauled in 68 cars
loaded at only 85 per cent capacity.80 India had over twice the number of both
freight and passenger cars, and 8 per cent more locomotives than China in 1980.81

Coal used a large proportion of railway capacity in terms both of weight and 
volume. On average the daily percentage of freight cars devoted to coal was 31.7
in 1952, 46.6 in 1962, and 34.7 in 1978.82 In Shanxi Province coal occupied an
average of 87 per cent of the railway capacity between 1976 and 1981.83

The yearly increases in coal production were no where near being matched
with similar increases in railway capacity. The negative effects for the coal
industry of insufficient investment in the railways were compounded by lack of
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Table 3.26 China’s railway network and density compared, late 1970s

Rail km per 1000 km per 1000
length population square km
’000 km

China (1981) 53.91 0.05 5.62
Brazil (1980) 29.66 0.25 3.48
India (1979) 60.78 0.09 18.50
Japan (1980) 24.00 0.21 63.55
Korea (1980) 3.16 0.08 32.07
USA (1979) 358.90 1.60 38.33
USSR (1979) 141.10 0.53 6.30

Source: World Bank, China: The Transport Sector. Annex 6 to China: Long-
Term Development Issues and Options, Washington, DC: IBRD/WB, 1985,
Table B.29, p. 105. Copyright © 1985 International Bank for Reconstruction
and Development/The World Bank. Reprinted by permission of the
International Bank for Reconstruction and Development/The World Bank.



communication between the Ministries of Coal and Railways. Railway infrastruc-
ture plans were set by the SPC. Even if communications between the two
Ministries had been good, it was not within the power of the Ministry officials to
make substantial, unilateral alterations to the infrastructure allocations and devel-
opment plans. The management of inter-industry linkages and coordination of
infrastructure development were especially poor in central planning. Decision-
makers in Beijing were not fully aware of the extent that transport conditions were
determining production (yi yun ding chan).

Nationally, total coal output increased over nineteen times between 1952 and
1978, but the railway network, in terms of total length of operating rail line,
increased only 1.1 times, the number of locomotive engines only 1.35 times, and
the number of freight cars only three times.84 Compared to the US, the USSR, and
India, growth in freight train capacity in China lagged the production growth rate
of several key commodities, including coal. While China’s coal production index
was 5.6 in 1978, the railway transportation index was only 5.0. The same indices
for the US in 1955 were respectively 0.9 and 1.1; 4.2 and 4.9 for the USSR in
1975; and 1.8 and 2.2 for India in 1978.85

Used far beyond its intended capacity, the equipment was constantly breaking
down. In 1979 it was found that some 29 per cent of the freight cars sent to seventy-
two surveyed mines were defective, having holes and missing doors, panels, and
locks.86 The Ministry had to spend 50 million yuan each year mending them. It was
estimated that the loss rate in railway shipments was 3–5 per cent, meaning that over
40 million tons of coal were lost in the yards or along the tracks in 1979 and 1980.
The loss rate in waterway shipment varied from 3.85 to 12.15 per cent, with the
result that about 4 million tons were lost over the same period. Due to leaking barges
and faulty unloading equipment, well over 10,000 tons of coal each year were
falling into the river at Shanghai alone. There was also a shortage of warehouses and
mechanized loading and unloading equipment both at the railway stations and ports.
In the winter, delays were caused by the coal freezing in and onto the cars.

While the industrial centres in the east and south suffered critical shortages,
each year enormous piles of coal accumulated at the railway stations in the north,
and even at the mine heads, because there was insufficient wagon capacity. In
1980 it was estimated that there were 20 million tons stockpiled throughout the
country, half of which were in Shanxi Province alone. Calorific value was lost due
to weathering – when not properly stored, bituminous coal can lose up to one-fifth
of its heating value and lignite can deteriorate beyond use. Some coal was lost
entirely through spontaneous combustion or was washed away by rain. Shanxi
alone was losing up to 300,000 tons each year due to exposure to spontaneous
combustion and rain.87 Another problem was pilfering of the coal when loaded
wagons sat in station yards. Railway workers and peasants living near the station
would help themselves.88

Although water transport of heavy cargo had been used for centuries, in the late
1970s it accounted for less than 10 per cent of total coal transport. China has over
3,000 miles of coastline, and in 1978 there were some 136,000 km of navigable
inland waterways, but only 42 per cent of these were at least 1 m in depth.89 Most
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of the short hauls made by train would have been handled much more efficiently
by truck had such vehicles been available.90 Not only were there not nearly
enough trucks being manufactured, there was never sufficient supplies of petrol
to operate them. The vehicles were small by international comparison and often
loaded and unloaded manually.

When bottlenecks on the main trunk railways became so severe that it was
decided to try to transport more coal south down the coast in ships, it became
apparent immediately that the loading and unloading capacities of the main har-
bours in the north and south were mismatched. The southern ports were capable
of unloading cargo from much larger ships than the northern ports were capable
of loading.

Planners in Beijing organized the transport for all the coal produced by the
state mines. The number of linkages was so large that inevitably shipments were
frequently late, made via round-about routes, and were often duplicated.91 For
example, at one site all that was needed to transfer the coal from the mine to the
nearby thermal plant was a conveyor belt, but the coal was put on a railway that
first went 16 km to the east before going by the power plant.92 In another case, the
closest washing plant was 1,188 km away, and the locomotives consumed unnec-
essarily several extra tons of coal in hauling heavy waste materials with the coal.
In 1957, Shanghai’s coal requirements were shipped in from thirty-two coal mines,
some of which were over 3,000 km away.93 Inefficient use of railway capacity
seems to have been common in many centrally planned economies. In Poland it
was estimated that one out of every five railway cars travelled unnecessarily, and
in the Soviet Union, misuse of capacity was said to comprise 5–8 per cent of all
transportation.94

The problems in planning the size and timing of deliveries affected not only
coal shipments, but all commodities, as observed by two Chinese economists:

… poor distribution, planning and management means goods are sent one
way along a transport route today, then back along the same route tomorrow,
or by railways in one direction and back by water; sometimes goods which
are available locally are brought from distant areas; some goods are re-shipped
several times; and sometimes goods ideally suited to boat transport are
instead shipped by rail, or goods which ought to be transported by truck are
put onto boats.95

A well-documented consequence of inadequate transportation capacity relative
to production in command economies was widespread hoarding, which became 
a major contributing factor to shortages of all goods, including coal.96 The short-
ages of coal in China were such that it was continually bartered and, indeed, coal
itself became a form of currency. In frustration with the inability to communicate
with each other and the amount of time wasted in making requests through the
proper channels, consuming operations and enterprises habitually requested and
stocked larger amounts of all supplies than they required in order to hedge against
future supply problems, and there was no enforced penalty. Holding large stocks
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of coal created severe and self-perpetuating imbalances in the production–
distribution–consumption cycle. As time went on the planners in Beijing became
less able to ascertain accurately which consumers had legitimate needs for coal
and which were hoarding extra supplies.

While some enterprises had large unreported stockpiles and railway storage yards
were filled to capacity, others continually had urgent need of more.97 This is
exactly the situation Kornai identified in the East European economies: ‘… short-
age and slack are simultaneously present in a resource-constrained economy …
the hoarding tendency and, together with this, the almost insatiable demand for
inputs for current production represent one of the fundamental processes that
‘siphon off’ external slack (in this case the seller’s output stock) from the economy.
In this way they intensively promote permanent reproduction of the shortage in
the economy.’98 Speaking of supply problems in general, one Chinese economist
observed:

Because of the administrative means of managing resources, some depart-
mental comrades are accustomed to devoting their energy towards ‘fighting’
over resources, with the result that the more the ‘fighting’, the worse the
shortages, and the worse the disputes. Over the past thirty years, the man-
agement of materials has been changed several times, but the problems with
the centralized administrative way of managing materials have not been
solved.99

Wan Jing, another economist, noted that the only restriction on hoarding was the
inconvenience of providing storage.100 In China, the fact that not all of the coal
produced came under plan added to the confusion. Coal sold on the black market
frequently occupied space allocated to other consumers.101 Transport problems
were not unique to China. Much of the railway stock in Russia was old and in
poor condition, and the shortage of railway cars was given as one of the official
reasons why production in the USSR fell in 1978.102 Describing the situation in
India in 1975, one writer observed: ‘It is difficult to think of any sector or aspect
of the economy of India in which an improvement in performance is more
urgently needed.’103

Consumption

Consumption and economic growth

In 1978, 30 per cent of the industrial productive capacity could not function due 
to a lack of sufficient energy. This is estimated to have caused a loss of over 
100 billion yuan, or 22 per cent of gross value of industrial and agricultural output
for that year.104 Most urban areas were put on fixed electricity use schedules, and
in order to share the available electricity each sector of the economy was ordered
to work without heat and light for one or two separate days, or for three or four
consecutive days per week.
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In 1979 some 37 per cent of the rural villages still had no electricity at all and
had no option but to continue, as for centuries before, to gather whatever burn-
able material they could find for cooking and heating purposes.105 Most of the
crop residues and dung which ought to have been left on the soil to maintain its
nutrients and prevent erosion were used as fuel.106 The amount of land lost
through erosion increased from 1.16 million square kilometres in the early 1950s
to 1.5 million in the early 1980s.

One standard technique used to measure the relationship between energy con-
sumption and economic growth is to calculate the energy consumption elasticity
coefficient by dividing the energy consumption growth rate for any particular
year by the gross domestic product (GDP) growth rate.107

A high coefficient is typical of developing countries because, as modernization
progresses, the energy consumption rate is usually higher than the growth rate of the
economy as a whole, due to the fact that the construction of new industries, infra-
structure, commercial development, housing, etc., requires considerable amounts 
of energy. Furthermore, developing countries tend to have only small amounts 
of energy-efficient equipment and many fewer management staff trained in the 
efficient use of energy, if any at all.

Conversely, the energy consumption growth rate in developed countries is gen-
erally less than the growth rate of the economy, and hence the coefficient is low.
The industrial infrastructure is largely in place, economic activity is usually more
consumer- and service-oriented, and more energy-efficient equipment is in use.
Per capita energy consumption is high, the annual increases are small, and any
extra consumption is by choice, not necessity.

It is difficult to make meaningful international comparisons of energy elastic-
ity and intensity data. For example, when calculating the elasticity coefficient, the
consumption of non-commercial fuels is generally excluded, and this exclusion
can distort the true energy picture in developing countries where these fuels are
the mainstay in rural areas. There are many factors which affect elasticity coeffic-
ient data, and many of these are difficult to quantify: climate; prices of domestic
and foreign energy; efficiency of energy-consuming equipment; industrial pro-
ductivity levels; culture; planned economic growth rates; relative availability, ease
of distribution, and quality of the various types of energy resources; structure of
income, population, and industry; living standards; etc.

Changes in incomes and energy prices are generally considered to be the 
most significant factors influencing energy consumption. In market economies,
consumers are quickly appraised of changes in energy prices, however small or
infrequent, and respond immediately, but in centrally planned economies prices
and exchange rates were set by state planners and normally altered infrequently.

Between 1971–73 and 1974–77 the energy elasticity coefficients of most coun-
tries decreased. In other words, each one per cent increase in GDP required less
energy in 1974–77 than in 1971–73. There were two factors at play: first, the
decrease in the growth of energy consumption accompanying economic maturity,
and second, the sudden effects of the oil shock in 1973 when cutbacks in oil
production and shipment embargoes were used as an economic weapon in the
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Arab–Israeli conflict. The price of oil more than quadrupled, causing frantic
efforts in every importing country to reduce energy consumption and improve
consumption efficiency. Some countries managed to reduce the amount of energy
consumed per unit of GDP by over half. For others it was impossible to change
the structure of their economies and/or fuel mix, or readily improve the efficiency
of their equipment.

Table 3.27 shows the tremendous range of China’s elasticity coefficients for
each of total energy, electricity, and coal consumption between 1954 and 1978.
These figures reflect the extreme fluctuations over those years in the growth rates
of GDP and energy consumption, which resulted primarily from the political
upheavals. As China had not been importing oil and had virtually no trade with
countries that did, the effects of the oil crisis were not felt. In fact, isolation meant
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Table 3.27 Consumption elasticity coefficients, 1954–78

Growth rates (%) Elasticity coefficients

Energy Electricity Coal GDP Industrial Energy Electricity Coal
consump. consump. consump. sector

1954 15.2 19.6 14.1 4.2 11.8 3.62 4.67 3.36
1955 11.8 11.8 11.2 6.8 2.8 1.74 1.74 1.65
1956 26.3 35.0 26.0 15.0 20.1 1.75 2.33 1.73
1957 9.6 16.3 9.1 5.1 8.0 1.88 3.20 1.78
1958 82.5 42.5 87.1 21.3 53.6 3.87 2.00 4.09
1959 36.0 53.8 36.0 8.8 35.7 4.09 6.11 4.09
1960 26.2 40.4 25.1 �0.3 7.0
1961 �32.5 �19.2 �34.3 �27.3 �44.2 1.19 0.70 1.26
1962 �18.9 �4.6 �20.7 �5.6 �16.5 3.38 0.82 3.70
1963 �5.9 7.0 �6.2 10.2 14.8 0.69
1964 6.9 14.3 5.7 18.3 21.7 0.38 0.78 0.31
1965 13.6 20.7 11.6 17.0 23.8 0.80 1.22 0.68
1966 7.2 22.0 7.0 10.7 16.1 0.67 2.06 0.65
1967 �9.6 �6.2 �11.1 �5.7 �14.2 1.68 1.09 1.95
1968 0.4 �7.5 �0.7 �4.1 �7.1 1.83 0.17
1969 23.5 31.3 20.8 16.9 31.0 1.39 1.85 1.23
1970 28.9 23.3 27.2 19.4 27.5 1.49 1.20 1.40
1971 17.8 19.4 15.3 7.0 14.9 2.54 2.77 2.19
1972 8.1 10.1 5.8 3.8 6.5 2.13 2.66 1.53
1973 4.9 9.5 1.3 7.9 8.3 0.62 1.20 0.16
1974 2.6 1.2 �1.1 2.3 �0.6 1.13 0.52
1975 13.2 16.0 12.7 8.7 14.7 1.52 1.84 1.46
1976 5.3 3.7 2.4 �1.6 1.9
1977 9.5 10.0 10.0 7.6 11.3 1.25 1.32 1.32
1978 9.2 14.9 9.8 11.7 13.0 0.79 1.27 0.84

Sources: GDP data from TJNJ 1999, p. 57; coal consumption data from NYTJNJ 1991, p. 136; 
industry growth data calculated from Beijing Review Press, The Development of China 1949–1989,
China Issues and Ideas, Beijing: 1989, Table 1.9, p. 22 and Table 1.15, p. 27; price index from TJNJ
1981, p. 403.

Note: The GDP data was converted to 1950 constant prices.



that China’s consumption efficiency worsened with time and the authorities were
hardly aware of it. Whereas the average annual energy conservation rate in 
some major developed countries in the years immediately after 1973 was above
1.38 per cent, in China it was �2.85.108

Between 1954 and 1978 the average yearly increase in GDP was 6.32 per cent
and the average yearly increases in energy, electricity, and coal consumption were
11.67, 15.41, and 10.56 per cent, respectively, resulting in overall energy elasticity
coefficients of 1.85, 2.44, and 1.67.109 In other words, each 1 per cent increase in
GDP required a 1.85, 2.44, and 1.67 per cent increase respectively in energy,
electricity, or coal consumption.

The average yearly coal consumption growth rate was very high at the time of
the GLF. In 1958, 1959, and 1960 it grew at 87.1, 36.0, and 25.1 per cent, respec-
tively, but in 1961, 1962, and 1963, the ‘bitter years’ following the GLF, it fell 
to �34.3, �20.7, and �6.2 per cent. GDP growth rate over these six years was
21.3, 8.8, �0.3, �27.3, �5.6, and 10.2 per cent, respectively. The worst elasticity
coefficients were for the year 1959: 4.09 per cent for total energy and coal
consumption, and 6.11 for electricity consumption.

During ‘the adjustment years’, 1963–65, the average annual growth rate of 
coal consumption was only 3.7 per cent, but that of GDP in constant terms, 
15.2 per cent, with a resulting very low elasticity coefficient of 0.24. This reflects
the government’s change from emphasizing heavy industry to light industry and 
agriculture. During the chaotic years of the Cultural Revolution, 1966–76, coal
consumption grew at an annual average rate of 7.2 per cent, while GDP grew at
an average annual rate of 5.9 per cent, with a resulting coefficient of 1.22. There
were two years of negative growth in GDP: 1967 and 1968 during the early years
of the Cultural Revolution, and 1976 at the end. However, in 1970 there was an
extraordinary 19.4 per cent surge in growth, the highest ever recorded in China’s
history after the GLF, reflecting a degree of recovery after the worst years of the
Cultural Revolution.

Generally speaking, industry grew at a higher rate than the economy as a
whole. Looking at the very high figures it is difficult to believe there were energy
shortages. However, this enviable growth took place largely at the expense of
civilian comfort and convenience. The affects of the GLF and Cultural Revolution
on this sector were much greater than economywide growth.

Another method for examining the relationship between coal consumption and
economic growth is to calculate the comprehensive coal consumption ratio,
derived by dividing total coal consumption by total GDP. Table 3.28 shows that
coal consumption per 10,000 yuan of GDP more than doubled over the period.
The effects of the GLF are very evident.

The overall picture from these indicators is that the efficiency of coal con-
sumption worsened sharply in the early years of the GLF, recovered slightly, then
almost steadily deteriorated after the beginning of the Cultural Revolution.

By international standards China’s energy consumption was very inefficient.110

In 1978 China consumed 24.62 million tons of standard fuel per every
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$US10,000 (at 1970 prices) of GNP, while each of the US, the USSR, and UK
consumed just under half that amount, at respectively 11.99, 11.29, and 11.88
million tons. Japan consumed less than one-third at 7.07; France about a quarter
at 6.10; and West Germany less than one quarter at 5.77.111 In 1980 China pro-
duced just over US$470 of industrial output value per ton of energy consumed,
very little relative to the US$1,000 in India; US$1,064 in the USSR; US$1,108 in
the US; US$2,334 in the FRG; and US$2,548 in Japan.112

Compared to the rest of the world the consumption of electricity, which was
generated mostly from coal-fed thermal plants, was also highly inefficient. In
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Table 3.28 Comprehensive coal con-
sumption ratios, 1953–78

tons of coal consumed
per 10,000 yuan of GDP

1953 10.03
1954 11.24
1955 11.91
1956 13.29
1957 14.16
1958 21.70
1959 27.05
1960 34.47
1961 31.43
1962 27.45
1963 22.58
1964 19.50
1965 17.95
1966 17.59
1967 16.34
1968 16.71
1969 17.74
1970 19.37
1971 20.58
1972 20.92
1973 19.74
1974 19.15
1975 20.12
1976 21.05
1977 21.72
1978 21.21

Sources: Coal consumption data from
NYTJNJ 1991, p. 136; price index from
TJNJ 1981, p. 403; GDP data from TJNJ
1999, p. 57.

Note: The GDP data was converted to 1950 
constant prices.



1978 consumption at 1.83 kWh per US$90 was second highest in the world after
Bulgaria’s 1.99 kWh, and four times the world average of 0.45 kWh.113 The next
highest were 1.73 in Zambia and 1.65 in Romania. The average was 0.41 in
Africa, 0.31 in Latin America, and 0.39 in Asia, of which it was 0.50 on Taiwan,
0.28 in Hong Kong, and 0.53 in India. It stood at 1.43 in the USSR, 1.00 in 
non-OECD Europe, and 0.32 in OECD Europe.

According to one estimate, China’s energy efficiency in the late 1970s com-
pared to the average for the developed world was less than half in the industrial
and private sectors, and about 83 per cent in the thermal electricity generation and
transmission sector.114 The general efficiency for the economy as a whole was
about 61 per cent of the average for the developed world.

Breakdown of coal consumption

In 1980 coal accounted for 43 per cent of the energy consumed in the agricultural
sector, 45 per cent in construction, 50 per cent in transportation and communica-
tions, 66 per cent in the commerce and public catering sector, 15 per cent in 
non-productive activities, and 91 per cent in the residential sector.115

Table 3.29 provides a breakdown of coal consumption from 1953 to 1978.
In 1953 the productive: non-productive consumption ratio was 58 : 42. In other
words, 58 per cent of the coal was devoted to industry, coke production, power
generation, railways, and other industries, while 42 per cent was devoted to home
and commercial heating and cooking. By 1978 the ratio had changed drastically
to 82 : 18. The proportion of coal devoted to power generation more than doubled
to 20 per cent, while that devoted to the railways halved. The proportion to other
industries, which includes specific industries such as steel, synthetic ammonia,
cement, and coal mining also rose sharply from 30 to 47 per cent.

Obviously, it was the priority of the government that as much of the country’s
energy resources as possible be allocated to industry. The amount allocated to the
civilian sector was minimal, and did not reflect at all what Chinese citizens would
have liked. Between 1953 and 1965, total household and commercial consump-
tion increased over 150 per cent, but between 1965 and 1978 it increased only 
34 per cent. This shows clearly how the household and commercial sectors were
squeezed.

The household sector in China accounted for only 17.2 per cent of total energy
consumption in 1979, whereas it accounted for 38 per cent in the US, 26 per cent
in England, 36.3 per cent in France, and 20.0 per cent in Japan. Industry
accounted for 69.4 per cent in China, while it accounted for 36 per cent, 37.9 
per cent, 44.5 per cent, and 57.0 per cent in the same four countries respectively,
27.7 per cent in India, and 68.2 per cent in the USSR.116 While China’s total pop-
ulation increased by nearly 70 per cent between 1952 and 1978, per capita energy
consumption increased nearly 650 per cent, but at that to only 805 kg of coal
equivalent in 1978 (and this was relatively inefficient consumption), whereas it
was 11,374 in the US, 7,121 in East Germany, 5,500 in the USSR, 3,825 in Japan,
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and 2,461 in Singapore.117 India’s per capita energy consumption was consider-
ably behind China’s at 176 kg of coal equivalent.

The efficiency of coal consumption in the industrial sector was particularly
poor. Table 3.30, which gives energy consumed in kilograms of coal equivalent
per 1980 US dollar’s worth of GVIO, shows that China consumed over four times
as much as various high-income countries, over twice as much as various middle-
income countries, and about the same as India. In steel production, when com-
paring 1979 statistics for the more efficient Chinese steel mills (Anshan, Wuhan,
and Baoshan) with 1977 data for the Nagoya steel mill in Japan, it was found that
China consumed 17 per cent more energy in iron-smelting, 12 per cent more 
in coking, 40 per cent more in sintering, fourteen times more in steel smelting in
Bessemer converters, 109 per cent more in pre-rolling, and 166 per cent more 
in steel-rolling.118 The efficiency rates at the older, smaller mills were far worse.

Efficiency of consumption in the household sector was, not surprisingly, also
low with China consuming over three times the amount of energy that other low-
income countries did per unit of GDP, and about five times the average for the
high-income countries (see Table 3.31).

Coal in thermal electric power generation

During the First Five Year Plan period about 10 per cent of all the coal output was
devoted to power generation, and thereafter the proportion rose slowly to 20 per
cent in 1978, compared to an average of about 37 per cent of that in the Pacific
countries, 55 in the European, 58 in the OECD, and 63 in the North American in
the same year.119 Over the thirty years from 1949 to 1978 the ratio of thermal
to hydroplant generation varied from about 75 : 25 to 90 : 10. However, installed
thermal electricity generation capacity as a proportion of total electricity genera-
tion capacity decreased from 91.4 per cent in 1949 to 69.7 per cent in 1978
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Table 3.29 Breakdown of coal consumption, 1953–78

Total Productive Power Coke Railways Other Residential
consumption sector generation production productive and 

commercial

1953 mt 71.49 41.51 6.94 6.27 7.21 21.09 29.98
% 100.0 58.0 9.7 8.8 10.1 29.5 42.0

1957 mt 124.69 70.56 12.23 13.73 9.34 35.26 54.13
% 100.0 56.6 9.8 11.0 7.5 28.3 43.4

1962 mt 206.69 133.70 30.47 18.84 15.15 69.24 72.99
% 100.0 64.7 14.7 9.1 7.3 33.5 35.3

1965 mt 228.84 153.84 38.49 20.38 15.65 79.32 75.00
% 100.0 67.2 16.8 8.9 6.8 34.7 32.8

1978 mt 565.64 465.01 113.44 59.30 26.30 265.97 100.63
% 100.0 82.2 20.1 10.5 4.7 47.0 17.8

Source: Based on CIYB 1982, Tables 11 and 12, p. 29.



Table 3.30 Comparative energy consumption per unit of gross
value industrial output, 1980 (kilograms standard
coal equivalent per 1980 $US)

Developing countries
China 1980 1.06
Brazil 1978 0.40
India 1978 1.04
S. Korea 1980 0.48
Philippines 1979 0.66
Turkey 1979 0.44

Developed countries
France 1980 0.30
Germany, Fed. Rep. 1980 0.26
Japan 1980 0.30
UK 1980 0.23
US 1980 0.47

Source: Adapted from World Bank, China: The Energy Sector. Annex
3 to China: Long-Term Development Issues and Options, Washington,
DC: IBRD/WB, 1985, Table 1.8, p. 14. Copyright © 1985 International
Bank for Reconstruction and Development/The World Bank.
Reprinted by permission of the International Bank for Reconstruction
and Development/The World Bank.

Note: Includes biomass consumption.

Table 3.31 Comparative energy consumption in the residential/
commercial sector per unit of GDP, 1980 (kilograms
standard coal equivalent per 1980 $US)

Developing countries
China 1.14
Argentina 0.10
Brazil 0.19
Mexico 0.11
India 0.83
Korea, Rep. 0.48

Developed countries
Canada 0.45
France 0.14
Germany, Fed. Rep. 0.18
Italy 0.16
Japan 0.13
UK 0.22
US 0.35

Source: Adapted from World Bank, China: The Energy Sector. Annex 3,
China: Long-Term Development Issues and Options, Washington, DC:
IBRD/WB, 1985, Table 1.7, p. 12. Copyright © 1985 International Bank
for Reconstruction and Development/The World Bank. Reprinted
by permission of the International Bank for Reconstruction and
Development/The World Bank.

Note: Includes biomass consumption.



(see Table 3.32). The fuel used in the thermal plants in 1978 was 73.3 per cent
coal, 24.7 per cent oil, and 2.0 per cent gas.120

Of the projects with which the Soviets assisted in the First Five Year Plan, 76
were thermal plants. Equipment and technical assistance were also received from
Czechoslovakia, East Germany, Romania, and Hungary. Table 3.32 shows that
installed thermal generating capacity increased from 1.69 million kW in 1949 to
39.84 in 1978, while the amount of electricity generated rose from 3.6 billion
kWh to 212.0. The average growth rates between 1953 and 1978 were 13.3 and
16.2, respectively (see Table 3.33). As with the coal industry, the disruption
caused by Mao’s campaigns in this period was reflected in irregular annual incre-
ments in thermal capacity.

Tables 3.19–3.21 give the amount of investment in thermal and hydro plants in
total, and as proportions of total energy and industrial investment. The figures
reflect the fact that in the late 1950s it was hoped hydroelectric plants could play
a larger role. However, it was found they took too long to build and were too cap-
ital intensive, and then in the 1970s hope was transferred to having more oil-fired
plants. Domestic oil supplies proved too limited and the plants that had been 
converted to oil had to be reconverted to coal.

In 1978 China’s output of total electricity generated ranked sixth in the world
but all of the main cities were forced to ration the available power. Households
used electricity almost exclusively for lighting. Per capita consumption of elec-
tricity increased from 12.8 kWh in 1952 to 268.4 in 1978.121 For comparison, in
1978 the average was 159 kWh in Asia, of which it was 1,946 on Taiwan, 1,981
in Hong Kong, and 138 in India. The average was 335 in Africa, 772 in Latin
America, 4,175 in the USSR, 2,639 in non-OECD Europe, 3,890 in OECD
Europe, and 1,684 in the world.122

On the eve of the reform era about 70 per cent of the thermal power was gen-
erated by several thousand plants of between 30 and 100 MW, most of which were
built in the 1950s, though some were much older – up to sixty years old.123 The
rest was generated by about 1,340 plants with capacities of over 500 MW, and 
56 plants in the 250–500 MW range.124 The first 100 MW unit in the US had been
put into operation before 1930, and in the Soviet Union in 1939. However, China
did not have one even of this limited capacity until 1968.125 The largest thermal
plant, at Qinghe (Liaoning), was only 1,100 MW, whereas many other countries
by this time had 3,000 MW plants and larger.

The thousands of small thermal plants, which were the cheapest and most
quickly built sources of electricity available to the rural areas, were highly ineffic-
ient and a main source of what in the West would have been unacceptably high
pollution levels. Coal consumption in grams of standard coal equivalent per gross
kWh at thermal electric plants of 6 MW or larger decreased from 727 in 1952
to 434 in 1978, but this was much higher than the 360 required in the US and
330 in the USSR.126 The total capacity of the plants was nowhere near enough
to meet the demand, and they were used far in excess of their designed capacity.
The capacity factor was 0.61 in 1978, and they were operated on average for
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Table 3.32 Electricity capacity and generation, 1949–78

Capacity (million kW) Generation (billion kWh)

Total Thermal % Hydro % Total Thermal % Hydro %
Share Share Share Share

1949 1.85 1.69 91.4 0.16 8.6 4.3 3.6 83.7 0.7 16.3
1950 1.87 1.70 90.9 0.17 9.1 4.6 3.8 82.6 0.8 17.4
1951 1.88 1.70 90.4 0.18 9.6 5.7 4.8 84.2 0.9 15.8
1952 1.96 1.77 90.3 0.19 9.7 7.3 6.0 82.2 1.3 17.8
1953 2.35 2.02 86.0 0.33 14.0 9.2 7.7 83.7 1.5 16.3
1954 2.60 2.19 84.2 0.41 15.8 11.0 8.8 80.0 2.2 20.0
1955 3.00 2.50 83.3 0.50 16.7 12.3 9.9 80.5 2.4 19.5
1956 3.83 2.93 76.5 0.90 23.5 16.6 13.1 78.9 3.5 21.1
1957 4.63 3.61 78.0 1.02 22.0 19.3 14.5 75.1 4.8 24.9
1958 6.29 5.07 80.6 1.22 19.4 27.5 23.4 85.1 4.1 14.9
1959 9.54 7.92 83.0 1.62 17.0 42.3 37.9 89.6 4.4 10.4
1960 11.92 9.98 83.7 1.94 16.3 59.4 52.0 87.5 7.4 12.5
1961 12.86 10.53 81.9 2.33 18.1 48.0 40.6 84.6 7.4 15.4
1962 13.04 10.66 81.7 2.38 18.3 45.8 36.8 80.3 9.0 19.7
1963 13.33 10.90 81.8 2.43 18.2 49.0 40.3 82.2 8.7 17.8
1964 14.06 11.38 80.9 2.68 19.1 56.0 45.4 81.1 10.6 18.9
1965 15.08 12.06 80.0 3.02 20.0 67.6 57.2 84.6 10.4 15.4
1966 17.02 13.38 78.6 3.64 21.4 82.5 69.9 84.7 12.6 15.3
1967 17.99 14.15 78.7 3.84 21.3 77.4 64.3 83.1 13.1 16.9
1968 19.16 14.77 77.1 4.39 22.9 71.6 60.1 83.9 11.5 16.1
1969 21.04 15.99 76.0 5.05 24.0 94.0 78.0 83.0 16.0 17.0
1970 23.77 17.54 73.8 6.23 26.2 115.9 95.4 82.3 20.5 17.7
1971 26.28 18.48 70.3 7.80 29.7 138.4 113.3 81.9 25.1 18.1
1972 29.50 20.80 70.5 8.70 29.5 152.4 123.6 81.1 28.8 18.9
1973 33.92 23.62 69.6 10.30 30.4 166.8 127.9 76.7 38.9 23.3
1974 38.11 26.29 69.0 11.82 31.0 168.8 127.4 75.5 41.4 24.5
1975 43.41 29.98 69.1 13.43 30.9 195.8 148.2 75.7 47.6 24.3
1976 47.15 32.50 68.9 14.65 31.1 203.1 157.5 77.5 45.6 22.5
1977 51.45 35.69 69.4 15.76 30.6 223.4 175.8 78.7 47.6 21.3
1978 57.12 39.84 69.7 17.28 30.3 256.6 212.0 82.6 44.6 17.4

Sources: Sinton, Jonathan E. et al. (eds), China Energy Databook, Berkeley, CA: Ernest Orlando
Lawrence Berkeley National Laboratory Report LBL-32822, Rev. 4, Sept. 1996, Tables II.17 and II.19, 
p. II–60, II–61 and II–64, citing ZGNY, various years; TJNJ, various years; China Energy Annual Review,
China Energy Research Society, State Statistical Bureau; and Ministry of Electric Power Industry.
Copyright © 1996 Lawrence Berkeley National Laboratory. Reprinted by permission of the Lawrence
Berkeley National Laboratory, University of California.

6,018 hours per year, up from 3,457 hours in 1952.127 Some in Beijing and
Shanghai were run for more than 7,000 hours.128

The transmission equipment and lines were also of relatively low capacity, and
the main grids were not connected. Before 1979 it was not possible to transmit
electricity from surplus to deficit areas. The load factors were very high and there
were rarely any reserves. In 1949 there were 11,410 km of 110 kV transmission
lines. The first 220 kV line was built in 1954, and the first 330 kV line in 1972.129

By 1979 there were 32 power grids, and 61,000 km of 110 kV lines, 25,000 of
220 kV lines, and 81 of 330 kV lines.130 No 500 kV lines were built before 1980.
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Table 3.33 Electricity capacity and generation growth, 1950–78 (%)

Capacity Generation

Total Thermal Hydro Total Thermal Hydro

1950 1.1 0.6 6.3 7.0 5.6 14.3
1951 0.5 0.0 5.9 23.9 26.3 12.5
1952 4.3 4.1 5.6 28.1 25.0 44.4
1953 19.9 14.1 73.7 26.0 28.3 15.4
1954 10.6 8.4 24.2 19.6 14.3 46.7
1955 15.4 14.2 22.0 11.8 12.5 9.1
1956 27.7 17.2 80.0 35.0 32.3 45.8
1957 20.9 23.2 13.3 16.3 10.7 37.1
1958 35.9 40.4 19.6 42.5 61.4 �14.6
1959 51.7 56.2 32.8 53.8 62.0 7.3
1960 24.9 26.0 19.8 40.4 37.2 68.2
1961 7.9 5.5 20.1 �19.2 �21.9 0.0
1962 1.4 1.2 2.1 �4.6 �9.4 21.6
1963 2.2 2.3 2.1 7.0 9.5 �3.3
1964 5.5 4.4 10.3 14.3 12.7 21.8
1965 7.3 6.0 12.7 20.7 26.0 �1.9
1966 12.9 10.9 20.5 22.0 22.2 21.2
1967 5.7 5.8 5.5 �6.2 �8.0 4.0
1968 6.5 4.4 14.3 �7.5 �6.5 �12.2
1969 9.8 8.3 15.0 31.3 29.8 39.1
1970 13.0 9.7 23.4 23.3 22.3 28.1
1971 10.6 5.4 25.2 19.4 18.8 22.4
1972 12.3 12.6 11.5 10.1 9.1 14.7
1973 15.0 13.6 18.4 9.4 3.5 35.1
1974 12.4 11.3 14.8 1.2 �0.4 6.4
1975 13.9 14.0 13.6 16.0 16.3 15.0
1976 8.6 8.4 9.1 3.7 6.3 �4.2
1977 9.1 9.8 7.6 10.0 11.6 4.4
1978 11.0 11.6 9.6 14.9 20.6 �6.3

Source: See Table 3.32.

Factors contributing to poor consumption efficiency

A major factor in China’s poor energy efficiency was the structure of the economy.
Between 1952 and 1978 GDP structure changed from 50.5 per cent primary activ-
ities, 20.9 secondary of which industry was 17.6, and tertiary activities 28.6, to
28.1 primary, 48.2 secondary of which industry was 44.3, and tertiary 22.3.131

Light industry as a proportion of total agricultural and industrial output value
increased only slightly from 29.4 per cent in 1953 to 32.4 in 1978, while the pro-
portion of heavy industry more than doubled from 17.5 per cent to 42.8.132 Average
coal consumption at 136,212 tons per 100,000 yuan of heavy industrial output
value in 1980 was nearly six times greater than for light industry at 23,458.133

In combination with this weighting towards heavy industry was the dominant
role of coal. Although the proportion of total energy consumed in the form of coal



dropped very significantly between 1952 and 1978, from 94.3 per cent to 70.7,
China’s reliance on this, the least efficient fossil fuel, was far greater than in most
countries (see Table 3.34).134

The large proportion of unwashed coal markedly reduced consumption effic-
iency (see first section of this chapter). Abnormally, large amounts were needed
in the industrial boilers and in thermal energy production. Some 18 per cent of
the coal supplied to the railways was wasted because it had not been treated. In 
a shipment of 300 million tons of coal 15 per cent would be waste rock, causing
the engines to consume an extra 1.7 million tons of coal.135

Possibly up to 65 per cent of the low efficiency of industrial energy consump-
tion was attributable to the mismatch of coal-consuming equipment with available
types of coal. Different kinds of coal have different thermal characteristics, and
ideally the various coal-consuming industries are supplied with the most appro-
priate type and form. For example, boilers, kilns, and power generators operate
best with steam coal.136 However, in some provinces, 70–80 per cent of the fuel
used was coking coal.137

In 1980 some 80 per cent of the coal supplied to the chemical fertilizer indus-
try was of the wrong type. Rather than the preferred medium-sized anthracite,
shipments of small-sized unwashed coal and coal dust were supplied, and as 
a result, 5 million tons of coal were consumed unnecessarily.138 There could have
been energy savings of 15–20 per cent had lump or pellet coal been used by the
railways and chemical industry, and of 3–5 per cent had powdered coal been used
in electricity generation and civilian consumption.

The lack of recyclable scrap metal also greatly reduced China’s energy 
consumption efficiency. In developed countries, large amounts of steel scrap are
available. However, China’s scrap usage, though similar to Japan’s, was 10–20 
per cent lower than in other major steel-producing countries.139
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Table 3.34 Coal consumption in selected countries as a 
percentage of total energy consumption, 1978

Australia 46.9 France 19.8
Algeria 4.2 Germany 31.7
Egypt 3.8 Austria 18.1
Nigeria 6.2 Sweden 4.4
Portugal 5.8 Switzerland 1.3
US 20.8 Netherlands 5.6
Brazil 9.5 New Zealand 14.3
Mexico 8.5 Hungary 36.0
Japan 17.4 Poland 82.6
Malaysia 0.4 Romania 21.7
Bangladesh 10.5 USSR 34.7
Pakistan 6.3 East Germany 72.6
Belgium 23.6 Czechoslovakia 70.8

Source: United Nations, Dept. of International Economic and Social
Affairs, Statistical Office, World Energy Supplies, New York, 1979.

Note: The average for this group of countries is 22.2 per cent.



The technology in China’s industrial sector was generally very basic. Of the
26,000 types of products manufactured by the Ministry of Machine Building in
the late 1970s, 55 per cent were of the 1940–50s generation, 40 per cent of 1960s,
and only 5 per cent of 1970s.140 The persistent use of such old equipment was due
to the planned low rates of depreciation, the lack of capital to buy new equipment,
and the fact that China’s engineers, isolated from the West, were simply unaware
of new energy-saving technologies. Many of the iron and steel plants were of
1950s or earlier vintage and consumed large amounts of coal. About a third of
China’s steel-making capacity still used open hearth furnaces which in the West
had long ago been decommissioned and replaced with the much more efficient
electric arc.

Another factor was the size of the plants. According to one estimate, the much
more numerous medium- and small-sized iron and steel plants consumed 3.23
more tons of standard coal per ton of steel produced than the larger ones.141

During the ‘Backyard Furnace Campaign’ in 1958 there was appalling wastage of
coal in steel-making, and much of the iron and steel produced from the thousands
of small blast furnaces was of such poor quality it could not be used. Up to five
tons of raw coal were required to produce one ton of pig iron in 1958, and con-
sumption in 1960 could have been reduced by about 55 million tons had the 1957
level of thermal efficiency been maintained.142

The technical level of China’s 180,000 industrial boilers was also basic. In
1980 they had only 55 per cent efficiency, some 20–30 per cent less than in the
industrialized world.143 The efficiency rate for industrial ovens was even worse
than for boilers, at 20–30 per cent in China, compared to 50–60 per cent in the
West and in Japan.144

Old technology also affected the efficiency of the chemical industry. For exam-
ple, in the early 1980s the chemical industry in Shanghai accounted for one-sixth
to one-seventh of the nationwide gross value of production in the industry and
generated over one-quarter of the profits. Yet most of the equipment dated to the
1930s and 1940s.145 The same was true for ammonia production. To produce one ton
of ammonia required 1.2 tons of standard coal in Japan, but 2.84 tons in China.146

The Chinese equipment was of small capacity and low technological standard.
It was explained earlier that coal prices were deliberately kept low.

Consequently, consumers of coal in all the socialist countries were quantity tak-
ers and they had no incentive to economize in their use of it. As output targets
rather than profits were the ultimate gauge of success for them as well, they con-
centrated on increasing production, almost entirely ignoring the costs. The pre-
vailing attitude was de bu chang xian – what one gains cannot offset the losses,
or, it is not worth the effort. Industrial consumers had nothing to lose by their
wasteful practices and nothing to gain if they spent time and materials trying to
improve production efficiency.

The system was such that top level planners were fully occupied trying to
ensure that all of the various energy-consuming enterprises reached their output
targets and that the products were delivered to the specified ministries. There were
no energy conservation targets in the pre-reform years.147 At the production level,
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rewards were given to managers for meeting the output targets, but none were
given for building improved or specialized types of boilers, railway locomotives,
thermal plant equipment, etc., or devising more efficient operation plans. There
was no point to doing anything other than to produce more of the same product,
and to continue in established work routines rather than experiment with new
ideas. In other words, no one at any level would risk the time, effort, and resources
to deviate from fulfilling the assigned output targets. This is a recognized problem
of command planning. One Soviet specialist put it this way:

No Soviet producer has to worry about disposing of what he produces, and
the problem of the enterprise director is only to fulfill the plan. So unless 
a pressure for innovation has been built into the plan by people at some
higher level, the manager has no incentive to produce a better product …
Indeed, he has a vested interest in continuing to produce his present kind of
output even if it is technically obsolete.148

Besides, there simply was not enough ‘slack’ in the system for such experimen-
tation. Even if those operating the boilers, thermal plants, etc., had ideas for
improving their operations, they could not test them because they were allocated
only sufficient capital and materials to fulfil the output targets, nothing more.
This tautness is also a characteristic of central planning.

Possibly, 35 per cent of coal wastage was attributable to poor management.149

A low average level of skills and few trained technicians and engineers are gen-
eral problems in any developing country. However, in China the situation had
been exacerbated by the deliberate demotion of skilled people. During the First
Five Year Plan the few fully qualified engineers available were placed in appro-
priate positions, but later the use of professional advice was shunned, first in the
GLF and then more especially during the Cultural Revolution (see Chapter 2).
Party personnel intentionally selected to ‘manage’ the industrial enterprises, and
chosen solely on the basis of political criteria, often had little expertise in man-
agement. They were satisfied merely to see that their output targets were reached
and were either completely unaware that operations could be carried out more
efficiently, or were without the knowledge to improve them. The following
description of the situation in Hungarian steel mills could have been written about
China’s steel mills:

If molten ore poured forth from the furnaces and steel from the Bessemer
furnaces, if the rolling plants worked at all, the problem was considered suc-
cessfully solved; as a matter of fact, nobody paid any attention to the costs.150

Annual allocations of coal were largely based on the previous year’s allocations
and as there was no monitoring of the output value of coal consumption from year
to year, the central planners had less and less accurate knowledge of how much
was actually needed for any given process. One writer summarized the difficul-
ties: (a) the materials consumption quotas were not standard – some enterprises
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did not even have quotas, (b) management was ineffectual – for example, cement
plants of comparable size used vastly different amounts of coal, and (c) enterprise
leadership did not fully understand the importance of consumption quotas.151

Another said:

Recently, after various places promoted an economy movement for the use of
coal, it was discovered that those units where coal waste is serious, are just
those that have excessive coal storage. Because there is plenty of coal, which
can be obtained easily, it is used liberally and managed casually. Some units
even have no statistics, no quota and no operation regulations. They have no
way to find out how much has been wasted.152

The lack of contact with the West due to the government’s closed door policy
compounded all these problems. The Chinese remained oblivious to the progress
being made in reducing materials consumption.

Summary

The First Five Year Plan, drawn up with the help of the Soviets, called for large-
scale development in the established coal mining areas of the north and northeast.
The entire country faced severe coal shortages and, though the Soviet plans for
the industry promised enormous production potential ultimately, the demand for
coal was immediate and countrywide. Major problems with the Soviet strategy
for Mao and his supporters were the lengthy lead-times and the regional concen-
tration. The Soviet-assisted projects generally served only the established urban
industrial areas of the north and northeast, doing little to mitigate the demand for
coal and economic growth in other regions. The GLF was one of Mao’s responses
to these shortcomings, and the policies he put forth in 1958 called for decentral-
ized, small-scale production, exactly the opposite of what had been detailed in the
First Five Year Plan. The results of the GLF were devastating both in human and
economic terms, production fell markedly in the years immediately following,
and planning collapsed. It was this disarray that precipitated the departure of the
Soviet personnel in 1960.

The economy was just beginning to recover from the GLF when Mao launched
the Cultural Revolution, another campaign aimed at reducing the disparities
between the urban and rural regions. Apart from a recurrent halting of production
and disruption of transport due to factional fighting, the worst effects of the
Cultural Revolution on the coal industry, indeed, on the economy as a whole, were
the removal to the countryside of the scientists, technicians, and academics, and
the government’s insistence on pursuing a ‘closed-door’ policy.

The Third Front Development Programme was equally, if not more disastrous
than the Cultural Revolution. The creation of a heavy industry base in a remote
area put an enormous strain on the economy. The government allocated huge
sums of investment capital to the Programme virtually to the total neglect of the
coast. All of the Third Front projects, including the coal mines and railroads, were
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hastily assembled with little or no preparation and were constantly breaking
down. Any spatial rationality that had existed between the good coal production
areas and the existing high consumption centres was gone. Production and con-
sumption relationships throughout the country were seriously skewed and the
resulting costs of mining poor quality coal and transporting it over treacherous
terrain were extremely high.

By the eve of the reform and opening up programme, most of the original lead-
ers of the centralized and decentralized factions had died, and the country faced
crippling coal shortages. In the mid-1970s a compromise solution had been set in
motion. Providing technical support, the government encouraged the develop-
ment of LNS mines throughout the country because they had not only proven
themselves, but the simple fact was that any coal produced by whatever means
was desperately needed. The government decided that the limited investment
funds available could best be used in expanding large-scale production in the
areas where the reserves were easiest to exploit, namely Shanxi, Shaanxi, Inner
Mongolia, and Guizhou, and building the required railway and port infrastructure
to transport it to the main consumption centres in the east and south.

Despite many problems associated with central planning, the recurring politically-
induced upheavals, general economic backwardness and poverty, and the fact that
there was very little opencast mining, China’s total production rose to third place
in the world in 1978 and production growth over the first thirty years of the PRC
had been highest.

Soviet-style command planning, with its paramount emphasis on achieving
quantitative targets, failed in the Chinese coal industry as it had in the fuel indus-
tries of other command economies. In addition to the inherent motivational weak-
nesses, it was impossible for the planners to have full knowledge of production,
financing, transport, and consumption relationships over so large and diverse 
a country, and to orchestrate all of the lateral connections among them.

Inadequate investment and the policy of keeping the prices of producer goods
very low resulted in the coal industry’s having chronic deficits and the recurring
necessity to seek ‘safety-valve’ assistance from the small non-state mines when
output was desperately needed. With scarcely enough capital to maintain opera-
tions, let alone improve and develop them, heavy government subsidization was
required to keep the industry functioning. After the departure of the Soviets no
new technologies had been introduced, and the average levels of worker produc-
tion were very low. Only a small fraction of the coal was washed. Insufficient 
capital investment contributed to the constantly imbalanced output–capacity 
ratio.

The Soviet Union and China had the highest railway freight densities in the
world, but like the coal industry, the railways also received insufficient capital
investment and the price for their services was too low. The two countries proba-
bly had the highest losses of coal shipments due to hoarding and equipment mal-
function resulting from over-use. Water transport played but a small role in China.

As a proportion of total energy consumption, coal accounted for a larger pro-
portion than in any other country, and consumption efficiency was very low. Coal
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consuming equipment was old and badly maintained, creating heavy pollution.
The capacity of the thermal plants and transmission networks was woefully 
inadequate to meet the needs of a country trying to modernize quickly.

Prior to 1979, with the exception of the prematurely abandoned First Five Year
Plan, the government had no consistent, focused strategy. The amounts of fund-
ing given to the industry changed radically from year to year and the directives
concerning coal, railway transport, and thermal power plants were too often ad
hoc and short-term responses to the crisis of the moment. On numerous occasions
the plans were completed late, or were approved and subsequently changed after
the beginning of the year in which they were meant to be applied. The coal indus-
try, reflecting the economy as a whole, was in critical need of a comprehensive
and integrated long-term strategy. The economy had stalled, the cadres lacked
direction, and the masses were cynical. The Chinese leadership realized that they
had not only failed to meet their own industrial and modernization targets, but
that China was falling behind other Asian developing countries. Deng Xiaoping
and his colleagues were keen to address the immediate problems and press on
towards the achievement of the Four Modernizations.
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4 The industry and Deng’s reforms

Introduction

It was at the Third Plenary Session of the Eleventh Central Committee, which
began 18 December 1978, that the reform and opening up (gaige kaifeng) pro-
gramme was formally introduced. Included in the Session’s communique was the
following:

While we have achieved political stability and unity and are restoring and
adhering to the economic policies that proved effective over a long time, we
are now, in the light of the new historical conditions and practical experience,
adopting a number of major new economic measures, conscientiously trans-
forming the system and methods of economic management, actively expand-
ing economic co-operation on terms of quality and mutual benefit with other
countries on the basis of self-reliance, striving to adopt the world’s advanced
technologies and equipment and greatly strengthening scientific and educa-
tional work to meet the needs of modernization.1

Only three days earlier, after long negotiations, Beijing and Washington had
released a joint communiqué calling for the establishment of normal diplomatic
relations on 1 January 1979 and an exchange of ambassadors between Beijing and
Washington was to be implemented on 1 March 1979. The Chinese eagerly antic-
ipated a large inflow of American capital and expertise.

In April 1979 the government launched a three-year period of economic ‘read-
justment, restructuring, consolidating, and improving’. By then Deng Xiaoping
had displaced Hua Guofeng as paramount leader of the country, and the targets
for the Ten Year Plan (1976–85), which had superseded the Fifth Five Year Plan
(1976–80), were dropped because it was all too apparent they were hopelessly
unrealistic. A main cause of the economy’s plateauing was the persistent shortage
of energy, and a major, if not the most critical goal of the economic programme
in the following years was to increase energy supply and reduce consumption.2

The revised 1979 plan stated: ‘stress is placed on speeding up the development of
agriculture and the light and textile industries and on expanding production and
construction in the coal, petroleum, power and building material industries, and
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in transport services. At the same time, arrangements for production in other
industries are to accord with the availability of fuel and power …’3

The Chinese Government was very much aware at this time that international
oil supplies were again in jeopardy. The reforms in China had hardly been
launched when in January 1979 the Shah of Iran was driven into exile and exports
of oil from what had been the world’s second largest exporter ceased. Panic 
buying ensued and prices trebled, again causing serious economic repercussions
in the rest of the world.

The Sixth Five Year Plan (1981–85) listed many goals for the coal industry, and
with the publishing of the first Zhongguo meitan gongye nianjian (China Coal
Industry Yearbook) in 1983, covering up to and including 1981, a plethora of 
government plans for reform were announced. Subsequent Yearbooks would
include dozens of speeches and reports by Ministry and government officials.
Also in these early reform years the academic and professional journals were
filled with debate on the appropriate extent and speed of the proposed changes.4

The speeches and writings of Coal Minister 
Gao Yangwen, 1979–85

Gao Yangwen replaced Xiao Han as Minister of the Coal Industry in December
1979 and remained in office until June 1985, when he was succeeded by former
Vice-Minister Yu Hongen.5 It is clear from reading Gao’s speeches and writings
that he understood the problems in the industry, and that he was candidly critical
of what he called the ‘blindness’ and ‘rigidity’ of the administration and manage-
ment. This boldness may have been a consequence of his having close personal
ties to Communist Party Secretary – General Hu Yaobang.6 He summarized the
industry’s difficulties in the following eight specific points: the planning admin-
istration, production line, labour administration, and product distribution were 
all dead (guo si), finances were governed by the central authorities, wages were
distributed according to egalitarian principles, the pricing system was irrational,
and the management leadership was many-headed and fragmented.7

He believed that the industry needed to break through the ‘multiple mother-
in-law’ problem by reducing the number of regulatory bodies. To him the key 
element of reform was accountability at all levels. He also believed that the 
significant role of the Party had hampered production, and it was now imperative
to remove its manipulative influence on operational decisions. Development of
the industry had to take place ‘at a relatively steady pace (as against precipitous
surges and declines), … the technical and management quality improved, and
intra-industry investment ratios well coordinated …’8

Gao saw the impossibility of ever producing sufficient coal to satisfy demand
fully when the general consumption efficiency was so low. To meet the country’s
present and future energy needs, increased production had to be combined with
reductions in consumption achieved through technical, planning, and organiza-
tional improvements. In one of his key articles he admonished: ‘The practice of
regarding energy conservation as the central point in the technical transformation



and structural reform of the entire national economy is a major and important step
toward materializing social modernization.’9 In a speech in 1982 he noted: ‘The
[central authorities have] already made it clear that the Ministry of Coal Industry
(MCI) should not simply be engaged in coal production, but should also open up
a path for the development of coal utilization …’10 The two means he saw for
doing this were to widen the range of coal products available so that users were
not restricted to using raw coal, and working in close cooperation with the large
consuming industries, for example, thermal plants, chemicals, cement, etc.

Significantly, it was at the Third Plenum of the Chinese Communist Party Central
Committee, held in October 1984, that it was decided mandatory planning should
give way to guidance planning. In his article published in the principal energy
journal in 1985 he raised the following crucial questions:

1. What proportions of the coal should be subject to centralized distribution,
guidance planning and market forces?

2. How can command planning be reduced?
3. What means of ‘economic leverage’ can be used to ensure that plan targets

are met?
4. How can coal pricing be changed to ensure that all production costs are 

covered and a rational profit level is attained but without having a negative
effect on the costs of other goods? Should a series of small measures be taken
or one major change? Should attention be first given to coal sold at negoti-
ated prices or coal ‘under plan’? How can fixed, floating and negotiated
prices be integrated?

5. How can coal mine development be funded? How can construction be
improved in terms of the amount of time and resources required to build
mines and in terms of the quality of construction?

6. How can producers and consumers cooperate?
7. What labour reforms should be carried out to improve safety conditions, sta-

bilize the labour force, raise the quality of the labour force and better link
remuneration with output and skills?

8. How can the whole coal industry hierarchy be reformed?11

Gao knew that solving these problems would require major structural changes to
the economy as a whole.

Production

Overview

The Coal Exploration Corporation was established in March 1982 and a plan for
coal production was devised at a national coal planning conference in November
that year.12 In order to meet the target of quadrupling the gross value of industrial
output by 2000, it was planned that production should double from 600 million
tons in 1980 to 1.2 billion tons (1,200 million tons) in 2000. The planned average
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annual rate of growth for the entire period was to be 3.4 per cent with an average
annual increment of 30 million tons. Growth in the first ten years was to be 
2.6 per cent per year with total output in 1985 surpassing 700 million tons and in
1990 exceeding 800 million tons. Emphasis was to be placed on intensifying and
expanding development at existing mines in the east region. Between 1990 and
2000 the planned average annual increment was 40 million tons and the annual
growth rate was to be 4.1 per cent, with most of the expansion in output taking
place in ‘the three wests’, namely Shanxi, Shaanxi, and Xi Nei Menggu (western
Inner Mongolia), and in Guizhou.13 For comparison, between 1949 and 1978 the
average annual increment had been 20.2 million tons, and the average annual
growth rate 12.8. Coal from the three wests was particularly desirable not only
because it was easier to mine than coal in other areas, but it had much lower 
sulphur levels.

There was a two-pronged strategy to reduce the strain on the railways, of which
one was to build many more mine-mouth power plants. The electric power would
be transmitted along high-tension wires from the remote mining regions to the
cities. In addition to the building of thermal power stations it was necessary to
integrate the existing fragmented railway network and standardize the gauge of
some lines. Shanxi Province was to provide electricity to Jiangsu, Guangdong,
and Shandong; Shaanxi and Gansu to Sichuan; and Guizhou to Guangdong,
Guangxi, and Hunan.

The other prong was to build power plants near sea ports. Northern coal would
be transported by rail from the interior mines to the coast where it would be
loaded into large ships for delivery to central and southern port cities. Thermal power
stations were to be built in or near coastal cities such as Hangzhou (Jiangsu),
Waigaoqiao (Shanghai), Zhenhai (Zhejiang), Fuzhou (Fujian), and Zhuhai and
Shenzhen (Guangdong).

A key element of the plans for the coal industry was the use of foreign tech-
nology and expertise. In April and May 1980, The People’s Republic of China had
replaced The Republic of China at the International Monetary Fund and the World
Bank, respectively. The government envisaged the same forms of cooperation and
assistance in the coal industry as were being considered for other industries: joint
ventures, loans, training programmes, cooperative research, exchanges, compen-
sation trade agreements, etc.

To meet the 1.2 billion-ton-target, output from the existing CMAs was to be
raised from 344 million tons in 1980 to 400 million in 2000, and from LS and
LNS mines from 276 million tons to 500 million, and 400 million tons were to
come from new mines. The combined increases equalled 1.3 billion tons. This
was planned in order that the target of 1.2 billion tons could be guaranteed.

Of the 400 million tons from new capacity, 200 million tons were to come from
opencast mines. The proportion of total output from these mines was to increase
from 2.3 per cent in 1980 to 17 per cent in 2000. Thus, the scale of these mines
was to be far larger than any previous coal development. The other 200 million
tons were to come from medium and small mines. New development was to be
focused on ten energy bases, especially on the Shanxi Energy Base.
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Existing mines

In order to meet the 2000 target of 1.2 billion tons, it was planned that measures
be taken to enable the large mines built before 1980 to maintain high production
rates for as long as possible. As noted above, output from the existing CMAs was
to be raised from 344 million tons in 1980 to 400 in 2000. In 1983 there were
some 554 such mines.14 There were two ways of increasing this output, through
improved mine design and the use of more advanced mining technology. A sur-
vey in 1981 revealed that over 130 mines were operating at less than 65 per cent
capacity because they had been put into production before construction was 
complete, had poor management, or incompatible project phases. Thus, it was
believed that there was considerable potential in developing these mines, many of
which were situated in the east region. The cost per ton of building a new mine
was 40–60 per cent higher than renovating or expanding an existing mine.15 The
Production Department of the MCI estimated that nationwide output from these
large state mines would, however, be reduced after 2000 by 70 million tons, 
40 million due to decommissioning and 30 million due to old age and concomitant
lower production.16

Opencast mines

Output from opencast mines was to play a much larger role in fuelling the econ-
omy. It was well known that production per year at opencast mines was generally
twice as high as from underground mines, construction time was at least 25 per cent
shorter, construction and operating costs were far less, and that working condi-
tions were much safer. The share of production from this type of mine was to
increase from 2.3 per cent of total output in 1980 to 17 per cent in 2000. The use
of foreign technology was repeatedly stressed, for this was a situation where the
Chinese knew it would be more expeditious to use the latest technology available
elsewhere rather than develop their own.17 The five main opencast mines were
Antaibao (Shanxi), and Huolinhe, Jungar, Yiminhe, and Yuanbaoshan (all in Inner
Mongolia), all of which were to be developed with foreign assistance.

In May 1979 Dr Armand Hammer, who had made several contracts with the
Soviet Union since the 1920s, went to China to try to establish a Sino-American
cooperative agreement in either chemicals, oil and gas, or coal.18 After five years
of negotiations and a feasibility study completed in July 1983, the Antaibao
Surface Coal Mine Joint Venture agreement was finally concluded in April
1984.19 The total value of the project was to be about US$649 million.

Initially Hammer’s Occidental Petroleum Company had a 50 per cent interest,
but in November 1984 Peter Kiewat and Sons, Occidental’s 25 per cent equity
partner, withdrew and was replaced by the Bank of China. Thus, Occidental ulti-
mately held a 25 per cent stake, the Bank of China Trust and Consultancy Company
25 per cent, the China National Coal Development Corporation (CNCDC) 
42.5 per cent, and the China International Trust and Investment Corporation and
Shanxi Province together, held 7.5 per cent. Occidental’s operating company was
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Island Creek Coal Company Ltd. (ICCC), while CNCDC’s was the Pingshuo First
Coal Company Ltd. (PSF). A US$475 limited recourse loan was syndicated 
by thirty-nine banks, the main ones being Bank of America, Credit Lyonais,
Industrial Bank of Japan, the Royal Bank of Canada, and the Bank of China.

It was the largest joint venture contract with an American company that the
Communist government had ever signed and was much publicized.20 The Vice
President of Marketing for ICCC effused:

the success of Antaibao is of ‘supreme importance’ to the highest levels of
the Chinese government as well as to the joint venture partners … The gov-
ernment looks to the project ‘as a demonstration to the world of the security
and health of the China investment environment’. Despite problems and
delays, there is a bright future for the mine … As the closest source of reli-
able, consistent quality steam coal to many areas of the Pacific Rim, we are
confident that, with a well coordinated marketing effort, the mine will enjoy
an equally successful and financially rewarding public life.21

Located about 9 km north of Pinglu county’s township and 23 km south of
Shuoxian county’s township, the total area of Antaibao was 18.5 km2 and had
close to 500 million tons of low sulphur steaming coal with heating values of up
to 7,600 kcal per kg, the highest in the country. Construction began in July 1985
and the opening ceremony was held in September 1987. The contracts for coop-
eration were to last thirty years. The expected annual production from the first
phase of the project was 15.33 million tons, of which 12 million would be washed,
and 9 million would be exported, about three times what nationwide exports had
been in 1978. It was anticipated that each of the second and third phases would
also eventually produce 15 million tons per year. Export sales from both ICCC
and PSF over the first twelve years were to be handled exclusively by the China
National Coal Import and Export Corporation (CNCIEC). Second and third
mines to be built in subsequent phases of the project were to produce another 
15 millions tons each.

The foreign side was to contribute about US$200 million worth of foreign
equipment and to hire the project design firm. The Chinese side was to provide
labour and local materials for the mine site, construct a residential village with
housing for 17,000 miners and their families, office buildings, training centres,
nurseries, primary schools, cinemas, etc., and to carry out improvements to the
railways and Qinhuangdao Port.

For the first twelve years of the project the foreign engineers and experts hired
by ICCC were to serve as the managers, while the local PSF men would serve as
deputy managers. Over the following eighteen-year period, the roles of the 
foreign and Chinese would be reversed with the Chinese side in control.

The other four opencast mines, all opened with foreign assistance, are in Inner
Mongolia. The Huolinhe mine, in the east, has brown coal. Annual production
was to reach 30 million tons, most of which was to be used in the Tongliao power
plant and other plants located along the Tonghuo railway line.22 The Jungar coalfield,
150 km south of Hohhot, has long flame coal with low sulphur content. Annual
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production was to reach 30 million tons. Also planned for this site were a coal
preparation plant and a slurry pipeline to Qinhuangdao.23 Yiminhe mine, 85 km
south of Hailar City, has lignite coal. There was to be a total of seven pits with 
a combined capacity of 55 million tons, and a large pithead power plant was to be
built.24 Yuanbaoshan mine, located in Chifeng City, has old aged brown coal.
Annual production was to reach 8 million tons.25

Energy bases

Construction of the Shanxi Energy Base was first proposed in December 1980,
and in 1982 the State Council set up the Shanxi Regional Energy Planning Office.
The ultimate goal was to make it one of the largest coal operations in the world.
It has a total area of about 330,000 km2 and includes the entire Province of
Shanxi, the Jungar region of Inner Mongolia, northern Shaanxi, and western
Henan. Some 60–70 per cent of the nation’s total reserves are located in this area.
The 2000 target set for the entire base was 600 million tons, half of the initial tar-
get set for the country as a whole. Of this a minimum of 400 million tons would
come from Shanxi Province alone where the reserves are the largest and best qual-
ity in China. As of 1983 they amounted to 20.54 billion tons, or one-third of the
national total, and covered 37 per cent of the Province’s total area.26 Relatively
speaking, the coal has low ash, sulphur, and phosphate content. The coal at Datong
is the richest in the country, generating up to 8,000 kcal per kg. The country’s
largest anthracite deposit is at the Province’s Qinshui field. Another advantage 
of these deposits is that they are generally found in relatively simple geological
structures, that is, they are shallow-lying, averaging 200–300 m underground 
(less than half the national average), the incline is low, there are few faults, and
70–80 per cent are classified as medium to thick. As a result, the coal is relatively
easy to extract and the mining costs are far less than the national average.

The base is also rich in other key raw materials such as copper, iron ore, oil, 
natural gas, mirabilite, salt, soda, and gypsum. Many high energy-consuming
industries such as coking, thermal plants, aluminium oxide, electrolytic aluminium,
synthetic ammonia, nitrophosphate, synthetic fibres, plastics, rubber, dye, medicine,
and explosive plants were planned for the area.

Between 1982 and 2000 ten coal bases were to be established in Hebei, Central
Shanxi, Southeast Shanxi, Liaoning, Heilongjiang, Anhui, Shandong, Henan,
Shaanxi, and Guizhou.27 The Shenhua Coal Project was started in 1985 and com-
prised several sub-projects the main ones of which were: mining of the Shenfu-
Dongsheng coal deposit which is on the border of Shaanxi and the Inner
Mongolia Autonomous Region and has some 33 per cent of China’s verified coal
resources; the construction of a second west-east trunk railway line from Shenmu
in northern Shaanxi through Baotou to Huanghua Harbour in Hebei Province;
expansion of the Huanghua Harbour to an annual handling capacity of 35 million
tons; and a large power plant at Fugu, also in northern Shaanxi.28 It was expected
that eventually 100 million tons would be mined each year and shipped to other
parts of China, and to world markets.
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Local mine development

Output from LS and LNS mines was planned to increase from 276 million tons
in 1980 to 500 million tons in 2000. By the late 1970s it had been recognized that
the fastest output growth was being achieved by these mines and that their con-
tinued and expanded contribution was vital to the economy. Furthermore, as most
of the capital was raised locally, basic wages were much lower than those at the
large state mines, and as grain rations, housing, sick leave, and medical and retire-
ment benefits were rarely given, the central government was relieved of a major
financial burden. The cost of opening or expanding an LS or LNS mine was much
less capital intensive than for larger projects. Whereas it cost about 108 yuan per
ton to open a large new state mine in Shanxi, it cost only about 40 yuan per ton
to build an LS mine and about 16 for an LNS mine.29 Construction time was gen-
erally only two to three years versus six to ten for large mines, and operation costs
were some 50 to 80 per cent less. Most importantly, it was thought that locally
produced coal could help solve the critical energy shortages problem if it could
be made more readily available to consumers, that is, out of plan. In addition, the
central and provincial governments hoped the development of local mines would
add to the wealth of peasants, reduce rural unemployment, stem rural–urban
immigration flows, stimulate the development of rural industry, and halt the eco-
logical damage being caused by the scavenging for firewood and plant stalks.

Between 1980 and 2000 output from local mines was to increase over 80 
per cent, whereas output from CMAs was to increase by only 16 per cent. Thus,
the local mine sector was immediately given a number of incentives to increase
production. For example, the Shanxi provincial government endorsed the estab-
lishment of a Local Mine Bureau in 1979 to oversee production from LS, handi-
craft, and army-run mines, and steps were taken to improve their organization.30

In December 1981 the State Council approved four financial incentives for 
local mines: (1) granting of subsidies for mines with deficits, (2) reduction of or
exemption from industrial and commercial taxes, (3) increasing investment for
capital construction and technical transformation, and (4) increasing the retention
of depreciation funds.31

There were no restrictions on who could operate local mines. At a discussion
on reform in the coal industry, Minister Gao Yangwen stated: ‘… small mines can
be run by communes, brigades and masses … or run by professional personnel …
cadres, technical personnel and workers can also run small mines individually or
through raising funds. In a word, welcome all walks of life to run small mines.’32

At a conference on industry and communications held in March 1983 it was
resolved that:

Relevant departments should take measures to organize people in localities
with better transport facilities to produce as much coal as possible. Localities
should be vigorously guided and encouraged to raise funds to build small
hydropower stations and small coal mines. Where conditions permit, people
may build small thermal power stations.33
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In April 1983 the State Council approved the Report on Eight Measures for
Accelerating the Development of Small-Scale Coalmines and ordered all 
jurisdictions to implement it. In abridged form, the eight measures were as 
follows:

1. Operation of Mines: Communes, brigades, all trades and industry are
encouraged to operate mines, and the masses are encouraged to pool funds to
do so. Areas which are short of coal may operate mines in partnership with
places having coal.

2. Role of Market: (a) Coal which is to be put under unified distribution and is
produced either by communes, brigades or special contracts is to be priced
on the basis of quality and should be such as to assure a fair profit. Coal
which is not to come under unified distribution may be sold at negotiated
prices. (b) The operators of locally produced coal can haul and sell their coal
anywhere, but if rail transport is required, the coal will be put under unified
distribution. (c) The taxes that small mines pay will be determined on the
basis of profits. Mines situated in coal-short areas or where conditions 
are difficult may apply for discretionary reduction or exemption from taxes.
(d) After guaranteeing sufficient funds to continue and expand production,
small mines can divide the remainder of their funds for wages and welfare
benefits as they choose.

3. Rational Use of Resources: All provincial (or autonomous region) coal
bureaus, coal companies and geological departments are to plan the alloca-
tions of resources given to operators of small mines to exploit. Small mines
can extract resources belonging to state mines that cannot be mined by large
mines and within limits, resources that large mines cannot use in the near
future.34 The operators of small mines must abide by the State Council’s
‘Decisions on Maintaining Regular Production in State-Owned Mining
Enterprises’. Reckless or indiscriminatory mining is prohibited and small
mines cannot be operated under railroads, highways, reservoirs, dikes, pro-
tected places of cultural interest or major structures. Also, in the interests of
environmental protection, mining should be done in conjunction with city
and rural planning.

4. Multiple Use of Coal Partnership Operations: Processing should be 
encouraged to produce coal suitable for multiple uses. Small-scale power
plants, coal gas plants, construction materials and chemical industries should
be encouraged especially in areas lacking convenient communications and
transport.

5. Maintain Safety Standards: Small mines should abide by the ‘Mine Safety
Regulations’ and ‘Mine Safety Control Regulations’ issued by the State
Council and the ‘Small Safety Rules’ issued by the MCI.

6. Assistance: (a) Financial – The operators themselves should provide most of
the funds, though where genuine difficulties exist, especially in coal-short
areas, the Agricultural Bank of China may issue loans as conditions require.
(b) Materials – All materials are to be guaranteed by local bureaus for small
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mines whose output is to be put under unified distribution. Explosives are
distributed by central materials supply departments. Materials departments
and coal management departments are also to assist local mines whose out-
put is not put under unified distribution to procure materials and equipment.
(c) Technical advice – Provincial coal bureaus and state mines should organ-
ize technical service personnel to help the operators of small mines with
development plans, restructuring, safety measures, technical and economic
efficiency.

7. Permits: Mining permits are to be issued only to small mines which have
been approved by provincial/autonomous region governments or coal depart-
ments. Those holding mining permits are also to be issued with business per-
mits by industrial and commercial administration departments. Holders of both
permits are protected by national laws. Mines currently in operation must all
be checked and under supplemental approval procedures.

8. Local Mine Joint Service Companies: Such companies should be established
to assist provinces/autonomous regions share experiences in handling the
problems of small mines, to formulate policies, manage funds, and to better
coordinate relations.35

A ten-year plan for the development of locally-run mines was devised at the
National Working Conference of Locally-Run Coal Mines held in August–
September 1982.36 In October 1983 the Local Coal Mine Combined Service
Corporation was established to make plans for all local mines in the country –
output targets; technical renovation; mechanization of production, road drivage
and haulage; safety guidelines; wages; transport; marketing; allocation of
reserves and materials – and to liaise between the state mines and all the various
types of local mines, to enforce MCI instructions for local mines, and to advise
the operators.37

Various licensing arrangements were instituted in an attempt to deter haphazard
development; to reduce damage to coal seams, and prevent caving in of surface
structures such as buildings and railways; and to reduce the large number of acci-
dents caused by indiscriminate digging. In order to improve the productivity of
the mines, some of which had a recovery rate of only 10–20 per cent, the 
government began to levy a tax based on the extent of the resources held and 
utilized.38

Expansion of treatment capacity

By the year 2000, 50 per cent of the total output was to be washed, compared to
the 17 per cent washed in 1978.39 In Shanxi Province the proportion of washed
coal was to increase from 5 per cent in 1980 to 45 per cent in 2000.40 It is appar-
ent that the MCI was now fully aware of how wasteful the consumption of raw
coal and the use of the wrong types of coal had been. Specialists wrote numerous
articles on the energy savings that could be achieved through increased coal 
treatment.41 In November 1980 the MCI held the first ever conference on coal
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quality inspection and laboratory testing.42 At the National Working Conference
on Coal Preparation held in November 1981, a major agenda item was the need
to expand preparation beyond serving just the steel industry.43 In February 1982
at the National Conference on Comprehensive Utilization of Coal, Minister Gao
Yangwen proposed that each mine make a three- or five-year plan for process-
ing.44 In November of that year the State Council issued a set of very specific
instructions entitled Development of Coal Preparation and Processing and
Rational Utilization of Energy.45 For example, an outline was given of how vari-
ous types of coal were best used and specific quality norms, for example, per-
missible sulphur and ash content levels for defined purposes. Processing facilities
were to be built simultaneously with new mines, with priority being given to coal
export bases, areas where operations were highly mechanized, where the coal was
to be shipped long distances, or where the coal was of inferior quality. Funds for
new, expanded, or reconstructed coal washeries and sizing plants, and plants for
washing coking coal were to be included in budgets for capital construction,
while funds for steam coal washeries and screening plants, and technical trans-
formation of existing coal preparation and screening plants were to be listed as
state energy conservation and technical transformation funds.

The State Council further ordered that as of 1983 the big consumers – large
iron and steel, fertilizer, power and cement plants; railway locomotives; and large
cities with concentrated industries – be supplied with homogeneous shipments of
the right sort of coal from designated mines and mining areas, as opposed to
diverse sources. A new set of prices according to quality specifications was to be
established by the end of 1983, approved by the State Council, and enforced
immediately thereafter. As of 1984, cleaned and screened coal were each to be
weighed separately, and by the end of 1984 all indigenous coke production was to
cease.

The government placed particular emphasis on the need to experiment with the
production of briquettes, especially from low-grade coals and/or by-products,
with coal gasification and liquefaction, and with the use of slurries for commer-
cial and domestic use.46 Arrangements for several new foreign-funded coal treatment
projects were initiated in the early 1980s.

Mechanization, use of materials, and mine preparation work

In 1978, 32.52 per cent of the state mines were partially mechanized, that is, only
extraction and tunnelling were mechanized. In 1984 it was announced that by
1985, 1990, and 2000 the levels were to reach 46, 70, and 85 per cent, respec-
tively, though at an earlier conference on mining machinery held in February
1982, it had been announced that the level of mechanization in state mines would
be 50 per cent by 1985 and 95 per cent by 2000. Half of the LS mines were to
have 50 per cent mechanization by 2000.47

Several measures were taken to raise the quantity and technical sophistication
of the machinery used in the mines. The Comprehensive Mining Equipment Service
Team, the first national organization to service Chinese-made comprehensive
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mining equipment, was established in April 1980, and in December of that year
the China National Coalmine Equipment Service Corporation was established.48

The latter was to develop, manufacture and sell new equipment, repair equipment,
and maintain service stations in all main coal areas for technical services, pur-
chasing, and marketing.49 At the National Working Conference on Coal Mining
Mechanization held in January 1982, it was advocated that the responsibility sys-
tem be used in the allocation of equipment, that is, that the chief engineers and
team leaders have responsibility for the use and care of it, and that a system of
leasing be tried. It was resolved that the supply of spare parts would be improved
and that the machinery repair plants of the administration or the manufacturers of
the equipment would be responsible for overhauling the fully mechanized face
equipment, while routine maintenance would be handled by the repair shops of
the mines.50

Ten months later the China National Coal Mining Machinery Manufacturing
Corporation was established to oversee the manufacturing, supply, and sale of the
products made by the MCI’s machinery plants, and to cooperate with local coal
mine machinery plants and others belonging to ministries which were producing
similar sorts of products. In December 1986 this corporation was disbanded and
authority was transferred to lower level machinery manufacturing enterprises.51

At a conference held the following year, in 1983, it was estimated that the
country’s major mines would attain a technical level comparable to what advanced
countries had in the late 1970s or early 1980s.52 Ye Qing, one of the coal indus-
try vice-ministers, made several significant statements about the relationship of
mechanization and output at a national meeting in April 1984. He noted that the
output from fully mechanized faces was many times higher than from partially
mechanized faces, and among the serious problems was the machinery industry’s
production of incompatible and inadequate spare parts.53

In its pursuit of accountability the government instituted the contract responsi-
bility system economywide. Materials for production and capital construction
under the plan were negotiated in the contracts on the basis of planned output. The
bureaux in turn gave quotas to all the mines under their jurisdictions. There were
different procedures for goods under the plan and goods not under the plan. Under
the terms of the contract, the MCI would guarantee to provide the agreed amount
of the materials under the plan. If an enterprise managed to meet the output 
target without using all of these materials, a cash reward worth 10 to 20 per cent
of the value saved would be given. If, on the other hand, the enterprise had to
request further supplies, a penalty of 10 to 20 per cent of the value of the extra
materials would be levied.54

As for materials not under the plan, the enterprises were free to purchase them
from the Materials Supply Company of the MCI or from the open market. This
Company functioned as a separate economic accounting unit responsible for its
own profits and losses. They could also run businesses either independently or
jointly with other enterprises that would produce the required materials.55

At a National Coal Mine Capital Construction Conference in the spring of 1979,
four working groups were established to investigate the relationship between 

The industry and Deng’s reforms 121



mining and development in state mines. It was discovered that overmining had
taken place in ninety-six mines, and in June 1979 at a national mine development
conference delegates hoped that the output–capacity ratio problem would be
solved within three years.56

Experiments in the contracting of capital construction work began in thirteen
mines in 1981 and soon after another thirty-five were added to the programme.57

Contracts were settled on the basis of ‘Three Guarantees, Three Assurances’, 
that is, the engineering units would guarantee the engineering, design budget, and
lead time, while the MCI would assure the funding, materials and equipment, and
labour. The design documents had to be approved by the SPC for projects with 
a capacity of over 5 million tons. Unlike in the past when the MCI assigned con-
struction crews for all the projects, the enterprises would now be able to call ten-
ders for the work and arrange the sequence of geological and engineering tasks.
They would also determine the number of workers and their wages and benefits,
as well as set productivity standards. Payment to the chosen crews would be made
using investment funds from the state, but the enterprise could retain any remain-
ing funds and could also use funds left over from the previous year. Heretofore all
enterprises had to use any funds given them by the state in exactly the way it was
planned for them to be used, and any remaining funds had to be returned. Now, if
cost-overruns occurred, the state would not make up the difference. These would
be first steps in the decentralization of control and hardening of the budget 
constraint.

Another change was aimed at assuring accountability. The project manager and
the contracted workers would now be subject to evaluation, and to dismissal if
they did not meet the standards specified in the contract. In the past their work
had not been monitored, with the consequence that it was often poorly done and
extended over a far too long time. Included in the 1983 plan for the coal industry
was the statement: ‘It is required that the average lead time of a new mine be no
longer than six years.’58 Wang Senhao, the former chief engineer of the MCI,
writing in an article in 1983, suggested that the lead time be brought down from
as many as ten years to five in 1990.59 In September 1983 at the Conference on
Coal Industry Capital Construction Work it was resolved that the coal authorities
in each province and autonomous region and all mining bureaux should devise 
a seven-year capital construction projection.

Labour

Well before 1979 it had been recognized that worker productivity in the coal
industry was very poor relative to international standards. The main reasons were
low pay, no relationship between output and remuneration, and severe overman-
ning. Soon after the reform programme was launched a series of measures was
introduced to increase productivity in terms of OMS. The goal was set in the
Sixth Five Year Plan to raise it significantly from 0.912 tons in 1980 to 0.965 in
1985, and to over two tons per day in 2000. In 1979 two conferences were held
on reforming wages and bonuses, and experimentation with the conference 
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proposals began at Jinggezhang Mine of the Kailuan Bureau (Hebei) and Xiaonan
Mine at the Tiefa Mining Administration in Liaoning.60 The results of the exper-
iments so pleased the MCI that in 1984 it directed all of the state mines to adopt
the changes. Contracts were set with the mining and driving teams and auxiliary
groups. A basic wage per ton was to be offered, on top of which was to be added
extra wages for above-quota production. According to Shanxi Coal Bureau man-
agement representatives, wages for extra output were twice the base wage.61 For
jobs in which the piece-rate system could not be applied, remuneration was to be
paid on the basis of responsibility and work points. Bonuses for these workers
were to be calculated on the basis of the income generated by the mine from
above-quota production or driving footage. Cadres would continue to receive 
a position allowance.62 In order to maintain a stable work force, there were 
several industry-wide increases in average wages, making for a total increase of
54.4 per cent in 1984 over the 1978 level. For comparison, average industrial
wages increased by 56.8 per cent over the same period. Wages in the forest indus-
try increased by 39.6 per cent, in the textiles industry by 44.6 per cent, in the
paper industry by 49.8 per cent, in the smelting industry by 64.7, and in the electric
power industry by 72.1.63

Due to the pre-1979 practice of awarding equal wages based on the total wage
bill, there had been no incentive for workers to increase their output, and there
had been little if any difference in the wages offered to workers with different
skills. Minister Gao Yangwen was aware of both these problems. In an article in
Nengyuan (Energy) he wrote:

… we must investigate how to make payment better correspond to the work
done in order to stabilize the workforce and raise its quality. We must also
widen the gap between the pay grades for surface workers and underground
workers and for mental and physical work … the wages should be such that
everyone will be highly envious of skilled workers’ wages.64

Gao called emphatically for increasing the role of trained scientists and 
providing them with improved working conditions, and he gave a great deal of
attention to increasing the level of education of the miners.65 In the late 1970s and
early 1980s the China Coal Industry Yearbooks, Nengyuan (Energy), Meitan
kexue jishu (Coal Science and Technology), and the Shanxi ribao (Shanxi Daily)
were filled with articles on this subject. One of the twelve development policies
of the 1982 comprehensive coal plan was ‘to improve technical competency of
workers and staff’. Specific targets were: district team leaders or equivalent were
to have attended secondary technical school; heads, deputy heads, and depart-
ment directors were to have college education; and all workers and staff were to
have junior middle school by 2000.66

Overmanning was a recognized problem and steps were taken to reduce the
number of employees at all levels. Between February and June 1982 the industry
underwent a major restructuring and many offices were either dropped or merged
with others.67 The number of bureaux went from 16 to 14, departments were
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reduced from 90 to 63, and the number of posts from 1,043 to 843.68 Total
employment in the industry was reduced by 28.3 per cent. Worker quotas and duty
descriptions were defined for each task.69 Between 1983 and 1985 the work force
was further reduced by about half a million.

Financing

Towards accountability

In the pre-reform era the coal industry, as did almost all the state owned indus-
tries, operated under soft, if indeed any budget constraint. Financial losses were
experienced routinely, and just as routinely the central government was forced 
to give the industry grants and subsidies to keep it functioning. Inadequate invest-
ment allocations, low fixed prices which often did not cover current, far less 
keep up with rising production costs, and poor management – no accountability
at any level, no profit motive, no market dynamic of any kind – kept the industry
in a state of financial inertia. Workers of all ranks knew the government would
keep the industry going no matter how wasteful and irrational the day-to-day
operations.

With the beginning of the reforms, the MCI officials sought to reverse the
entrenched and languishing attitudes of its workers by introducing incentives
which would not only make each and every worker aware of the costs incurred
and the profits/losses made by his unit, but, more importantly, make his earnings
directly affected by his unit’s financial performance. A contract system came into
effect after trials had been carried out in twenty-two mining administrations in the
eastern region. Beginning in 1984 the Ministry of Finance made six-year pro-
duction contracts with the MCI, which in turn made contracts with the provinces,
prefectures, departments, and bureaux. These jurisdictions in turn made contracts
with the mining administrations, which made contracts with individual mines.
Although the contract was set for six years, that is, up to 1990, the administra-
tions and bureaux themselves were to plan the yearly, monthly, and quarterly 
targets. Each coal producing unit was given an output quota to fulfil by a set date
and was to sell the coal to the state at a fixed price for unified distribution.

The two-track pricing system was expanded as an incentive to increased pro-
duction. Non-state mines had been permitted since about 1972 to sell their coal
at market prices. Now, above-quota output that the state mines produced would be
sold to the state at 50 per cent (later changed to 70 per cent) above the basic price,
or on the open market at a floating price, that is, what the market would bear.70

Of the profits generated from the coal sales, it was suggested that the enterprises
use 50 per cent for maintaining production, 20 per cent for welfare facilities for
the staff and workers, 20 per cent for rewards, and 10 per cent for reserve funds.71

Those units which did not meet the production targets agreed upon in the contract
were to make up the difference by buying coal from the markets at the going rate.
Besides specifying how much coal would be sold to the state, the contract also set
production standards, for example, recovery rates, OMS, and safety requirements.
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For its part, the state guaranteed a specified amount of investment funds, mate-
rials under unified distribution, and sufficient transportation capacity. If the funds
agreed upon in the contract proved inadequate, the enterprises could apply to the
MCI for loans at 0.6 per cent. Conversely, if the enterprises did not use all of 
their allocations, they could lend money to the Ministry at 0.6 per cent.72 In May
1985, the MCI established its own audit bureau to monitor annually the income
and expenditures of all enterprises and institutions under the jurisdiction of the
Ministry, and to exert financial discipline on those not under direct MCI control.73

The contracts included clauses on losses. In order to make up for the difference
between production costs and selling prices, the Ministry of Finance was to 
subsidize the industry by 300 million yuan per year between 1985 and 1990. If
the enterprises incurred losses beyond those expected, they were to make up for
these themselves. If, on the other hand, the losses were less than anticipated, the
subsidy was to be shared, with 60 per cent going to the enterprises and 40 per cent
to the state.74

The reforms brought significant changes to the tax system, some of them
intended to provide the SOEs with greater incentives and others to regulate the
new forms of ownership which were emerging. In 1984–85 profit remittances
were changed to taxes and depreciation funds were placed under enterprise 
control. The relevant Coal Industry Yearbooks indicate that the coal industry
received some preferential treatment, for example, the tax rate on coal products
was lowered from 8 to 3 per cent,75 and individual plants within the mining
administrations were no longer required to turn over 30 per cent of the basic
depreciation funds to the central authorities.76 What used to be known as the
‘industry’ and ‘commerce’ taxes were changed to one ‘product’ tax, which was 
to be levied at the rate of 3 per cent. Enterprises making a profit rate of over 
12 per cent were to pay a ‘resource tax’ to reduce the financial discrepancy among
enterprises.77

The funding allocated to the LNS mine sector was now minimized. It was
decided that the limited financial resources available should be spent on a few 
key large mines and infrastructure projects, that is, undertakings of a magnitude
which the peasants could not handle themselves. Operators of local mines were
encouraged to open new mines using whatever resources they themselves could
collect and, beginning in 1981, the state annually provided loans of 200 million
yuan to assist with the opening of new pits or the expansion of old ones. In 1983
this was increased to 470 million. Considerable time at the National Working
Conference of Locally-Run Coal Mines held in August–September 1982 was
devoted to discussing funding arrangements for local mines.78 It was decided that
sources available to them, apart from the central government were: provincial,
prefecture, and county governments; revenue from selling coal directly to other
provinces or districts; government subsidies given for transferring coal under the
plan; and funds from intra- and inter-provincial joint ventures, bank loans, and
foreign funds. It was also decided at the Conference that the coal bureaux at the
provincial, prefectural, and county levels must establish their own transport and
marketing organizations.
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In June 1985 Premier Zhao Ziyang proposed that ‘people power’ be relied upon
for cutting coal in Shanxi Province and that the state concentrate its investment
funds on increasing and upgrading transport and communications, aspects which
peasants were not technically or financially capable of doing. In rationalizing this
plan he said there were three possible strategies for Shanxi:

a. to rely on state investment to build large mines which would increase pro-
duction capacity by twenty million tons. The total estimated cost would be
forty billion yuan.

b. to build large, medium, and small mines simultaneously but put most empha-
sis on the construction of large mines. This would cost about thirty billion
yuan.

c. to build large, medium, and small mines simultaneously but concentrate on
the development of township-run mines. The total estimated cost would be
twenty billion yuan including nine billion yuan in state loans.79

Favouring option (c), he noted that township mines required the least amount
of investment, yielded capacity and production increases rapidly, helped econo-
mize on the use of state-controlled materials and mining facilities, and helped
accelerate the development of the rural economy. The output target for 2000 for
Shanxi Province was set at 400 million tons, with 105 million (26.25 per cent)
coming from CMAs, 95 million (23.75 per cent) from LS mines, and 200 million
(50 per cent) from township mines. He advocated that during the Seventh Five
Year Plan no new large state mines be built and that all investment should be 
put towards the transport and communication sectors. Thus, the resources for the
development of the township mines would have to be locally derived. Further-
more, he believed that with the state bearing the entire cost of the construction of
the large trunk lines and roads, the masses would be stimulated to build the feeder
lines and manage local shipping.

Pricing

The need for a major economywide reform of prices, including a large increase
in coal prices, was generally recognized and reflected in the hundreds of articles
written in the early 1980s.80 Prices were regarded as the crucial lever both to raise
coal production and reduce consumption. A fundamental issue was the correct
timing and rate of change. Since consumers could not immediately improve their
consumption performance by acquiring more efficient equipment, the impact of
a price increase in the long run would be quite different from what it would be in
the short. One viewpoint held that the first step would be to eliminate losses (by
making prices more on par with production costs). The second step would be to
increase gradually the capital profit level of the industry by raising the average
price three or four times so that the average profit level corresponded to that of
the heavy industrial sector as a whole.81

Most Chinese economists, however, seemed to agree that it would be preferable
to make a sizeable increase in the basic price (zou da bu, yi ci jiejue, which 
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translated literally means ‘take one big step, one decision’) rather than to carry
out a series of small adjustments (xiao bu, kuai pao, meaning ‘small steps, quickly
run’). Based on the effects of the general price increases made since 1979, they
believed that continual change and constant uncertainty of market conditions
were leading to economic and political instability.82 Yet making one sudden, large
increase was also seen as potentially harmful. One suggested solution was to raise
the average enterprise capital profit level to 5.6 per cent through improving
the general efficiency level of the industry and increasing the average state mine
price to 48.94 yuan per ton.83 (In 1978 the average retail price had been 30 yuan
per ton.)

It was hoped that China’s coal prices would eventually become more commen-
surate with international coal prices. Between 1949 and 1985 the international price
rose 400–600 per cent, while in China the average price rose only 239 per cent. 
If the domestic price were suddenly increased to the international level, the effect
on the economy would be catastrophic. Some economists recommended that the
price structure should not be altered at all in the near future but rather that the gov-
ernment should opt for a profit redistribution system. They pointed out that while
the coal industry had had deficits for some time, the industrial sector as a whole
had been making profits. Thus, through taxation or direct subsidization the profits
could be redistributed. Most, however, agreed that this would be too controversial,
both economically and politically.

A proposal to change the method of calculating profits was also put forward. 
If profits were calculated on the basis of capital instead of average costs, the 
older, large raw materials industries such as the coal industry would attain higher 
output-capital ratios, while those of the smaller, more modern processing industries
would be lower. The central government would be able to allocate scarce invest-
ment funds better among the various industrial sectors. However, this is contrary
to socialist economic theory in that varying production costs within any given
industry means that each unit of capital does not yield uniform amounts of profit.
As demand and supply fluctuated, so would profit rates, and as these would be
constantly changing, investment rates would also have frequently to be adjusted.

In May 1979 pithead prices were raised 22.8 per cent from 18 yuan per ton to
22.10 yuan, but by an average of only 2.15 per cent between 1981 and 1984.
Another big increase, 17.5 per cent, was effected in 1985 (see Chapter 6).

The purpose of the three-tiered pricing system – a ‘national unified price’
determined by the state for all coal produced and sold under the plan, a higher
price for above-quota production by the state mines, and market determined
prices for non-contracted coal produced by local mines – was to maintain the
state’s ability to allocate directly about half the coal produced to the key sectors
and prevent inflation, but at the same time, via the profit motive, stimulate the
enterprises and mines at all levels to produce as much as possible using the least
amount of materials. Local mine operators were not restricted to selling locally.
They were permitted to sell coal to other provinces and regions, and for export.
Soon the prices at which local coal was being sold were far higher, up to ten times
the fixed price. Legislation was later adopted to prevent this.
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Apart from the changes associated with the contract system – selling contract
coal at a fixed price and excess production at higher prices – the government
widened the price differentials of coal coming from different regions in the 
country. There were at first two differentials of 5 per cent and 10 per cent for 
the provinces of Henan, Anhui, Hunan, and Jiangxi. Later the differentials were
changed to 10, 15, and 20 per cent and also included Hebei, Shandong, Jiangsu,
Beijing, Heilongjiang, Jilin, Liaoning, Sichuan, Guizhou, and three eastern 
prefectures of Inner Mongolia.84 Price differentials of 5–10 per cent were also
established for the different types of coal and for coals of different quality. Large-
consuming industries were encouraged to work out directly with their provincial
governments their quality specifications and to negotiate the price.

Trade

Total exports in 1990 were to be 30 million tons, up from 3.1 million in 1978. In
July 1982 a new corporation, the CNCIEC was set up under the MCI to manage
China’s exports and imports of coal, coordinate economic and technical coopera-
tion with other countries, and arrange for the export of coal produced by local
mines.85 In addition, it was to handle compensation trade; the establishment of joint
ventures and cooperative coal development initiatives; import foreign technology;
and accept investment and loans for development of coal resources from economic
organizations or individuals in Hong Kong, Macao, and Taiwan. Branches of
CNCIEC were to be established in various locations in China and abroad.

Funding and technical assistance from Japan

A key element of the reforms for the coal industry was the use of foreign 
technology and expertise. There were several possible arrangements with foreign
participants: joint ventures, compensation trade agreements, loans, training pro-
grammes, cooperative research, etc. In the late 1970s and early 1980s hundreds
of trade protocols, letters of intent, and contracts were signed. As mentioned
above, five opencast mines, all of which were to be developed with foreign assis-
tance, were to be a pivotal component of the industry’s development plans. In
January 1983 the Coal Development Corporation, later renamed the China
National Coal Development Corporation, was established to serve as the point of
interface with prospective foreign partners.

The Japanese had signed large energy contracts even before China’s reform
programme had been officially launched. After the 1973 oil crisis the Japanese
were desperate to reduce their reliance on Middle East oil. China had vast
resources of coal and some oil, but at that time lacked the required infrastructure
for exporting large quantities of either. Other motivations were a desire on the
part of the Japanese government to encourge and support the reform efforts in
China, and also to create job opportunities for domestic manufacturers of plant,
equipment, and industrial materials who were hit hard by the two oil crises. In
accord with the first Long-Term Trade Agreement (LTTA), signed in February
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1978, China was to export crude oil, coking coal, and steam coal to Japan in
return for export technology, plants, construction materials, machinery, and parts,
in total worth US$10 billion each year.86 This exchange agreement was initially
set for the 1978–85 period, but in March 1979 was extended to 1990 and the
yearly value of trade raised to US$20–30 billion. An annual Sino-Japanese Coal
Congress was inaugurated in 1981.

The first Resource Bank loans, signed between the Export–Import Bank of
Japan and the Bank of China in May 1979, for the establishment of joint oil and
coal development ventures, amounted to US$2 billion over 1980–84, repayable at
6.25 per cent over fifteen years. A second group was provided in October 1984,
worth US$2.4 billion, repayable at 7.125 per cent over fifteen years. These were
devoted mostly to oil projects as Japan was shifting its emphasis away from coal.
However, nine coal mining projects were chosen: Baodian and Jiangzhuang (both
in Shandong); Xiqu, Malan, Zhenchengdi, Sitaigou, and Dongqu (all in Shanxi);
Qianjiaying (Hebei), and Jungar (Inner Mongolia).

Simultaneously, with the Resource Bank Loans, the Japanese provided Official
Development Assistance loans for railway and port construction and loading
facilities. The Japanese Overseas Economic Cooperation Fund (OECF) adminis-
tered these loan packages, the first of which was signed in December 1979 
for US$1.5 billion, to be given in yearly instalments between 1979 and 1983. 
The interest rate was a low 3 per cent per annum and the principal was repayable
over thirty years following a ten-year grace period. The first four construction
projects were: a deep-water wharf extension (phase two) to the Shijiusuo coal port
(Shandong); a 300-km railway line connecting the Yanzhou mining area (Shandong)
and the Gujiao mining area (Shanxi) to the Shijiusuo port; the 300-km double-
tracked, electrified railway section between Beijing and Qinhuangdao (Hebei) of
the Datong (Shanxi)-Qinhuangdao railway, which would also take coal to the
coast from Kailuan (Hebei); and expansion (phase two) of the Qinhuangdao port.
Tenders were placed internationally.

These projects not only facilitated coal exports to Japan, but also provided
work for Japanese companies. It was Japanese firms which won the bids for con-
struction of facilities at the Shijiusuo and Qinhuangdao ports, and at many of the
sites Japanese industrial materials were used. A second loan was offered in March
1984, for the 1984–90 period, but was devoted entirely to oil projects.

In February 1982 the Japanese New Energy Comprehensive Development
Institute signed an agreement for cooperative exploration of Liuzhuang Mining
Area in Huainan Coal Field, and in October 1985 construction began on Dongqu
Mine in Gujiao Mine Area with a loan of US$200 million equivalent from the
Japanese Export and Import Bank.87

The Japanese also offered research assistance to the Chinese in improving coal
consumption efficiency. In May 1982 China National Coal Development Coal
Company and the Briquette Industry Company of Japan carried out a series of
experiments on locomotive briquettes, and the Japanese New Energy
Comprehensive Development Institute agreed to fund a coal liquefaction pilot
plant at the Coal Chemical Research Institute.88
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Funding and technical assistance from the World Bank

China resumed its seat in the World Bank in 1980. The number of Bank staff
assigned to China was third largest after India and Brazil. Over the Sixth Five
Year Plan period China received a total of US$2,969.93 million, of which
US$74.93 million was specifically designated for the coal industry.89 The petro-
leum industry received US$347.98 million, the hydropower (and transmission)
industry received US$252.20 million, the gas industry US$24.99 million, the rail-
ways US$438.92 million, port development US$67.97 million, and energy saving
initiatives US$96.32 million. In all, energy projects amounted to about 27 per cent
of the total, and transport, 17 per cent.

The World Bank originally agreed to provide loans for the development of 
a meagre coal mine at Changcun in Luan Mining Area, and an anthracite mine at
Chengzhuang in Jincheng Mining Area, both in Shanxi Province and each with
an annual capacity of 4 million tons.90 Approval was given for the Changcun mine
in November 1983.

The United Nations Development Programme commissioned the Montan
Consulting Group of West Germany and the Morrison-Knudson International
Company of the US to provide technical consulting and management services.
Due to a boundary disagreement with a local mine, approval for the Chengzhuang
mine was not granted until May 1984. In May 1985 the World Bank signed a loan
of US$120.5 million for the project. Two years later, however, this project was
dropped in favour of expanding the Kailuan mine and building new mines at
Yanzhou in Shandong Province. Development of the Changcun mine went ahead.

In 1985 the World Bank published its seminal China: Long-Term Development
Issues and Options.91 Energy and transport were the foci of two of six annexes.92

The analyses of the difficulties faced in these sectors laid the groundwork for 
several subsequent specialized coal and railway projects and publications.

Transport

Expansion of transport capacity

The Sixth Five Year Plan gave a very detailed description of the improvements
that would be made to railway infrastructure for coal transport between 1981 
and 1985 and beyond. Expansion plans were to make it possible for the amount
of coal shipped from Shanxi, Western Inner Mongolia, and Ningxia, to increase
from 72 to 120 million tons, and of this total increase, shipment capacity to the
northeast would increase from 14 to 29 million tons.

In the north, the Datong-Puzhou line from Taiyuan (Shanxi) to Shouxian
(Anhui) (210 km) and the Datong-Fengtai (near Beijing) line via Shacheng
(Hebei) (377 km) were to be electrified; the Shuoxian-Datong line (122 km) was
to be double-tracked; the Datong-Baotou (Inner Mongolia) line was to be par-
tially double-tracked; and a new double-tracked electrified line equipped with
special coal cars was to be built from Datong to Qinhuangdao port (Hebei) via
Beijing. This heavy-load electrified 653-km line was to be financed by the
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Japanese Overseas Economic Cooperation Fund and completed in 1991, and the
first phase was begun in 1985. The coal capacity of the Qinhuangdao port was to
be expanded from 99.25 million tons to 140 in 2000, Mitsubishi winning the bid
to supply most of the equipment. A total of four railways would come from the
coal areas to Qinhuangdao. As mentioned earlier, a second west-east trunk rail-
way line from Shenmu (Shaanxi) to Huanghua Harbour (Hebei) was to be built
as part of the Shenhua Coal Project.

In the central and northeast regions the plan called for the electrification of the
Taiyuan (Shanxi)-Shijiazhuang (Hebei) line (235 km); double-tracking of the
Shijiazhuang-Dezhou (Shandong) line (170 km), the Jinan-Lancun (both in
Shandong) section of the Jiaoji line (263 km), and part of the Lancun-Qingdao
(both in Shandong) line; the construction of a new line from Yangzhou to
Shikousuo (both in Shandong) (310 km); and the expediting of a new line from
Xinxiang (Henan) to Heze (Shandong).

In the southern region the Changye-Yueshan section (153 km) of the Taiyuan
(Shanxi)-Jiazuo (Henan) line was to be electrified. The Taiyuan-Jiazuo and
Jiaozuo-Xinxiang lines (90 km), the Zhengzhou (Henan)-Xuzhou (Jiangsu) section
(319 km) of the Longhai line, and the Xiuwen-Linfen section (233 km) of the
southern Datong-Puzhou (both in Shanxi) line were to be double-tracked.

As for water transport, the plan called for the construction of six coal-loading
berths at Qinhuangdao (Hebei), Shijiusuo (Shandong), and Lianyungang (Jiangsu),
also funded by the Japanese Overseas Economic Cooperation Fund, enlargement
of the coal transfer harbours along the Beijing-Hangzhou (Zhejiang) Canal (the
Grand Canal), and the expansion of the Xuzhou (Jiangsu)-Yanzhou (Shandong)
section of the Canal.

After the Sixth Five Year Plan was issued, several other rail projects were
announced, including technical improvements to the Yangquan-Shijiazhuang
(Hebei) line, double-tracking and partial electrification of the Changzhi (Shanxi)-
Jiaozuo (Henan) line, and electrification of the Chengzhi-Jincheng (Shanxi) line.
The proposals for harbour development were also expanded. For example, the
Qingdao (Shandong) and Lianyungang (Jiangsu) ports were to be enlarged, and
in order to increase coal handling capacity in southern China, eleven coal termi-
nals were planned for the coastline between Jiangsu and Guangdong Provinces. 
A completion date of 1990 was set. The terminal at the Ningbo Beilun Power
Plant (Zhejiang), capable of handling twelve million tons, was to be the country’s
largest.93

In 1983 the Tongyuan Shipping Company was established for shipping coal by
rail from mines in western Henan, southern Shanxi, Shaanxi, and other western
provinces to Zhicheng harbour and Wuhan (Hubei), and then via the Huang River
to the east coast. Deep water berths were constructed at Nantong (Jiangsu) and piers
built at Guixian (Guangxi) to handle coal from Guizhou, bound for Guangdong
and Hong Kong via the Xi River.

Transportation capacity in Shanxi Province was to expand severalfold. The rail
freight volume in 1983 was 137 million tons, while by 1990 it was to increase 
97 per cent to 270 million tons, and between 1990 and 2000, another 48 per cent
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to 400 million tons. Highway freight volume was to increase 329 per cent from
70 million tons in 1980 to 300 million tons in 2000.94 Over 75 per cent of the total
provincial production was to be shipped out of the Province. Studies were carried
out on the feasibility of building slurry lines, but no projects were started at 
this time.95

Unfortunately, the mega plans for expanding the coal transportation infrastruc-
ture in Shanxi were begun too late relative to the accelerated pace of mine con-
struction. By late 1983 production growth from the local mines, especially in
Shanxi Province, had been so high that it was severely exacerbating the already
inadequate transport situation.96 It frequently happened that those mines which
had made out-of-plan contracts, that is, were in a position to make good profits,
actually lost money because they had to pay penalties for late deliveries. Thus
measures were taken to recentralize authority and reduce production in Shanxi,
but to encourage it in other areas. In his speech at the preparatory meeting of the
Board of Directors of Local Coal Mine Service Corporation in November 1983,
Minister Gao Yangwen stated: ‘The subsidies of the State should be mainly used
in the provinces (or autonomous regions) where coal is not self sufficient. In the
past, Shanxi Province was a focal point. But now, it is already in the saturated
condition and its coal cannot be transported out. This is not the area for the 
energetic development … It is the coal-short provinces where the energetic devel-
opment is really needed …’97 Indeed Shanxi was still saturated in 1985. Of the
214 million tons mined there, 43.3 million tons or 20.2 per cent could not be
shipped out.98

Coal transport planning

Insufficient capacity and poor planning had created serious bottlenecks through-
out the 1970s. While consumers suffered shortages, coal accumulated at pitheads
and railway stations. In December 1980 the MCI held a Symposium on the Work
of Reforming the Coal Transport System, at which the groundwork for various
reforms was layed.99 In the past the State Bureau of Supplies had coordinated the
sales, allocation, and transport of all coal under plan, but as of October 1981 the
MCI was made responsible for these duties.100 At a National Working Conference
on Coal Transport and Sales held the following year, it was announced that 
a General Transport and Sales Corporation which would function as a separate
business entity responsible for its own profits and losses was to be established,
and that a task force would be formed to update the storage, loading, and trans-
port facilities available for local mines.101 Then Li Peng, at a National Conference
on Coal Ordering held in the spring of 1984, put forth the idea of ‘package’ plan-
ning of production and delivery for major large consumers such as power plants,
railways, and key industries. Producers would arrange with the large consumers
five-year contracts in which they would guarantee to meet type, quantity, quality,
and delivery schedule specifications. Production and transport were to be put
onto one account (yunding chan, yunding xiao shi xing meitan fenpai, yunshu,
jihua), meaning that coal under plan, no matter what type of mine it came from,
would have guaranteed shipment.102
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The hypergrowth of output from local mines continued to intensify the trans-
port problem. Coal was being brought to the stations far faster than the transport
could take it away, forcing the government to curtail output from some of the local
mines, especially in Shanxi Province, and to set regional production targets
according to available transport.

Consumption

Beginning in 1979, energy saved through conservation measures was referred to
as the ‘fifth energy resource’ and was given prominent attention in the economic
‘readjustments’.103 Indeed, the government was so confident of the gains to be
made by reducing energy wastage that the goal was set to quadruple the economy
between 1980 and 2000, while coal production was only to double. In June 1980
the Central Committee and State Council announced that the national energy pol-
icy should give equal emphasis to production and conservation, but the immedi-
ate priority would be energy conservation.104 In the following years the central
government, as well as the governments of most of the provinces and major cities,
enacted a series of general energy conservation laws and regulations. At the same
time the key industry ministries, such as those for steel, chemicals, smelting, thermal
power, etc., published handbooks and innumerable lists of instructions containing
highly technical, industry-specific energy consumption efficiency standards for
the various stages of production. Together, these comprised a national strategy for
mitigating energy shortages through conservation.

Academics and journalists, who before the reform climate took hold were
reluctant to write anything critical about the government for fear of losing their
standing in the Party, or even their jobs, began commenting openly on the many
problems facing the economy, and conspicuous among these was the very poor
energy consumption efficiency. The editors of the energy journals, Nengyuan
(Energy), Meitan kexue jishu (Coal Science and Technology), Shuili fadian
(Water Power Generation), Tianranqi (Natural Gas Industry), and Shiyou kexue
yanjiu (Oil Science Research) began to devote often up to half of the articles in
each issue to energy-saving technology and energy management.105 The general
economics journals such as Jingji yanjiu (Economic Research), Jingji guanli
(Economic Management), and Gongye jingji (Industrial Economics), as well as
engineering and other industry-oriented journals also took up the subject and the
daily papers constantly emphasized the need for reducing consumption and mak-
ing more efficient use of energy, congratulating those enterprises which managed
to do so.

A typical article argued that much of the blame for poor consumption efficiency
in the steel industry and in the industrial sector as a whole should not be put on
old equipment, but rather on poor management procedures.106 The author contended
that tremendous energy savings could be achieved through rationalizing operation
procedures. He advocated that equipment be operated steadily in an optimal ther-
mal band, that there be a consistent load factor, little idling, and neither under- nor
over-loading. Unnecessary turning on and off were to be prevented, and there
should be complete and coordinated equipment systems rather than a collection
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of components procured from a variety of sources, as found frequently in small
and medium enterprises.

The Sixth Five Year Plan called for energy savings of 70–90 million tons stan-
dard coal equivalent over the five years.107 Through energy conservation, the gross
social product was to grow at 4 per cent per annum and industrial production also
at 4 per cent, while energy production was to increase by only 1.4 per cent. (For
comparison, between 1953 and 1978, gross social product grew at an average
annual rate of 7.9 per cent, GVIO at 11.4 per cent, and energy production at 
12.3 per cent.) Energy consumption per unit of industrial output value was to
decrease at an average annual rate of 2.6–3.5 per cent. Detailed measures for
accomplishing these conservation targets were given.

There was to be a standardization of energy use measurement; a quota 
system of energy consumption per unit; monitoring and a system of rewards and
punishments; investment of several million yuan in the technical adjustment or
expansion of consuming equipment; ongoing substitution of coal for oil; and
readjustment of the industrial structure, enterprise structure, and product mix to
improve overall industrial consumption. Consumption for steel, electricity, and
seventeen other major industrial products would be reduced by 3–12 per cent over
the five years. Some specific targets for reductions were: 9.8 per cent in energy
consumed per ton of steel, 5.1 per cent in electricity generation, 12.3 per cent per
ton of ammonia produced by small fertilizer plants, 12.3 per cent per standard
case of plate glass, and 11.5 per cent per ton of processed oil. Urban stoves were
to be improved and the proportion of ‘formed’ coal (as opposed to raw coal) used
in the cities was to increase from 18 per cent in 1980 to 46 per cent in 1985. The
proportion of gas used by urban residents was to increase from 17 per cent to 
26 per cent.

Throughout the period, numerous energy-saving initiatives were launched. In
November 1979 Vice Premier Kang Shien announced the start of an annual
‘energy conservation month’ programme.108 For one month every year energy
conservation would be publicized to make the population aware of the importance
of rational energy use and to demonstrate how energy consumption could be
reduced. Among the measures he proposed were the formulation and enforcement
of consumption quotas for all energy users; the use of coupons or certificates 
similar to those for the rationing of grain; metered rather than flat rate billing 
for electricity, gas, and water consumption; technical and organizational energy-
awareness training for all workers involved in energy production and consump-
tion; and a system of cash rewards for employees who made a contribution to
energy conservation in their enterprises.

A State Energy Commission, established in August 1980, was to allocate
energy and monitor its use. However, it ran into organizational difficulties and was
absorbed by the State Economic Commission in May 1982. In November 1981 the
State Council issued a document entitled Measures for the Implementation of
Price Increases for Fuel Consumption Above the Quota.109 As of January 1982 
all enterprises that annually consumed 300–600 tons of raw coal, 150–300 tons of
fuel oil, or 200,000–350,000 m3 of gas were to set their own fuel consumption
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quotas and have these approved by the State Economic Commission. The quotas
were to be re-assessed annually by the enterprises themselves in conjunction with
the authorities. From then on the charge for all above-quota fuel consumption was
to be 50 per cent higher than the regular rate. The extra income earned from the
above-quota charges was to go solely towards energy conservation projects.

In July 1982 the State Council issued detailed instructions on the consumption
of coal in the country’s 280,000 industrial boilers, which were known to be noto-
riously inefficient.110 In January 1983 a system of coal rationing for industrial
boilers (excluding power station, locomotive, and ship boilers) was instituted
whereby coal suppliers would endeavour to provide the quota of the appropriate
coal to consumers. Consumers not using all of the quota were entitled to keep the
excess, while consumers requiring more were either not given more or were
charged a higher rate for extra. Various technical standard specifications and min-
imum efficiency levels were set for all operating boilers. By 1984 steam heating
systems were to be converted to hot water systems; failure to comply would 
mean reduction of the amount of fuel supplied. By 1990 all old boilers were to be
modified to attain a set efficiency level or replaced.

All plans to modify or replace boilers were to be approved by the State
Materials Bureau and to be integrated into urban construction plans for central
heating and the conversion of oil and gas burners to coal burners. If users did not
observe the relevant regulations, fuel supplies would be suspended. New boilers
could be manufactured only by certified producers and were to be built strictly
according to user requirements and coal type availability. All were to be fitted
with standard performance measuring instruments and all boiler operators were
to pass examinations on their use. Provisions were included for financial assis-
tance to boiler operators who did not have sufficient funds for bringing their
equipment to the new national standards.
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5 Central planning in the industry
giving way to marketization

Introduction

To understand fully the economics of coal production and distribution in China it
is imperative to review the industry’s changes in organization and policy within
the context of the economywide environment of accelerating but cautious pro-
gression towards market socialism. The Chinese government was not following
any single development strategy, be it theoretical or tested by other countries. It
was very much a process, as Deng Xiaoping expressed it, of ‘mokan shitou guo
he’ – groping for the stones when crossing the river.1

By the late 1980s the consumer and non-grain agricultural sectors had been
successfully marketized. However, the state owned industries (SOEs) had changed
little, and most were contributing less to the economy with each passing year.
Indeed, for the majority, the amount of government support required to keep them
operating was increasing at an exponential rate. Introducing market forces in this
sector would require fundamental changes in organization, administration, and
operations. Managers and workers alike would have to accept a new work ethos
which would demand accountability at all levels, even liability.

While the leaders were clear on the desired end results of transforming the
SOEs, they were uncertain as to how to achieve these, and to what extent, if any,
political reform should accompany economic reform. They watched with great
interest and some anxiety the unrest and uprisings in other communist countries:
the strike at the Lenin Shipyard in Poland, the rise of Solidarity in the late 1970s
and early 1980s, the overthrow of governments in several Eastern European coun-
tries in the late 1980s, the fall of the Berlin Wall in October 1989, the collapse of
the Soviet Union in the autumn of 1991, and the establishment of the
Commonwealth of Independent States in January 1992. They were studying, too,
the significant economic progress of state-directed capitalism in Korea,
Singapore, Thailand, and Malaysia, as well as the unfolding of the economic
reforms in India and Vietnam.

GDP measured in constant prices grew at a remarkable average annual rate of
9.63 per cent in China over the 1979–99 period despite the Asian financial crisis,
though it was far from steady growth.2 In the early years of the reforms the gov-
ernment struggled to prevent the economy from overheating. After 7.6 per cent
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GDP growth in 1979 and 7.8 in 1980, it fell to 5.2 per cent in 1981. However, in
the years immediately following there was extremely high growth, peaking at
15.2 per cent in 1984. The combination of high industrial production, consumer
and investment demand, and wage and bonus hikes, with the decontrolling of
prices and increased imports caused soaring inflation.

In 1988 an austerity drive, launched to rectify the overheating, had the effect of
slowing growth excessively. By 1990 the economy was in need of stimulus.
Furthermore, the demoralizing and adverse economic effects of the June 4th
Incident needed to be counteracted.

A great boost came with Deng Xiaoping’s highly publicized ‘southern tour’ to
Guangdong in January 1992, when he saw for himself how remarkably success-
ful the open-door policy had been in the Province closest to Hong Kong, and par-
ticularly in the Shenzhen Special Economic Zone. In June that year twenty-eight
inland cities were given preferential treatment comparable to that initially granted
the fourteen open coastal cities in 1984. A set of codes and regulations for joint
stock companies was also promulgated that month, and in September, price 
controls on 570 types of production materials were lifted.

These were turning points in the country’s economic history, leading up to the
momentous announcement in October 1992 at the Third Plenum of the Fourteenth
Central Committee of the Chinese Communist Party, that China would work
towards becoming a ‘socialist market economy’. All references to ‘planned 
economy’ in the constitution were changed to ‘socialist market economy’ and
though there were still many unanswered questions, it was clear that Soviet-style
central planning would have to be abandoned completely.3

In November 1992 the government introduced Detailed Measures on Changing
the Business Mechanism of State-Owned Commercial Enterprises, the aim of which
was to make state owned commercial enterprises more autonomous, profit-
driven, and competitive. In April 1993 the National Electronic Trading System
(NETS), linking financial and industrial centres by satellite, was put into opera-
tion, greatly facilitating trading in stocks and bonds.

However, the rate of economic growth was again too high, and runaway 
inflation threatened to undermine stability. An economic package, The 16-Point
Programme, was launched in June 1993 to steady the financial situation.
Compared to the measures taken in the late 1980s, this plan was less reactive and
the economy experienced a ‘soft landing’ in 1995–96.

Internationally, the World Trade Organization (WTO) replaced the General
Agreement on Tariffs and Trade in January 1995, and in July that year China was
given observer status. In the following years the government made several major
adjustments to its financial, trade, and investment policies and procedures to meet
WTO membership requirements. At the time of writing, membership had not yet
been granted.

The Ninth Five Year Plan was launched in conjunction with the publication of
another document, Long-Term Objectives for the Year 2010. GNP, which was to
quadruple the 1980 level by 2000, was set to double again by 2010. It was known
that three major historical events would occur in the near future. Deng Xiaoping



would pass on, and indeed he did in February 1997. It was a smooth transition to
power for his designated successor, Jiang Zemin, who after a time as Shanghai
Party Secretary was chosen as General Secretary of the Party before being, in
addition, appointed State President. The return of Hong Kong to China in July
1997 was another potentially tense event, but again, political and economic calm
prevailed. A few months later, damming of the Changjiang was successfully com-
pleted after scientists and engineers around the world had been debating for
decades the feasibility and safety of the Three Gorges hydro electric project.

Given that the prices of 80 per cent of producer goods, 85 per cent of agricul-
tural products, and 95 per cent of industrial consumer goods by 1996 were deter-
mined by the market, and that their inputs were similarly derived, the Ninth Five
Year Plan was described as the first to have been formulated on the basis of the
emerging ‘socialist market economic system’.4 Only fourteen items remained
under unified distribution that year, including coal, crude oil, oil products, steel
products, some ferrous metals, timber, cement, and motor vehicles.5

In the economy as a whole in 1998, market forces generally were estimated to
influence 70 per cent of labour allocation, 62 per cent of product pricing and 
distribution, 51 per cent of enterprise management, 23 per cent of land transfers,
and 17 per cent of capital distribution.6 Remarkably, but not surprisingly, in
September 1998 it was necessary for the State Statistics Bureau to institute a new
economic sector classification system because the one promulgated in 1992 no
longer accurately reflected the wider variety of ownership/organization/manage-
ment arrangements that had come into being.7

While there was still a long way to go in marketizing the industrial sector, con-
siderable progress had nonetheless been made towards price reform, incentive-
driven management, removing Party and government interference, streamlining
work forces, reducing debts, and increasing the revenue base by diversification of
activity. The leadership was anxious to continue dismantling command planning
by further experimenting with new ownership arrangements, increasing the
decentralization of decision-making, and heightening motivation at all levels by
introducing more competitive forces. Included in Premier Jiang’s report to the
Fifteenth National Congress of the Communist Party of China in September 1997
was the following:

It is a great pioneering undertaking to combine socialism with the market
economy. To do this, it is necessary to make active explorations and bold
experiments and respect the pioneering initiatives of the masses. It is necessary
to deepen the reform and resolve the deep-rooted contradictions and crucial
problems that may arise during structural transformation. It is necessary to
open China wider to the outside world and absorb and use for reference the
advanced technology and managerial expertise of other countries including
developed capitalist countries.8

He stated that Deng Xiaoping theory required each potential ownership structure
to be judged according to the ‘three favourables’: whether it promotes the growth
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of productive forces in a socialist society, increases the overall strength of the
socialist state, and raises living standards.9

Various types of shareholding arrangements aimed at raising capital and pro-
ductivity would be included in the experimentation. The leadership was vehement
that all new forms of ‘structural transformation’ were to have public ownership as
their foundation. How this was to be achieved in practice was not explained, and
the leadership’s concepts of ownership and property rights have remained vague.

Upon becoming Prime Minister at the NPC in March 1998, Zhu Rongji, a
former mayor of Shanghai and vice-head of the Communist Party Central
Committee’s Leading Group on Finance and Economics, almost immediately
made the courageous decision to halt production at thousands of SOEs which had
been strangling the economy for decades with hopelessly mounting debts, and
pledged his resolve to make the remaining ones profitable in three years. The 
slogan of the day was zhuada fangxiao, meaning grasp the large and release the
small. He subsequently restructured and corporatized fifteen government min-
istries, including the MCI, to hasten marketization, fully aware that millions of
workers and bureaucrats would lose their jobs.

In July 1998 it was formally announced that all of the approximately 15,000
commercial operations, including coal mines (which produced about 40 million
tons each year), factories, hotels, transport companies, etc., which the People’s
Liberation Army (PLA) had been operating since the mid-1980s, were to be
sold.10 For some years there had been many occasions when the government
had indicated its desire to reduce sharply the size of the PLA and create a much
smaller, highly trained, solely military force equipped with the most modern
weaponry available.

The main reason given for these profound changes was the need to pave the
way for market forces to have full play by differentiating and segregating 
government and business functions and, in the process, downsizing a mammoth
government work force. In addition to cost-effectiveness, this restructuring was
aimed at decreasing vulnerability to corruption. When the announcements were
made, it was expected that many of the new businesses resulting from the dises-
tablishment of the former ministries would soon be listed on the domestic
exchanges. After three years, similar restructuring and cutting were to take place
at the provincial level, followed thereafter at the county and township levels.

Making the approximately 118,000 industrial SOEs more competitive in both
domestic and foreign markets was recognized as ‘the pivotal point’ in economic
restructuring by the end of year 2000.11 The government divided them into three
groups. About 1,000 of the largest – those producing strategic goods – would 
be transformed into corporate conglomerates similar to the Korean chaebol.12

These would be largely owned by the state but operated by non-governmental,
corporate management. Despite the fact that at precisely this time the Korean
economy was in a severe economic recession, and that this particular form of
business organization seemed to have been a major contributing factor, the
Chinese leaders believed they could learn from both the successes and problems
of the chaebol structure.
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Some 25,000 medium-sized SOEs would be part state, and part cooperative-
owned, with no fixed ratio. Most of the over 90,000 small industrial SOEs were
to have no state involvement at all and were to become joint stock cooperatives
entirely owned and operated by the management and workers, and ideally 
a foreign partner(s).

The coal industry was in fact specifically identified as one of several indus-
tries, including textiles, petroleum, petrochemicals, metallurgy, non-ferrous met-
als, armaments, cement, glass, and the railways sector in which the government
sought to eliminate duplication and over-capacity, backward technology, and/or
heavy pollution through restructuring and merging of enterprises. Two other
‘main reform’ tasks were to create new employment for laid-off workers and to
reduce further the role of the government in state enterprises.13

In early 1998 the government had identified and prioritized ‘three putting into
places’ and ‘five reforms’, the former being state enterprise reform, financial
reform, and reshuffling of government organizations; and the latter, reform of
grain distribution, investment and financing, housing, medical care, and fiscal
and taxation systems.14 Though per capita energy consumption after twenty years
of reforms was still very low by international standards, it had ceased being 
designated a priority problem since about the early 1990s.

In his address to the NPC in March 1996, Li Peng had proposed economic
growth of 8 per cent through the end of the century. However, there was no way
of predicting the rapid spread of the Asian financial crisis which began in July
1997, striking hard other parts of Asia first, and hitting China in 1998. Economic
growth that year was below target at 7.8 per cent, and export growth fell sharply.
In 1999 growth fell further to 7.1 per cent. The crisis hit at a bad time for China,
shortly after deep structural reforms to the SOEs had been launched.

Jiang acknowledged this in the summer of 1998, and conceded that the plans
for transforming the state enterprises would have to be scaled down somewhat.
The economy was simply unable to absorb the rising number of workers rendered
unemployed with the closing of thousands of medium and small SOEs. Equally
serious was the increasing incidence of enterprise workers being forced into buy-
ing shares, or in some other way contributing their savings to their ‘companies’,
only to lose them all. Earnest attempts by managers to turn around ailing enter-
prises by improving the existing line of products or developing new ones
inevitably failed due to hopelessly old capital equipment, and the entrenched
socialist work patterns and expectations of lower-level workers. Moreover, until
such time that market forces were permitted to play a more powerful role in the
economy as a whole, management reforms at individual enterprises could go only
so far.

Nonetheless the government continued to cherish the hope that per capita
income would reach the level of a moderately developed country by mid-century,
even though it was necessary at the Ninth NPC in 1999 to reduce the economic
growth target to 7 per cent for that year.15 The annual budget deficit and urban
unemployment were both at all-time highs, officially at 150.33 billion yuan and
28.6 million, respectively, though probably actually much higher.16 Zhu called for
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‘ji nan, er jin’, meaning ‘strive ahead for reforms despite recognized problems’,
and reaffirmed his goal of making all loss-making SOEs profitable by 2000.

The Ninth NPC elevated Deng Xiaoping theory to the level of Marxism,
Leninism and Mao Zedong thought; affirmed ‘the principle of ruling the country
by law, governing the country according to law and making it a socialist country
by law’; changed ‘the private economy is a supplement to public ownership’ in the
Constitution to ‘the nonpublic sector, including individual and private businesses,
is an important component of the socialist market economy’, and assured that ‘the
State shall protect the legitimate rights and interests of the individual and private
enterprises, while exercising guidance, supervision and management over
them.’17 Another major announcement was the granting of permission to foreign
banks to set up branches in all major cities.

However, the large numbers of unemployed were restless and disposed to pub-
lic demonstration. The government was especially nervous about the formation,
overt and covert, of labour groups and other disaffected peoples. Without doubt
they watched, first with fear and then relief, as a settlement was reached with the
10,000 coal miners in Romania who went on strike in January 1999 demanding 
a 35 per cent pay raise, and the subsequent reopening of two mines. The authori-
ties, having learned hard lessons from the June 4th Tiananmen Square Incident in
1989, positioned highly trained and equipped security forces in the capital to
ensure the passing without incident of the country’s fiftieth anniversary and other
important political anniversaries in China in 1999 (see Chapter 7).

Further adding to the leadership’s anxiety was the fact that relations with the
US deteriorated soon after President Clinton’s successful visit to China in 1998.
The Chinese accused the US negotiators of being too strict with admission
requirements to the WTO, were strongly opposed to the NATO strafing of
Yugoslavia, and outraged by the bombing of the Chinese Embassy in Belgrade in
May 1999. The Americans accused the Chinese of over-protectionism in trade,
theft of nuclear warhead and satellite technology, and lack of improvement in
human rights. Stability, both inter- and intra-nationally, was being challenged.

The Seventh Five Year Plan: 1986–90

The Seventh Five Year Plan announced a production target for coal of one billion
tons for 1990, some 200 million more than what had been called for previously.18

Emphasis was to be given to technical transformation, renovation, and expansion
of existing mines. The share of total production from opencast mines was to reach
10 per cent, the level of mechanization at the CMAs 56 per cent, and exports were
to amount to 20 million tons.19 The northern area was to see the largest amount
of new capacity, followed by the northeast and eastern Inner Mongolian areas, the
east, southcentral, northwest, and southwest.

An energy base planning office was established in March 1986 to coordinate
the development of the ten energy bases (see Chapter 4). Of these the huge Jungar
(Inner Mongolia) energy project was given priority. It included eventual produc-
tion capacity of 12 million tons, with the largest washing and storage facilities
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ever constructed in China, as well as a 200,000-kW-capacity power plant, and 
a 216-km electric railway link with the Beijing-Baotou and Datong-Qinhuangdao
lines. The 2000 target set for the Shanxi Energy Base was still 600 million tons,
but of this, the target set for Shanxi Province specifically was raised from 400
million tons to 440.20

Towards the end of the Seventh Five Year Plan, in September 1989, An Outline
for the Development of China’s Energy Industry, 1989–2000 was released.21 It
called for the production of 1.4 billion tons in 2000, up from the 1.2 billion set in
the late 1970s. Significantly, of the 1.4 billion tons, half was to come from LS and
LNS mines, and the other half from CMAs. In 1984 the ratio had actually already
reached 50 : 50, and the proportion from the LS and LNS mines had risen steadily
thereafter. The government had recognized that the LNS mines were capable of
producing the desperately needed coal much faster than the state mines, and, in
any event, both state and non-state enterprises were already going through 
non-state channels to procure it.

Due to the disbanding of the communes beginning in the late 1970s, and the
encouragement given to people in rural areas to mine coal, production at the LS
and LNS mines had continued to rise sharply in the early 1980s, to the extent that
in 1986 Shanxi’s total output far outstripped the ability of the railways to ship it
out of the Province to where it was needed. Many of the state mines had to operate
well below capacity, as well as many local mines. In March 1986 it was
announced that:

a. mines producing without a plan or overfulfilling the plan would not be 
supplied raw materials, loaned funds, or assigned marketing and transport
targets,

b. inspection points would be established on all major transport arteries cross-
ing the Province’s borders. Officials would examine the shipping documents
to determine exactly where shipments were coming from, where they were
being sent, and at what price, and,

c. on the basis of criterion included in provincial regulations pertaining to
resource use and safety management, production at privately run mines
would be curtailed.22

In September 1987, the China Daily reported: ‘Supply of coal will surpass
demand on the domestic market this year for the first time in China’s history.
According to official figures, the output of state owned coal mines is expected to
reach 450 million tons this year, while orders have been placed for only 410 
million tons.’23 It was a confused situation. Much more coal was being produced
than the railways could handle, but this by no means meant that consumers had
sufficient supplies, as the China Daily mistakenly seems to imply. Quite the con-
trary. While direct coal consumption may have been less, shortages of electricity
continued to be acute because insufficient coal was being delivered to the thermal
electric plants. In 1987 Shanghai was 10 per cent short of its required coal and
the East China Power Supply Network had to restrict the power supply to Jiangsu
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Province 2,205 times in the first half of the year alone.24 When these restrictions
were in effect, it meant that at least one whole county had its power completely
cut off. During the first three months of 1987, Yancheng City (Shanxi) experi-
enced 88 consumption restrictions making for 208 hours without electricity. As in
the 1970s, many enterprises had to ‘kai san ting si’ (open 3 days, shut for 4) or
‘kai si ting san’ (open for 4, shut for 3).25

Due to a lack of railway transport in March 1988, coal shipments contracted
for by the ministry responsible for electricity were behind by 1.995 million tons,
for the ministry responsible for metallurgy by 763,000, for Guangdong Province
by 597,000, for Shanghai by 373,000, for Tianjin by 326,000, and for Jiangxi by
310,000. In the summer of that year some 80 per cent of the factories in Jiangsu
ceased temporarily to operate due to 55 per cent cuts in electricity, and in November
it was reported that Jiangsu was short 16 million tons of coal, that one-quarter of
the thermal plants had to stop operating due to a lack of coal, and that Shanghai
had almost completely exhausted its stocks.26

In January 1989 total steel production nationwide fell by some 10 per cent, the
Baoshan Complex (Shanghai) suffering the most from coal shortages.
Guangdong General Power Company had to impose power cuts of four days per
week, and coal was brought in from Australia and South Africa as a stopgap
measure. Six months later the official daily newspaper reported that the country
was short over 30 million tons of standard coal equivalent (sce), including 
70 billion kWh of electricity, 5 million tons of oil, and 30 million tons of coal. It 
predicted that the total shortage would increase to 200 million tons sce over 
the Eighth Five Year Plan period, and 300–400 million tons by the end of the 
century.27

The lack of a sufficient number of railway cars was not the only reason for the
power shortages. Some of the coal not under plan was being shipped out of Shanxi
illegally. Coal from LNS mines was clandestinely being put onto trains which 
had been booked to take CMA coal to state industrial enterprises. In 1987 over 
9 million tons were shipped out of the Province illegally, displacing 5 million tons
of CMA coal, and in 1988 only 74 per cent of the planned amount of coal to 
be shipped out of Shanxi was actually being moved.28 In an attempt to reduce the
illegal use of railway transport the government announced that no coal could 
be shipped out of the Province without a permit from the appropriate railway
bureau.29 However, permits were easily ‘fiddled’ with bribes and the illegal ship-
ments continued.

In 1987, in an attempt to consolidate production, 112 out of the 1,257 counties
were designated as ‘key coal-producing counties’ and given particular govern-
ment attention. Though at this time the government was pleased that deposits all
over the country were being developed, thereby easing the strain on the railways,
obviously it could not monitor, far less give assistance to all mines. It was hoped
that by 1989 all LNS mines would be registered, have the three required licences
obtainable from the local government or Ministry of Agriculture (resource, coal
exploitation, and business), meet ten specified safety criteria, and all work
according to a set production scale.30 In January 1987 it was announced that 
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persons who pillaged coal deposits would be fined 3,000 yuan, and those who
forged mining certificates 10,000 yuan.31

Some 1,500 mines in Shanxi alone were closed for safety reasons in 1987.32 In
the following year there was a nationwide campaign to fill and seal all small pits
where operators did not have permits and which had encroached on CMAs.33 At
some of these sites the pit props had become damaged, posing serious hazards to
safe production.

With the introduction of the contract system and the gradual coming into play
of some market forces associated therewith, the state industrial sector as a whole
by 1988 was beginning to operate more rationally, though state enterprises were
still not making profits. In the coal industry nearly 75 per cent of the CMAs and
over half of the LS mines had deficits in 1987, and in 1988 eighty of the country’s
eighty-six CMAs (93 per cent) had deficits (discussed in detail in Chapter 6). The
alarmingly high inflation rate of over 18 per cent precipitated the launching of an
austerity programme in September that year.

In order to facilitate trade and make the industry more financially accountable,
the MCI was disolved in April 1988 and put under the jurisdiction of the  China
National Coal Corporation (CNCC) and Ministry of Energy Resources. The 
latter also included the former ministries responsible for petroleum, water
resources and electric power, and nuclear industry. Yu Hongen, who had been the
Minister of Coal Industry, became president of the new Corporation, and Huang
Yicheng, who had been Deputy Director of the SPC, became Minister of Energy
Resources.34 The CNCC was to manage only the big CMAs, excluding those in
Liaoning, Jilin, Heilongjiang, and Eastern Inner Mongolia, all of which were
under the jurisdiction of the North-East and Inner Mongolia United Coal
Corporation.

Another change aimed at reducing the role of Party members. Before 1979 all
enterprise leaders were assigned by the Ministry, and they were almost always
chosen on the basis of political criteria. In order to correct this, enterprise man-
agement was given some voice in the selection of persons with demonstrable min-
ing experience or who had specific business skills. In July 1986 Measures for
Simplifying and Strengthening Coal Mine Management were promulgated. These
called for the setting up of cadre quotas per mining administration and stipulated
that ‘department leaders cannot interfere with enterprise organization matters …
Enterprise organization is to be reformed towards stronger business management
[and] higher economic benefits …’.35

If the industry were ever to make profits it was imperative to reduce the work
force at the state mines by thousands. To this end, the CMAs began to assign
excess surface workers to ‘diversified activities’. Since the 1970s, initially more
for the sake of giving employment to these people than to generate extra funds,
large mines had assigned some excess labour to growing agricultural produce that
could be sold in rural markets, and some to producing a great variety of com-
modities ranging from cement and automobile parts to artificial leather.

In 1989 discussions began regarding a project run jointly by the United Nations
Development Programme and the China International Centre for Economic and
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Technical Exchange.36 Over a period of six years training in safety technology,
coal use efficiency, and pollution reduction were given, staff were sent abroad,
China’s first ergonomics laboratory for the study of the effects on miners of
underground conditions – heat and work intensity, etc. – was built, and help was
given in establishing a Coal Safety and Health Information Office to collect,
process, and disseminate safety data for thirty-nine regional safety training 
centres.

In late 1987 and early 1988 there were many problems with the Antaibao Mine
(Shanxi) joint venture (see Chapter 4). The project had had many difficulties from
the beginning, not least of which was the sharp fall in the price of coal on the
international markets. When the contract negotiations were begun, the price was
nearly US$57, but by 1987 it had fallen to US$35. In February 1988 all mining
ceased because the site’s stocks of diesel fuel, in short supply nationwide, were
not being replenished. Then later that year, in September, all loading of coal for
Qinhuangdao Port (Hebei) was suspended following a train crash on the connect-
ing railway. (More details of the problems encountered in this joint venture are
given in Chapter 6.)

A great deal has been written about the causes of the June 4th Incident in
1989.37 There were many factors – the death of Hu Yaobang, the former Party
General Secretary who was regarded as a main proponent of political reform, the
timing of President Gorbachev’s visit, the widening regional economic dispari-
ties, the students’ frustration with slow progress towards democracy, and their dis-
gust with and sense of helplessness in the face of corruption and nepotism in high
government ranks, etc. The reforms had led to rapid economic growth and
demand, but also to high inflation. The government had taken radical measures to
cool down the economy, including postponing plans to liberalize the prices of
more commodities, and re-controlling some which had been allowed to float.

The coal industry, and concomitantly the electric power industry, were ser-
iously affected by the Tiananmen Incident. The immediate effects were disruption
of some coal shipments through the Beijing area, and consequent power cuts as
plants had to reduce or cease production. For thirteen days power production did
not meet its daily target.38 Eight administrators with Island Creek Coal evacuated
their Beijing office, along with fifty family members at the Antaibao mine site.
Soon after the killings were broadcast worldwide, much of the capitalist world
levied economic sanctions on China, and the World Bank froze a US$780-million
loan for infrastructure. Generally speaking, for the remainder of the year, poten-
tial investors in the Chinese economy, including the coal industry, were either
frightened off or wanted to make a political statement by ignoring China while
loudly expressing more interest in investing in other countries. Coal imports in
1989 were over twice as much as they had been in 1988. This was partly due to
the disruption of the railways in June.

Japan, slowest to react, postponed the ‘Third Yen Loans’, which were to be 
used for new infrastructure development in the early 1990s. However, the period
of postponement was not long. By December 1990 another energy agreement
with Japan was reached for the 1991–95 period. The CNCIEC was to supply
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3.9–5.33 million tons of steaming coal each year from Datong (Shanxi), as well
as some coking coal.39 The relatively small proportion for coal projects, com-
pared to the planned collaboration on oil development, went towards the devel-
opment of Pingshuo and Anjialing opencast mines (both in Shanxi), and Shenfu
and Jiejitu mines (spanning Shaanxi/Inner Mongolia).

At the beginning of the Seventh Five Year Plan the government was still
extremely optimistic that coal exports could become a major source of foreign
exchange. At a national coal conference held in June 1986 it was announced that
total exports over the 1986–90 period should reach 100 million tons, increasing by
5 million tons per year.40 This was equal to all of the coal exported between 1949
and 1984!

In the spring of 1988, Dr Armand Hammer, Chairman of Occidental
Petroleum, began talks with the Taiwanese aimed at bringing an end to the divi-
sion between the two governments through trade.41 He had a personal interest in
the coal trade in Asia because his Antaibao mine project was looking for export
markets. In April he told a news conference that Deng Xiaoping had expressed
the desire to export coal to Taiwan as well as to South Korea. The Taiwanese gov-
ernment immediately issued a press statement that such trade was impossible, that
indirect trade (i.e. via Hong Kong) for some commodities was permitted, but not
raw materials.

Notwithstanding, in June, Hammer announced that Taiwan was considering
buying Chinese coal. It was obvious that he had been trying to force a deal. He
proposed that Taiwan buy Chinese coal at US$34–36 per ton, and that a counter-
trade agreement be made. Taiwan would buy US$500 million worth of coal every
year for ten years and pay for it with equivalent value shipments of cement to
China. He even suggested that the same ships be used for the transport of both
commodities. Should there be any supply problems in China, he would guarantee
coal from mines that he owned in the United States. The deal was attractive to
large Taiwanese consumers, such as the cement industry in particular, because 
the US$36 per ton suggested price for Chinese coal was much less than the
US$42–46 per ton that they were paying for American and Australian coal.
However, the response of the Taiwanese Government was to issue a press state-
ment stating that they had no interest in the scheme.

Soon after, in July, the Taiwanese government issued another statement, this
time announcing that state companies such as Taipower would be allowed to pur-
chase coal from China, and another twenty items including coal would be added
to the existing list of thirty which the government had allowed to be imported
indirectly since 1987. Taiwan would not formally approve the deal until
September 1990, and Taipower would be able to purchase Chinese coal only
through third parties, and only on the spot market. Chinese Minister of Energy,
Huang Yichen, suggested that Taiwan become involved in joint exploration of
coal and crude oil, as had Hong Kong and Japan, but the Taiwanese rejected this
proposal.42

Coal trade discussions were also being carried out with the South Koreans.43

Despite the absence of diplomatic relations and the fear of upsetting North Korea,
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in late 1986 China extended invitations to South Korean businessmen to negoti-
ate trade deals. Indirect trade had been carried out through Hong Kong for many
years, but beginning in the spring of 1987, China began to assign South Korea the
vague title ‘port in Southeast Asia’ and by the summer several contracts for direct
coal shipments were made. South Korea had for many years been relying on ship-
ments from South Africa and Australia. Now China tried to capture a share of the
market by offering coal at the extremely low price of US$24 FOB.

However, the shipments were highly erratic. While the official export target for
1988 had been set at 17 million tons, by October it was reduced to 13.1. In July,
delays in the deliveries were affecting Korean industries seriously, especially the
Samsung Company. Despite being forced into paying very high spot-market
prices for South African coal in 1987, the Koreans announced they would buy
only half as much from China in 1989.

As of 1 January 1989 control over international coal trade was re-centralized.
Now the CNCIEC and its affiliate, China Coal Import and Export Corporation,
were given exclusive control over the management of coal exports. Communication
among the several trading authorities that had been established at various stages
in the early 1980s had broken down, resulting in severe over commitments in
export shipments. The following companies were affected: China International
Trust and Investment Corporation, China National Metals and Minerals Import
and Export Corporation, the Economic Development Corporation, the All China
Federation of Industry and Commerce, Huaneng International Power Development
Corporation, China Kanghua Development Corporation, and Xinxing Company.

In late 1988 and 1989 the two-track system of pricing was forcing coal-
deficient areas to pay extremely high prices for their coal. Corrupt officials were
buying coal at the low fixed price and selling it at many times this amount. In
March 1990 the State Administration of Commodity Prices, SPC, Ministry of
Energy Resources, and Ministry of Materials issued Procedures for Setting Price
Ceilings of Coal Outside Plans.44 These stipulated that prices for non-quota coal
from the CMAs, LS, and the LNS mines should be between 200 and 350 per cent
of the fixed price. Mine officials caught changing a ‘mandatory coal allocation’
to a ‘guidance coal allocation’, or selling coal under plan at market price incurred
liability for their companies. The Price Inspection Department would fine the
mine where the offending officials were employed and confiscate the unlawful
income.

About 1,300 km of new railway trackage were to be built over the Seventh Five
Year plan period. The second phase of the Datong (Shanxi)-Qinhuangdao (Hebei)
line, 242 km long, connecting Sanhe (Hebei) with Qinhuangdao, and which was
to be a key project for the Eighth Five Year Plan, was begun in 1988, as well as 
a line linking the Beijing-Qinhuangdao and Beijing-Shenyang (Liaoning) lines.
In 1988 the 155-km Yongan-Zhangping section of the electrified line between
Yingtan (Jiangxi) and Xiamen (Fujian) was opened, and in 1989 the first 172-km
stretch of the Shenmu (Shaanxi)-Huanghua (Hebei) line was completed to Baotou
(Inner Mongolia), a vital link which eliminated the need for trucking the coal.
Other railway construction projects were single lines linking Hengshui (Shanxi)

Central planning giving way to marketization 147



and Shangqiu (Henan), Shangqiu and Fuyang (Anhui), Hengyang (Hunan) 
and Shangqiu, Xian (Shaanxi) and Ankang (Shaanxi), Xuancheng (Anhui) and
Hangzhou (Zhejiang), Yanzhou (Shandong) and Shijiugang (Shandong), and
Jining and Tongliao (Inner Mongolia); electrification of the Beitongpu (Taiyuan-
Datong), Zhengzhou (Henan)-Baoji (Shaanxi) and Zhengzhou-Wuhan (Hubei)
lines; double-tracking of the Nantongpu (Jiangsu) (Yuci-Fenglingdu) and Taiyuan
(Shanxi)-Puzhou (Shanxi) lines; and construction of double, electrified lines link-
ing Jiaozuo (Henan) and Zhicheng (Sichuan). Phasing out of the steam-powered
locomotives began in 1989. Thereafter, only diesel and electric engines were 
manufactured.

Construction on the 890-km Nankun line, linking Nanning (Guangxi) with
Kunming (Yunnan), began in 1990. Due to the rough topography, this was the
most difficult and expensive railway line ever built in China. A 58-km line
through Panxian county (Guizhou) was to be connected to it. This was of great
importance because it would reduce the amount of coal hitherto shipped on the
severely taxed north–south trunk railway. The area had excellent coal resources
but due to their problematical location a branch line had never been built and 
production had been limited to what could be shipped out in trucks. Production
at this CMA was to reach 80 million tons per year by 2000, of which 20 million
tons were to be shipped to other provinces and regions, and 3 million tons to be
exported.

The ‘Coal Transport Study’, begun in 1989, was a collaborative project
between the SPC and World Bank to construct an econometric model that would
calculate the most efficient ways of delivering coal and electricity over the next
fifteen years.45 The model was to be used in analysing alternative investment
strategies and policies. This project also received funding from the Japanese
Policy and Human Resources Development Fund and the United Nations
Development Programme.

Beginning in the Seventh Five Year Plan period the Ministry of Railways began
to divert workers to diversified activities for the same reasons as in the coal indus-
try. A target was set to transfer some 1.4 million railway employees to diversified
activities by 2000, and assistance was given to create jobs in other sectors.46

Another measure to improve the finances of the railways was an increase in
freight rates in March 1990 from 0.021 to 0.026 yuan per ton-km. Passenger
fares, particularly for the new faster trains, were also raised.

Over the Seventh Five Year Plan period the Grand Canal and various river 
tributaries were deepened and widened to accommodate ships of over 2,000 tons.
A section of the Changjiang was diverted to Jiangsu and Shandong, providing the
Canal with a greater flow of water. Coal from Shanxi, Shaanxi, Henan, Anhui,
Shandong, and Inner Mongolia was brought by train to Xuzhou (Jiangsu), then
taken on the canal to Shanghai and other southern cities. Two big automated ports
were built at Xuzhou, facilitating direct transfer of coal from the trains to the ships.

Construction also began in 1988 on a new canal to be completed in the Ninth
Five Year Plan, connecting Xiangfan to Wuhan (both in Hubei), then Hanzhong
(Shaanxi) to Xiangfan. A new port was built at Yujiahu (Hubei), southeast of
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Xiangfan. The Han River, the largest tributary of the Changjiang, was widened
and deepened to accommodate 500-dwt ships. Also work on Wangtan, a port
100 km southeast of Tangshan (Hebei) called Jingtang, was begun the following
year. It was to handle coal from Shanxi and Hebei.

The Seventh Five Year Plan called for an annual average energy conservation
rate of 3 per cent, equivalent to 100 million tons standard coal equivalent over the
five years.47 During this period, the gross value of industrial and agricultural out-
put was to grow at an average rate of 6.7 per cent, industry at an average rate of
7.5 per cent, and energy at 3.4 per cent. Per capita GNP was to quadruple, while
energy consumption was only to double. It called for widescale experimentation
in energy-saving technologies, equipment, and materials. The plan also called for
a 100-ton reduction in the amount of oil burned.

Some economists advocated that the country strive to reduce energy consump-
tion by at least 50 per cent or maintain an energy elasticity coefficient of 0.5, and
one forecast that over the Seventh Five Year Plan there would be an equal split
between energy conservation achieved through direct means and indirect
means.48 According to another, 80–90 per cent of the total conservation that must
be effected was in the industrial sector alone, and of this, 60–70 per cent would
be achieved through indirect means.49 Speaking of the potential for conservation,
another quoted an estimate for reducing energy consumption by 57 per cent by
2000, with two-thirds of this coming from indirect conservation.50

The State Council issued energy conservation regulations in January 1986
which were to be followed nationwide by all sectors of the economy as of 1 April
that year.51 Large energy-consuming enterprises (those consuming more than
10,000 metric tons standard coal equivalent per year) were to place trained 
personnel in charge of energy conservation. Smaller enterprises would fall under
the supervision of local authorities and departments. The duties of the energy-
conservation personnel were to include drawing up and implementing policies for
their own jurisdictions, carrying out state and local government policies, and
keeping statistics on energy use and submitting these to the State Statistical
Bureau. The State Bureau of Standardization was to work with enterprises in the
formulation and monitoring of energy-consumption standards. Specific instruc-
tions were given concerning the conservation of coal, electricity, and oil.

Construction of new enterprises without guarantees of sufficient energy, or
construction of energy-inefficient industry in energy-deficient areas was forbid-
den. Development of energy-inefficient activities was to take place only in
energy-rich areas and with official approval, which was also required to expand
boiler capacities. The indigenous method of coking was limited to special situa-
tions. Enterprises were encouraged to introduce cogeneration and those that could
use coal byproducts and low-grade coal were instructed to do so.52 The use of
honeycomb and smokeless coal and coal-efficient stoves was to be promoted in
the civilian sector. Where possible, coal gas was to be provided to urban areas and
central heating systems were to replace industrial heating systems.

All large-consuming enterprises were to draw up long-term energy conserva-
tion plans and develop energy-conservation projects as part of their technical
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modernization programmes, and provisions for the funding of such projects were
detailed. Low-interest loans, preferential prices, and exemption from product and
value-added taxes were to be granted to new energy-saving products for an
interim period. In importing technology from abroad, priority would be accorded
to energy-efficient equipment. Imports of equipment used for energy conserva-
tion would be given import duty exemptions or reductions.

The state would legally protect people who informed local government author-
ities about energy-wasting activities, and economic benefits were to be awarded
to people who made feasible energy-conservation proposals. Penalties in the form
of fines, discontinued energy supplies, suspension of business licences or bank
loans would be imposed on enterprises that did not follow the regulations. Higher
prices were to be charged for above-quota consumption and the income so earned
would be used for enforcing energy-conservation measures.

In the spring of 1987 the State Council approved a set of sweeping electricity
consumption regulations.53 Among them was the edict that the fee for above-
quota electricity consumption by all sectors would be five to ten times above the
regular fee. Arrangements were to be made whereby some enterprises were to
operate alternately so as to share available supplies. The charge for electricity
used in old inefficient equipment which had previously been declared obsolete
would also be five to ten times the normal rate. Such equipment was not to be
resold, but immediately destroyed, and persons found re-selling or re-using it
were to be fined. As an incentive to enterprises to reduce electricity consumption,
those which had surplus electricity were entitled to sell it at market prices.

Tight regulations were put in place for non-productive consumption of elec-
tricity. Guesthouses, restaurants (including foreign enterprises), some govern-
ment offices, stores, and institutions were prohibited from using electricity for
heating water or for space heating. Only in tourist hotels, research laboratories,
purification rooms, surgical rooms, telecommunications rooms, computer rooms,
and theatres, and on special occasions, were air conditioners, electric fans, or
heaters to be used, and the electricity so consumed was to be strictly controlled.
All above-quota consumption would be charged two to three times the regular
rates. Households that used air conditioners, electric fans, heaters, and nonstan-
dard electrical cooking utensils would be charged at five to ten times the basic
rate. Cooking with electric stoves was not to be encouraged apart from areas with
hydro electric stations or areas where authorization had been given by the SPC.
Depending on location, household consumption was generally to be restricted to
60–100 kWh per month except for special occasions, with above-quota consump-
tion charged at five to ten times the basic rate.54

At the end of the Seventh Five Year Plan the Energy Data Base of China
(EDBC) was established by the Energy Research Institute, Technical Science
Department of the Chinese Academy of Social Sciences. Encompassing all forms
of energy, it was designed to serve both government and enterprises for economic
and technical planning, evaluation, and forecasting.

By the late 1980s the central authorities recognized fully the local and global
effects of China’s air pollution problem and realized that international assistance
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was required. Hitherto this subject had received relatively little discussion by the
government. Pollution was regarded as a fact of life, as an unavoidable conse-
quence of modernization. However, the concentrations had reached unprece-
dented levels and were unquestionably the cause of chronic sickness and often
death both in China and neighbouring countries. Hundreds of delegations from
abroad came to study the causes and many cooperative projects were launched.
(see Chapter 6 for wider discussion of the pollution problem).

In 1987 an Air Pollution Prevention and Control Law was introduced, and in
1988 the National Environmental Protection Agency (NEPA) was established.
The Environmental Protection Law that had been first promulgated in 1979 was
revised and re-issued in 1989. During this Plan period most city governments, to
reduce pollution levels, called for all smoke/exhaust stacks to be extended such
that the emissions would be released higher into the atmosphere, drew up zoning
by-laws by which polluting industries were forced to move from residential areas,
and expanded district heating networks to obviate the need for highly polluting
individual home coal heaters.

The Eighth Five Year Plan: 1991–95

In the Eighth Five Year Plan the Jungar and Shenfu-Dongsheng fields, both in
Inner Mongolia, were identified as major construction projects. The latter was to
produce 10 million tons annually by 1992, 30 million by 1995, and 60 million by
2000. Production elsewhere in the country was to be consolidated, with the num-
ber of key coal-producing counties to be reduced from 112 to 100. The contract
system had been introduced in 1985 and was to last for six years. When the six
years were coming to an end in 1990, it was decided to extend the contracts for
another two years. Initially, the total production target for 1995 had been set at
1,230 million tons, but part way through the Plan period the government sought
to stimulate the economy, and it was raised to 1,250 in order to fuel a higher GNP
average growth rate target of 8–9 per cent – up from the initially planned 6 per cent –
as well as several other new targets.55 The retrenchment programme launched in
1988 to rectify the overheating had checked growth too severely, and by 1990 the
economy needed stimulation. Furthermore, the effects of the June 4th Incident
had to be offset by continued visible economic progress. The government leaders
were all too aware that their grasp on power depended upon ongoing improvement
in living standards.

Interestingly, in the introduction to the 1996 Zhongguo meitan gongye nianjian
(1996 Coal Industry Yearbook), which reported on 1995 activity, it is stated that
‘the coal industry conforms with the 14th National Congress of the Chinese
Communist Party and the Fifth Plenary Session of the 14th Central Committee of
the CCP’, both of which had called for the adoption of a socialist market econ-
omy. Certainly the industry had already implemented quite a number of market
economy principles, but it was by no means clear precisely just how ‘public 
ownership’ was to function so as to produce the freedom necessary for market
forces to operate maximally.
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On the occasion of the launching of the new Ministry in 1993, Vice Premier
Zou Jihua announced that the production target for 2000 was to be 1.5 billion tons
(not 1.4 as specified in An Outline for the Development of China’s Energy
Industry, 1989–2000 which had been released in 1989). Then in December 1994,
Investment Strategies of Coal and Power Industries in China, put forward by the
Economic Research Centre of the SPC, proposed that output reach 1.5–1.6 billion
tons in 2000.56

Higher production was readily obtainable. Indeed, even before the new targets
were announced, output from the LNS mines had been soaring as people from
many walks of life became involved in the industry, expecting to make money
quickly and easily. The State Council, in an attempt to stem the seemingly uncon-
trollable increase in the number of illegal small mines, issued several circulars:
Circular of the State Council on Placing Village and Town Coal Mines Under
Industry-Wide Management, Circular of the State Council on Approving and
Relaying the Opinions of the State Economic Commission and the State Planning
Commission on Immediately Overhauling Various Small Coal Pits Operating in
the Vicinity of State-Run Coal Mines, Circular of the State Council on Regulating
Private Coal Mining, and Opinions on Stopping the Indiscriminate Extraction of
Small Coal Mines and on Ensuring Safety in Coal Mining.57 In all some 13,000
illegal small mines were closed in 1993.58

During the previous years the accident rate, at the LNS mines in particular, had
been so alarmingly high (see Chapter 6) that the government, in December 1995,
warned managers they could face disciplinary action if there were more than one
death per million tons of coal mined at the state mines, three deaths at the 
township mines, and six at the individually-run mines. In December 1994 the
MCI drew up a set of formal Administrative Procedures for Permits on Coal
Production.59 These specified how to obtain a mining permit, the safety require-
ments that had to be met, the required training in mine operation, the mining
development plan, the penalties incurred if regulations were disobeyed, etc.
Instead of being given minimum coal targets, the LS mines were given maximums.
Fines for mining illegally ranged from 20,000 to 50,000 yuan and all the coal so
mined was confiscated.60 In March that year, at an ongoing national work con-
ference of township coal mine managers, it had been noted that over half the
90,000 township mines were not licensed. So much coal was being dug from LNS
mines that the government could not keep accurate records of reserves.
Significantly, the production figure for 1994 was revised upwards in May 1995
by some 20 million tons after a more thorough survey of the dispersed LNS
mines’ output had been completed.61

At the First Session of the Eighth NPC held in March 1993 it was announced
that the CNCC was to be dissolved, and the Ministry which had been disbanded in
1988 as part of the government restructuring programme was to be re-established.
The inauguration of the new MCI as an independent entity took place in June
1993.62 The China Coal Overseas Development Corporation remained unchanged.
The ‘super ministry’ overseeing all the various types of energy had proven simply
unmanageable. Moreover, the industry’s diversification programme had increased
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its business responsibilities substantially. The new Ministry was to carry out over-
all planning, coordination, supervision, and provision of services, but actual mine
management was to be in the hands of the individual enterprise managers.

The new Minister, Wang Senhao, had worked in the Datong Bureau for fifteen
years and in the Luan Mining Bureau for eleven, later serving as governor of
Shanxi for nearly ten years. Like Gao Yangwen, he had strong opinions about the
irrationalities in the industry caused by rigid, top-down central planning.63 He
vigorously supported the establishment of coal exchanges, the liberalization of
the price of coal, the opening of the industry to foreign investment, dramatic cuts
in the work force, matching production with preparation work, and building
mine-mouth power plants to reduce pressure on the railways.

In March 1994 the State Council abolished the Northeast China and Inner
Mongolia Coal Industry Unified Corporation as well as the local coal adminis-
trations, and established coal industry administration bureaux in Liaoning, Jilin,
and Heilongjiang. The specific management functions and responsibilities of
the Ministry, provincial government, local governments, Party, and individual
enterprise were delimited.64 Later in the year Beijing compensated the PLA 
1.3 billion yuan for turning over army mines to civilian authorities in Shanxi.65

The military officials involved in the industry were not in it for any strategic reasons,
but solely to make profits. In that sense they contributed to the marketization of
the industry. However, their dealings generally tended to favour their own guanxi
(connections), interfering with the full utility of market forces, to say nothing of
adding to the already high crime rate.

During the Sixth Five Year Plan fourteen companies (originally bureaux) had
been established by the MCI to manage equipment, trade, materials, etc.66 By the
early 1990s it was decided to re-structure these into four ‘industrial groups’ in an
effort to make them even more efficient. The first of these was the China Coal
Equipment Group established in 1993, and the others were created in the Ninth
Five Year Plan.

The industry’s losses nationwide had continued to mount during the late 1980s
and peaked at 5.75 billion yuan in 1992. Late that year, the CMAs had difficulty
meeting the basic wages of the miners, let alone any extra wages for above-quota
production. At the four mining bureaux in Heilongjiang Province the wages had
not been paid for some time, production had been suspended, and there had been
frequent sit-ins and petitions, and a suicide.67

Billions of yuan were owed not only in wages but in pensions to retired
employees. Not surprisingly, the men were angry, and were a potential threat to
national stability. The Chinese leaders were very aware that it was protests lead
by industrial workers which kindled the overthrow of the government in Poland,
and that strikes by coal miners in the United Kingdom and Soviet Union had ser-
iously imperiled the authority of the governments of those countries.68 To prevent
a potential political disaster, the State Council hastily granted the industry a loan
to cover the wages.69

A major problem was the inability of large consumers to pay for the coal. Some
mine administrations received less than 20 per cent of their payments, meaning
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they had a fraction of the money needed to run their mine operations. The mines
fell seriously behind in basic safety, let alone technical improvements, and again
the output–capacity ratio became severely imbalanced. The industry’s debt prob-
lem had knock-on effects, too. Mining companies owed the railways nearly
200 million yuan in freight charges, and the railways reacted by returning cargo
and suspending service. Steel shipments were halted as well as oil supplies. This
problem of inter-industry debt, sometimes called triangular debt, or debt chains,
had paralysing effects.

Payments in arrears owed by other provinces to Shanxi Province reached nearly
7 billion yuan, crippling the local economy. It was not only the coal industry
which suffered, for when it took out large amounts of limited funds from the
banks, little was left for the Province’s chemical, machine-building, electric
power, building materials, and metallurgical industries.

The production capacities of some key state owned coal enterprises dropped as
much as 10 per cent and the government was forced to allocate 4 billion yuan in
loans to compensate for defaulting consumers. Metallurgical, especially steel, as
well as fuel, electric power, and chemical companies owed billions of yuan to the
coal industry.

Beginning in 1992 the government decided to take drastic action to reverse the
industry’s losses and market experiments were initiated to test how the freeing of
coal prices would affect both producers and consumers. The results were quite
remarkable and it was decided that the proportion of CMAs making profits was
to rise from 9.7 per cent in 1992 to 25.7 percent in 1995. The first experiments
were carried out in Xuzhou (Jiangsu) and Zaozhuang (Anhui) mining bureaux in
July 1992 and later at mines in Shandong. These mines were chosen because they
were among the most efficient, and demand for their higher quality products 
was stable. Also their clients were concentrated in eastern China, where the coal-
consuming industrial economy was largely located.

As part of the experiment, all subsidization to the Xuzhou Bureau was 
withdrawn. By the end of 1992, after using market-determined prices, not only
had the Bureau cleared its deficit of 290 million yuan, it had realized a profit of
14 million yuan. In 1993, though production costs increased by 10 yuan per ton
and a debt of 100 million yuan had to be paid off, total year-end profits at the
Bureau amounted to 35 million yuan.70 The experiments proved so successful that
the authorities were confident enough to begin liberalizing the price of coal
nationally (see Chapter 6). In November 1993 the government announced its decision
to lift all price controls on coal as of 1 January 1994, one year ahead of schedule.

The decontrolling of coal prices, as well as those of several other commodities,
was highly inflationary. The general consumer price index averaged less than 3.3
in 1990 and 1991, but rose to 6.4 in 1992, and 14.7 in 1993. The government
launched another austerity programme in mid-1993 to cool down the economy.
However, the index continued to rise, peaking at 24.1 in 1994. At the end of the
Eighth Five Year Plan it was still far too high at 17.1.

The price of coal sold on the market was two to three times higher than that of
coal allocated under the state plan. Consumers, struck over a short period of time
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with major price increases for a variety of commodities, found themselves unable
to cope and slowed down, or in protest actually halted, their purchases of coal,
resulting in increased stockpiles.71 Therefore, in order to help cushion the transi-
tion, the subsidies previously earmarked for deficit-ridden mines were used to
help key state industries, such as the power, metallurgical, and chemical fertilizer,
to buy their supplies at the higher prices.

The expansion of diversified activities was crucial in reducing the industry’s
debt. It was decided that over the Eighth Five Year Plan period 500,000 workers
at the state mines would be transferred to these activities and another 500,000
over the Ninth.72 Using a government loan and funds it raised itself, the CNCC
planned to spend 5,000–10,000 yuan per worker to help them transfer to one of
the new endeavours.73 They were still to be employed by the Ministry, but were
to be placed in one of four types of activities: the production of coal-based chem-
ical products, the utilization of mine wastes, the production of coal coexistent
materials, and production of all manner of consumer goods and services. Now
that these sideline businesses were not only legitimate in the socialist market
economy, but strongly encouraged, they multiplied quickly. By 1995 the total 
output value of the businesses attached to the coal industry as a whole was 41.8
billion yuan, of which those attached to the CMAs alone reached 33.2 billion
yuan, taxes and profits were 2 million yuan, and 2 million workers were producing
4,000 products at 20,000 factories.74

Other measures were the 4 per cent reduction in March 1994 of the value-added
tax rate on coal products from 17 to 13 per cent; the rigorous implementation
towards the end of the year of the ‘packaging’ of purchase, sale, and transport
contracts; and the san bu (three no’s) delivery policy introduced in November
1994 aimed at ending the triangular debts. (The three no’s were no shipment with-
out payment, commercial draft, and the clearing of outstanding payments.)75 At
the same time, the actual payment transactions were transferred from the mine
administrations to the banks which were able to exert greater pressure on debtors.

The industry’s finances were also bolstered – at least initially – by the 
establishment of several official coal exchanges to help counter the rampant 
corruption that had arisen primarily due to the two-track pricing system. Coal
allocations were still decided by the major coal consumers (the MCI itself, the
Ministry of Railways, Ministry of Chemicals, and Ministry of Electric Power) at
annual coal conferences. Brokers at the coal exchanges, the first of which began
operating in 1992, now matched coal output beyond these key ministries’ needs
with those of other consumers.

Towards the end of the Eighth Five Year Plan period a major step was taken
towards relieving the industry’s tremendous burden of maintaining retired miners.
At that time 3.5 million workers were supporting 1.06 million retirees at 5 million
yuan per year, the industry’s total retirement debt being 160 million yuan. Worse,
the number of retiring workers was expected to rise sharply in the coming years.
In March 1995 the State Council approved social security systems for eleven 
ministries, among which was the MCI. Under the new pension scheme 
3 per cent of each worker’s monthly salary would be diverted to build up his own
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retirement fund. Over the next ten years, the proportion would gradually be
increased until it reached 8 per cent. An insurance scheme was also introduced to
cover unemployment, medical care, work injuries, and maternity leave.76

The final big change in the industry, in what surely had been one of the most
extraordinary periods in its history, was the establishment in the summer of 1995
of the Shenhua Group Corporation. It was the first state owned coal enterprise to
become a shareholding company with limited liability, a change made possible by
the passing of the Company Law in July 1994. Separate subordinate companies
were formed to finance the mining of coal and the building of the railway lines,
power stations, ships, and ports.

There were some significant events with respect to trade during the Eighth Five
Year Plan period, including changes in trading partners. In January 1993, after
many years of discussions, an agreement was signed with Israel. In May of the
same year, due to prolonged failure of payment, China decided to decrease
exports of coal to their old ally, North Korea.77

The administration of trade was further consolidated. In October 1994 the
CNCIEC became solely responsible for handling the planned export quota set by
the state. Separate departments were created to handle the export of power, and
coking coals and anthracite, and to manage diversified activities. When the new
Ministry had been established in June 1993, Minister Wang Senhao announced
that exports would be 50 million tons per year by 2000. However, it was soon real-
ized that this target was wildly optimistic. Over the Eighth Five Year Plan period
the average annual increment in exports was only 2.27 million tons, and the total
at the end of the Plan period was but 28.62 million tons. Furthermore, the ship-
ments to the Qinhuangdao (Hebei) port were continually late.78 The results were
power shortages in other parts of China, and havoc for international shipping
schedules, the government being forced to pay a fortune in demurrage fees. There
were also continuing quality problems. In 1995, some 65,000 tons of the 14 million
tons processed for export at Qinhuangdao were rejected.

In February 1995, a third coal exporting company, the Shenhua Coal Import
Export Corporation, was established to ship coal from the Shenfu fields (Inner
Mongolia). (The first and second were the China Coal Import and Export
Corporation established in 1982 and the Shanxi Coal Import Export Corporation
in 1994). Besides coal, the industry was now exporting mining equipment.

Attempting to attract foreign involvement, the government aggressively adver-
tised the fact that it wanted to form joint and cooperative ventures for the 
construction of mines, pit-mouth power stations, coal-gasification plants, cement
factories, and slurry pipelines. Initially, it sought only loans. Between 1990 and
1994 the Ministry spent US$4 billion in loans (the fourth set) from the Japanese
Ex-Im Bank on railway and highway projects, and government loans from
Sweden, Italy, and other countries, on mine upgrading. Most foreign funding in
the coal industry continued to come from Japan. It was Japanese funding that
supported the development of the Shenfu coalfield.

In December 1994 the SPC and Ministry of Foreign Trade and Economic
Cooperation released a list of 210 major capital construction and technical 
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renovation projects to be started between 1993 and 2000. The items listed under
coal industry were: construction of Huojitu Pit (Dongsheng Mining Area of
Shenfu Coal Field) including transportation and water supply facilities, with
annual production of 5 million tons; Jining No. 2 Mine, Yanzhou Mining Area
(Shandong), with annual production of 4 million tons; Jining No. 3 Mine, Yanzhou
Mining Area (Shandong), with annual production of 5 million tons; Xuchang
Mine, Yanzhou Mining Area (Shandong), with annual production of 1.5 million
tons; Daizhuang Mine, Yanzhou Mining Area (Shandong), with annual production
of 1.5 million tons; Fucun Mine, Tengnan Mining Area (Shandong), with annual
production of 3 million tons; Anjialing Opencut Mine, Pingshuo Mining Area
(Shanxi), with annual production of 15 million tons; Chensilou Mine, Yongcheng
Mining Area (Henan), with annual production of 2.4 million tons; and Cheji Mine,
Yongcheng Mining Area (Henan), with annual production of 1.8 million tons.79

Over 300 joint venture or cooperative coal projects were announced at the 1995
Fujian Investment and Trade Fair, including 16 large mines, 39 power plants, and
180 diversified projects, such as extraction of methane gas and sulphur iron ore,
and construction of coking, peat processing, coal treatment, fireproof materials,
and coal machinery plants.80 In conjunction with the announcement of these pro-
jects the state relaxed control over joint venture procedures. In order to facilitate
negotiations, the MCI and provincial governments were given the authority to
examine and approve coal investment projects totalling US$10 million or less, and
the Special Economic Zones, open coastal cities, and inland provincial capital
cities were authorized to examine and approve projects of US$30 million or less.

The entry in an Industrial Catalogue Guiding Foreign Investment released in
1995 read as follows:

1. Design and manufacture of coal extraction and transportation equipment.
2. Design and manufacture of complete sets of gasification equipment.
3. Manufacture of equipment for the production of highly concentrated coal

slurry and additives.
4. Comprehensive development and use of low-calorie fuels and associated

resources.
5. Comprehensive development and use of coal.81

Hammer’s death in December 1990 was a blow to the industry’s attempts to
integrate internationally. In April 1984 he had signed the largest-ever joint ven-
ture agreement with China, the Antaibao opencast mine project, and despite all
the problems it had encountered, Hammer had been determined to keep it in the
company’s portfolio. However, soon after he died, the new management of
Occidental Petroleum, the parent company, announced that it would divest itself
of various loss-making projects, including the Antaibao mine. Production from
the mine peaked at 12 million tons, considerably less than the planned 15.33 
million tons, and was only about 9 million tons in 1990.82 Losses of US$31 million
were reported for that year. In June 1991 Occidental Petroleum sold its share to
the joint venture partner, the Bank of China Trust and Consultancy Company.
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Of the new trackage to be layed during the Eighth Five Year Plan period, a key
project was the second phase of the 653-km Datong (Shanxi)-Qinhuangdao
(Hebei) railway line, along which twelve coal depots with modern loading and
unloading equipment were to be installed. Total storage capacity at the port was
to be expanded to 18 million tons. Other projects were the electrified double-
tracked 252-km Houma (Shanxi)-Yueshan (Henan) line linking up with the
Jiazuo (Henan)-Zhicheng (Sichuan) line in central China; the 940-km Jinan
(Shandong)-Tongliao (Jilin) line; a third line connecting Qinhuangdao (Hebei)
and Shenyang (Liaoning); a 274-km line linking Xian (Shaanxi) and Ankang
(Shaanxi); and Inner Mongolia’s first electrified line running between Jungar
(Inner Mongolia) and Datong (Shanxi), a distance of 264 km, which was to be
completed in the summer of 1997.

In 1991 construction of the 810-km Shenmu (Shaanxi)-Huanghua (Hebei) line
was begun, followed in 1993 by the 2,553-km Beijing-Kowloon (Hong Kong)
line. The latter was to be completed in 1996, and to be used not only as a passen-
ger line, but also as a major coal transport artery. Its routing was planned care-
fully to minimize distances to power plants along the way. The 1,622-km Lanzhou
(Gansu)-Urumqi (Xinjiang) line was ready for operation in January 1995.

At the end of the Eighth Five Year Plan period the railways were facing severe
deficits. Not only were operating costs rising by up to 15 per cent per year, but 
as highway transport improved, ridership on the railways steadily declined. 
A Railway Construction Fund had been established in 1991 in the form of a sur-
charge per ton-km on freight, and passenger fares and freight tariffs were raised
in October 1995. However, the costs of repairing the railways after extensive
flooding, and maintaining the old equipment which had been poorly managed for
decades, far exceeded these additional revenues.83

In March 1994 the Shanxi Provincial government announced several measures
to improve the efficiency of coal transport through economies of scale. Many
small railway stations used by local mines were to be closed, while the storage
areas of others were to be expanded to a minimum of 300 hundred tons capacity
each. Coal depots not on the railway line were to be closed.84

In August 1992 and December 1995 the Ministry of Railways issued bonds
worth 2 billion yuan and 1.53 billion, respectively. Passenger fares were raised by
50 per cent in October 1995, and freight tariffs by 18 per cent.85 The government
tried to attract foreign financial, technical, and material assistance in expanding
and improving the railway network by offering potential investors authority to set
prices and railside real estate development privileges. As with coal prices, the
government had hitherto not granted pricing authority for fear of inflation. It was
announced in December 1995 that the heavily used Guangzhou-Shenzhen (both
in Guangdong) line was to be floated on the Hong Kong Stock Exchange and the
management given authority to set its own ticket prices.

A very significant transportation development was the US$888.6-million
agreement reached in Beijing in August 1994 with a US-led international con-
sortium to build the 600-km ‘Yu-Wei’ coal pipeline from Yu County, near
Yangquan (Shanxi), to Weifang (Shandong).86 To be completed late 1997, it was
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to transport 15 million tons of coal per year, and later be extended another 205 km
to Qingdao (Shandong). This would make it the longest coal slurry pipeline in the
world. The contract called for fifty years of cooperation and it was hoped that the
investment would pay for itself within seven years. Five million tons of the coal
were to be used annually by a power station in Weifang and 8 million processed
tons were to be sold abroad, and the rest on the spot market. The deal included the
construction and operation of a coal cleaning plant, an underground slurry line, 
a dewatering and briquetting plant, and port facilities. The coal would first be
crushed and ‘deep cleaned’, then additives would be injected into the slurry to
reduce the sulphur emissions by about 50 per cent and ash by 75 per cent.

As for seaport development during the Eighth Five Year Plan period, the fourth
phase of the coal loading project at Qinhuangdao (Hebei) was to be completed,
there was to be more development of the Qingdao port (Shandong), and new coal
unloading berths at Nantong (Jiangsu), Zhangjiagang (Jiangsu), Zhoushan
(Zhejiang), Xiamen (Fujian), Guangzhou (Guangdong), and Shantou
(Guangdong). The coal wharves at Shanghai, Hainan, Dalian (Liaoning), Wenzhou
(Zhejiang), Meizhou (Fujian), and Guangzhou (Guangdong) were to be renovated.

On the Changjiang some twenty-four berths for coal and phosphorus were to
be built, and extensive dredging was to be carried out to enable larger ships 
to reach cities farther up the river. Ultimately 25,000-ton ships were to be able to
berth at Nanjing (Jiangsu), 5,000-ton ships at Wuhan (Hubei), 3,000-ton ships at
Yichang (Hubei), 1,000-ton ships at Shuifu (Yunnan), and 300–500-ton ships
were to be able to ply up the main tributaries of the Changjiang. In all, a total of
50 million tons of loading capacity were to be added and 30 million tons of
unloading capacity.87 At the end of the Eighth Five Year Plan the government
announced plans to consolidate and improve the inland water transportation net-
work. Priority was to be given to the expansion of the Grand Canal and to
improvements on the Changjiang and Heilongjiang, as well as the Huai, Xi, and
Songhua Rivers.88

Several expressways were also to be completed: Beijing-Shijiazhuang (Hebei),
Jinan-Qingdao (both in Shandong), Chengdu (Sichuan)- Chongqing, Kaifeng-
Luoyang (both in Henan), and Xian-Baoji (both in Shaanxi).

The total energy conservation target for the Eighth Five Year Plan was 167 
million tons sce. The amount of coal consumed in mining each 10,000 tons was
to be reduced from 305 tons in 1990 to 295 in 1995. The Ministry of Energy
Resources also set a goal of replacing thirty-one small electricity generators with
larger ones. The small ones would generate a total of 6 million kW and larger
ones 7.5 million, resulting in a saving of 3 million tons of raw coal each year.89

The target for energy conservation was doubled in 1993: ‘Great importance will
be attached to the practice of economy while accelerating development of energy
and raw materials. In the remaining years of the Eighth Five Year Plan, all pos-
sible means are to be employed to boost the annual energy conservation rate to
3.7 per cent from the original planned 1.8 per cent.’90

A draft set of energy conservation laws was published in late 1993.91 These set out
clearly how energy consumption was to be monitored and what the consequences
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would be if they were violated. Specifically, a fine of one to five times the value
of an enterprise’s profits would be levied if it used equipment which did not meet
national efficiency norms, refused inspection of its equipment, showed the energy
inspectors equipment which it did not actually use, produced products which were
labelled as being energy-efficient but actually were not, imported equipment
which did not meet national standards, etc. Offending enterprises were liable to
pay high prices for energy consumption above set norms, have the profits which
were made while using inefficient equipment confiscated, their businesses shut
down, and/or their equipment confiscated.

In the early 1990s several foreign energy experts established offices in China
to teach energy management in both the public and private sectors. For example,
in November 1993 the Beijing Energy Efficiency Centre (BECon) was estab-
lished. Operated jointly by the Energy Research Institute of the SPC, the Battelle
Pacific Northwest Laboratories, and the Lawrence Berkeley Laboratory, the four
main tasks of this new organization were to:

1. provide policy advice to central and local government agencies
2. support the development of energy efficiency businesses
3. create and implement public information and technical training programmes

for Chinese energy planners and managers
4. design mechanisms for financing energy efficiency, including setting up 

a disbursement system for loans from multilateral organizations such as the
World Bank and Asian Development Bank …92

In June 1993 a Clean Coal Technology Centre was established in Beijing.93

Of particular importance was research into the ‘dry’ processing technique, a
purification process for raw coal that does not require large quantities of water.

China was one of the first countries to respond to the international goals set at
the 1992 Earth Summit held in Rio de Janeiro, by issuing Ten Strategic Policies
for Development and the Environment. In 1993 the NEPA and the SPC formu-
lated the China Environmental Protection Action Plan (1991–2000), and NEPA
devised the Outline for National Environmental Protection (1993–98).94 An
important component of these was a trial programme, aimed at combatting the
acid rain problem, of charging coal-burning industries for their emissions of sul-
phur dioxide. The experiment was implemented in the provinces of Guangdong
and Guizhou, as well as nine cities including Chongqing and Yibin (Sichuan),
Nanning, Guilin, and Liuzhou (Guangxi), Yichang (Hubei), Qingdao (Shandong),
Hangzhou (Zhejiang), and Changsha (Hunan).

In March 1994, the State Council adopted Agenda 21 – A White Paper on
Chinese Population, Environment and Development in the Twenty-first Century,
which included several sections on pollution control and efficient energy con-
sumption.95 According to an associate project director of the Worldwatch
Institute, China has ‘crafted one of the most elaborate, ambitious national Agenda
21 Plans’.96
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In 1995 the Air Pollution Prevention and Control Law which had been introduced
in 1987 was amended to include stricter sulphur dioxide control regulations.

The Ninth Five Year Plan: 1996–2000

The Ninth Five Year Plan called for coal production in 2000 to reach 1.45 billion
tons (not the 1.5–1.6 which had been proposed before the previous plan), of
which 620 million were to come from the CMAs, 220 from the LS mines, and 610
from the LNS.97 The Shanxi Energy Base would contribute 574 million tons (not
600), and Shanxi Province alone, 400 million tons (not 440).98 Some 800 exist-
ing mines were to be renovated, and 24 new mines were to be built in Shanxi.
Production in Guangxi was to increase greatly, from 12.3 million tons in 1995 to
80 in 2000, and of this, 20 million tons were to be shipped to other parts of the
country, and 3 million tons exported.99

The new underground mine construction priorities were Huainan (Anhui),
Huaibei (Anhui), Yongeheng, and Yanzhou (Shandong), and the opencast were
Pingshuo (Shanxi), Shenfu-Dongsheng (Inner Mongolia), Jungar (Inner
Mongolia), and Panxian (Guizhou). The Jungar Mine, with foreign cooperation,
was to go into operation in October 1997 and produce 12 million tons per year for
the next fourteen years, all of which would be washed before marketing. Labelled
the largest investment project since 1949, besides the mine itself and washeries,
it included a thermal plant and a 216-km electrified line to Datong (Shanxi),
which would connect with the line to Qinhuangdao (Hebei). Fujian Province, long
thought to have virtually no coal, was found to have some thirty-three fields and
a 2000 target of 12 million tons was set for the Province.

Partial mechanization was to be installed at 80 per cent of the CMAs, and 
OMS – 1.217 tons in 1990 – was to reach two tons. The respective levels for the LS
mines would be 20 per cent and one ton. Some 100 existing washing plants were to
be improved, while another 223 were to be built.100 This would increase the amount
of coal being washed from 202 million tons in 1995 (15.6 per cent of the total out-
put) to 420–450 in 2000 (about 30 per cent, down from the earlier over-optimistic
50 per cent). Prepared capacity at the CMAs was to go from 5.25 to 13 per cent of
the developed reserves and at the LS mines from 2.6 to 7 per cent. The 100 coun-
ties with the best production potential were each to produce 5 million tons.

Total output value of the diversified activities operated by the coal industry as
a whole was to reach 80 billion yuan in 2000, with taxes and profits earning some
6.5 billion. Those operated by CMAs would earn 60 billion yuan, nearly twice
what it had been in 1995, and actually surpassing the output value of coal and coal
products. They would generate taxes and profits of 5 billion yuan and employ 
2.4 million workers. By 2010, the diversified activities were to earn some 150 
billion yuan in output value, and 12.8 billion in taxes and profits, and employ
about 2.5 million workers.101

Approximately 300 coal projects were to be advertised as potential foreign
joint ventures, and, in all, the work force was to be reduced by another 500,000
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workers. Four ‘strategic’ areas of research identified for the industry were the
construction of small pit-head power plants, using preparation plant refuse and
middlings; coal methane gas development; clean coal technology, especially sul-
phur removal; and slurry transport. Sixty per cent of the miners were to complete
senior-middle school.

Considerable emphasis was put on improving safety at the mines. The fatality
rate per million tons was to be below one at the CMAs, less than four at the LS
mines, and less than eight at the LNS.102 Not only were the high accident rates
receiving unwanted international attention, a major crisis was developing for
underground mines. While on the one hand the industry was desperately trying to
find jobs for thousands of surplus, often older surface workers, on the other, there
was increasing difficulty in finding young men willing to work underground. The
present generation of young men in their late teens and early twenties, conceived
in the late 1970s, were the first born under the one child policy. Their families
were loathe to have their only child take up such a dangerous occupation. In April
1997 it was announced that the head of a state mine where over ten people were
killed in accidents in a given year would be fired, and any head of a provincial
mine would be dismissed if there were two fatalities in one year.103 Two years
later the goal was set that no more than one, four and seven to eight deaths were
to occur per million tons mined at SPMAs ( formerly known as CMAs), LS and
LNS mines, respectively.104 Total mining fatalities were to be no more than
4,000–4,400 per one billion tons. The Coal Law stipulated that as of July 1997 all
coal companies had to provide accident insurance for all underground workers.
Compensation to families who lost a relative would rise to 50,000 yuan, which
was over 20 per cent above the previous level.105 After accidents at two mines in
Henan killed thirty-six people in April 1998 some officials were criminally
charged or sued. Others may have been forced to make self-criticisms and/or
expelled from the Party.106

Wang Senhao, Minister of Coal, made the very significant announcement in
April 1996 that the contract system used in the industry since 1985 would be
replaced with a new system called the ‘Xinji model’, named after the three Xinji
mines in Huainan (Anhui).107 Construction of the first mine to employ the model
had begun in 1989. The production goals of all three were reached in four years,
whereas hitherto most mines had taken at least six to reach their full capacity, 
and the OMS was a remarkable ten tons. The Xinji mines also had considerable
success in bringing down their debt levels, not only by eliminating delays in pro-
duction from new pits, but by combining the profits of all the various enterprises
at the mines to help repay loans.

These mines exemplified the goal for coal enterprises to be responsible entirely
for their own management, without any government funding or involvement in
operational procedures and decisions. The ultimate goal was gufenhua, to make
the CMAs limited liability or shareholding companies, and the coal mining
bureaux into corporate groups. In January 1997 it was announced that the three
mines at Xinji would be listed on the Hong Kong Stock Exchange in the third
quarter. This would be the first coal project in China to issue shares abroad.108
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Under the contract management system it had been found that the great varia-
tions across the country in the resources and in market conditions meant that
some mines fared much better with less state involvement, while others fell
behind, and the differences were widening. In the application of the Xinji model,
mines were to be classified into three different groups. The first comprised those
that were doing well. They were to be completely responsible for their own prof-
its and losses, and after-tax profits would belong entirely to them for re-investment
in such things as pit-head power plants, manufacture of coal methane gas, and
their own branch railway lines and/or ports. The second group, less successful but
with promise, would be able to obtain from the state some financial support and
assistance in changing their operational structures. The third group were those 
in very serious financial trouble. A special team from the MCI would give them
priority investment, loans, subsidies, and technological upgrading.

The first limited liability group, the Zhengzhou Coal Industry Group Limited
Liability Company, was established out of the former Zhengzhou Coal Mining
Bureau (Henan) in January 1996.109 It had a deficit of 50 million yuan in 1990,
but progressed to making a profit of 80 million by 1995. This was done entirely
through changes in management. Support services such as repair workshops,
stores, schools, and hospitals, were administratively disassociated from the 
production work at the pit sites and given complete autonomy. The pits were 
converted into seventeen companies, each with semi-official status as legal enti-
ties. In 1996, the subsidiaries of the Zhengzhou Coal Industry Group became
shareholding companies, while the parent corporation continued as a state owned
limited liability company. In all, there were six mines, nine supporting compa-
nies, and seventeen specialized subsidiaries.

The detailed eighty-one article Coal Law, which came into effect in December
1996, was aimed not only at regulating coal development and production, but
establishing a rational relationship between the state and individually licensed
(LNS) mines.110 It also sought to ensure efficient use of coal resources, labour,
and equipment; to clarify mining rights in ethnic minority areas; and to guaran-
tee the security of coal deliveries. The law was formulated in conjunction with the
Revised Mining Resources Law, the Implementation Ordinances for the Mines
Safety Law, and the Law on Electric Power, all issued earlier that year or in 1995.
The changes to the 1986 Mineral Resources Law, released in August, made
investment in coal mining much more attractive to foreigners and simplified the
approval process. The earlier Law had been ambiguous on the subjects of rights
and jurisdictions. Conflict resolution procedures were considerably clarified in
the new Law.

In the summer of 1997 the MCI announced plans to establish two enterprise
groups out of the Yanzhou (Shandong) and Datong (Shanxi) Coal Mines, and to
list four coal companies – the Yanzhou (Shandong), Pingdingshan (Henan),
Zhengzhou (Henan), and Antaibao (Shanxi) – on domestic stock markets. It was
hoped that many of these would eventually be listed on the Hong Kong Stock
Exchange. The Inner Mongolia Yitai Coal Company was launched on the
Shanghai Stock Exchange in August 1997.
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The first large industrial group, the China Coal Materials and Equipment Group,
had been established in 1993. In August 1997 another three were formed: the China
Coal Import and Export Group (CCIEG), based on the former CNCIEC, would
now supervise domestic trade as well as international; the China Coal Construction
and Development Group would manage mine designing, construction, equipment
supply, technical consultation, and development; and the China Coal Multi-
Utilization Group would oversee the sales of coal-derived chemicals and building
materials, clean coal and thermal power, and also supervise sideline service sector
businesses.111 A fifth group, the China Coal Material Group, was to be established
later. A notable purchase of the CCIEG was The Holiday Inn Pudong Hotel
(Shanghai), situated within the thirty-three storey China Coal Mansion, a property
purchased for US$68 million. It was opened in February 1998.112

Radical re-organization of the central government affected the coal industry. It
was announced in the spring of 1996 that there would be, at some unspecified
point in the future, mergers involving the power, metallurgical, electronic, mechan-
ical, chemical, coal, and railway and transportation industries. The forty min-
istries, departments, and agencies within the State Council would be reduced to
twenty-nine, and the SPC and State Economic Commission would also be merged
into one agency. In the summer of 1997 the State Council hinted that several of
the production ministries would be converted into state corporations in 1998.

The time chosen to carry out this radical re-organization was the NPC held in
March 1998. Fifteen ministries and some commissions were either merged or 
disbanded and four new bodies were created.113 The MCI was thenceforward 
re-labelled the Guojia gongye meitan ju – ‘State Coal Industry Bureau’ (SCIB) –
sometimes also translated as State Administration of Coal Industry (SACI), and
put under the State Economic and Trade Commission (SETC) which had been
created in 1993.114 Other former ministries put under this Commission were those
which had been responsible for power, metallurgy, machine building, chemicals,
and internal trade. The former national councils for light and textile industries,
the former State Grain Reserve Administration, China National Petroleum
Corporation, and China National Petrochemical Corporation were also brought
under the SETC. Importantly, the environmental protection administration was
elevated to ministry status, indicating the priority that reducing pollution had
become. Formerly called the NEPA, it was now called the State Environmental
Protection Administration (SEPA).

The timing of these stunning announcements was courageous. An end to the
Asian financial crisis was nowhere in sight, and China was under considerable
pressure to devalue its currency. The level of urban unemployment reached some
13 million by mid-1998, with untold rural unemployed. Though social security
systems for eleven ministries, including the MCI, were in the planning stages as
early as 1995, by 1998 no comprehensive and nationwide social security system
had been implemented. A special task force had been established to try to place
the redundant workers in new jobs.

In July 1998 the PLA was ordered to relinquish all business endeavours, includ-
ing its remaining interests in coal mining, transport and distribution networks
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all over the country. The State Council in the following month announced the
transfer of the ninety-four CMAs, in all accounting at that time for just under 
40 per cent of total production, to provincial governments.115 Thirty of these
mines would have auditors assigned them by the State Council, while auditors for
the others would be assigned from their local governments. Taxes would go to
local governments but profits would stay with the coal enterprises. The challenge
to make viable and profitable operations of the newly named ‘State Priority
Mining Administrations’ (SPMAs) was now in the hands of provincial authorities
and the mine enterprise managers.

A main goal of the China Coal Industry Association (CCIA), launched in
March 1999, was to study ways of integrating the industry into a socialist market
economy. Based on the former China Coal Industrial Enterprise Management
Association and combining eleven other associations, it was registered with
the Ministry of Civil Affairs and under the guidance of the SCIB. Other goals
were to promote scientific management, expand foreign cooperation, and draft
a series of industrial regulations concerning quality, technology, and management
standards.116

Preliminary outlines for the Tenth Five Year Plan (2001–2005) were announced
in early 1999. The number of sectors given production targets was to be pared
down and the Plan would further activate market forces and encourage integration
into the global economy. The main priorities were environmental protection, cur-
tailing the disparity between coastal and inland regions, and stimulating consumer
spending.117 At this stage no specific mention of the coal industry was made.

A total of 206.4 billion yuan was budgeted for the coal industry over the Ninth
Five Year Plan period, of which it was hoped 20 per cent would be foreign capital –
half in the form of loans from foreign governments, and half in the form of for-
eign direct investment.118 In June 1996 the State Council announced that foreign
companies would be granted not only a greater role in the industry, but actual
controlling interests in the mines.119 In January 1998, another incentive to foreign
investors was given in the form of a 50 per cent exemption on import duties for
fuel, raw materials, and infrastructural and agricultural products. In March 1999,
Zhang Baoming, head of the SCIB boldly indicated that ‘a huge amount of 
foreign funds’ would be sought to develop and modernize the industry.120

Not long after this announcement the ASEAN Forum on Coal held its inaug-
ural meeting and pledged ‘to protect the interests of the region’s coal industry and
determine how best to exploit a resource that will last much longer than hydro-
carbons … to strengthen bilateral and multilateral cooperation on coal mining and
trading among all member countries … to strengthen institutional and policy
frameworks, promote clean coal technology, and enhance private sector invest-
ment’.121 All of the countries in the region were keen to explore the possibilities
of reducing their dependence on foreign oil, and to learn how clean coal tech-
nologies could produce a cleaner, more efficient, and convenient product. Though
China was not a member of ASEAN, the formation of this organization no doubt
raised the hopes of the Chinese government that member countries would
increase their imports from China.
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A formal Memoradum of Policy Understanding (MOPU) was signed between
the International Energy Agency (IEA) and China in October 1996. On the ‘basis
of equality, reciprocity, and mutual benefit’ there was to be cooperation in energy
supply security, energy and the environment, energy policy, energy statistics
and modelling, foreign investment and trading in energy, energy technology,
and energy efficiency.122 The IEA was to work with the State Development
Planning Commission, SETC, the SEPA, and National Bureau of Statistics as well
as state owned energy enterprises such as the State Power Corporation, China
National Petroleum Corporation, and China Energy Conservation Investment
Corporation.

At the annual trade fair held in Xiamen (Fujian) in September 1996, 200 coal
projects seeking foreign funding were exhibited, and attempts were made to
secure investment in coal strip mines, renovating of existing mines, clean coal
technology, coal slurry pipelines, coal-bed methane gas exploitation, pit-mouth
electricity plants, coking plants, cement plants, coal mining machine factories,
and refractory material plants.

The entry in the revised Industrial Catalogue Guiding Foreign Investment (see
previous section on Eighth Five Year Plan) put into effect as of 1 January 1998,
was broadened to include coal dressing and clearly stated that the Chinese part-
ner had to be the majority share holder:

1. Design and manufacture of coal mining, dressing and transportation
equipment.

2. The mining, washing and dressing of coal, with special care and rare varieties
of coal subject to the Chinese partner holding a controlling share of domi-
nant position.

3. Production of coal slurry and liquefaction of coal.
4. Comprehensive development and use of coal.
5. Comprehensive development and use of low-thermal-value fuels and associ-

ated resources.
6. Pipeline transportation of coal.
7. Prospecting and development of coal-seam gas.123

In the late 1990s the China National Coal Industry Import and Export Corporation
(CNCIIEC) became involved in various international coal development projects.
Wholly-owned subsidiaries were set up in Brussels, Tokyo, and Sydney. A 10 
per cent share of the Coppabella opencast coal mine in Queensland was pur-
chased in 1998.124 It was expected that China would be importing more coal from
Australia to be used in independent private power projects.125

However, while major changes in the industry’s organizational structure were
taking place, the demand for coal was actually beginning to fall perceptibly, from
1.447 billion tons in 1996 to 1.392 in 1997, and 1.295 in 1998.126 Not long into
the Ninth Five Year Plan it was clear that due to the shutting down of boilers in
thousands of bankrupt industrial state enterprises, especially in the northeast, and
the facts that the economy had become more light industry-oriented, domestic
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production of some heavy industrial products was being reduced in favour of
imports, more efficient new equipment was consuming smaller amounts of coal,
and the urban residential and commercial sectors were converting to gas, there
was no need to increase production at that time.

A target of 1,290 million tons had been set for 1996, less than the final figure
for 1995, and in February 1997, Wang Senhao, Minister of Coal, announced there
was to be no increase in production over the 1996 level because some 100 million
tons were stockpiled around the country.127 This would force many more mines to
operate considerably below their intended capacity. A couple of months later 
Li Peng stated in a report entitled China’s Energy Policy: ‘owing to technological
progress, conservation in the use of coal, the development of other types of
energy, and the need to protect the environment, the share of coal in the total 
primary energy structure will decline.’128

In October an agreement was reached to control output from Shaanxi, Henan,
Hebei, Shanxi, and Inner Mongolia. Wang tried desperately to bring production
under control. He called for the closure of all individually licensed (LNS) mines,
all mines involved in illegal sale and rental of extraction licences, and mines that
infringed on the boundaries of other mines. He encountered difficulty, however,
because in the poor rural areas the township government leaders were reluctant to
close down what had become lucrative revenue- and job-providing operations.

By the end of 1997 over 14,700 illegal township mines had been closed, includ-
ing some 8,600 that were unsafe, 3,500 found operating on state mine land 
without permission, and about 1,400 that were operating beyond their allocated
boundaries.129

The SPMAs were directed to maintain their 1997 levels of production for 1998,
and all mines were ordered shut for twenty-two days at Spring Festival.130 This
was the first time in twenty years that the shutdown was so long. Adding to the
factors contributing to the decline in coal consumption at this time was the 
completion of several gas pipelines. The proportion of city residents with access
to tap gas grew from 22.4 per cent in 1985 to 78.8 in 1997.131

By late 1997 the government was openly encouraging a reduction in the role of
coal, mainly for environmental reasons, though the rate and extent of its replace-
ment with other fuels was not yet known. Since about 1994 government energy
officials had been travelling around the world to secure shares in foreign oil
developments and to negotiate import agreements. Plans for the construction of
domestic ports equipped to handle and refine oil, natural gas, and liquefied natural
gas were in progress. These initiatives and their results were not publicized at first.

In June 1998 the production target for the year was reduced by 70 million tons,
and in August it was announced that 22,000 mines without licences would be
closed by 2000 so as to reduce output by the 200 million tons necessary to bring
down supply closer to demand.132 In November the State Council revised the 
figures: now 25,800 mines would be closed, of which 2,904 were in Shanxi.
Nationwide production was to be reduced by 250 million tons, and of this
Shanxi’s production would be reduced by 69.8 million tons. All illegal mines were
to be closed by the end of 1999.133
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The government took advantage of the sharp decline in oil prices in March
1997, though the differential between domestic and international prices created 
a serious diesel smuggling problem.134 In July 1997 the average domestic market
price of oil was US$34.42, while the international price was only US$17. In 1997
imports of crude oil and finished oil products were 33.8 million tons, 140 per cent
above the 1996 level.

It was not long before economists writing in the national energy journal,
Zhongguo nengyuan, were recommending greater use of other forms of energy,
and government authorities were stating openly and unequivocally that China’s
dependence on coal could and must be reduced.135 In August 1998 officials were
quoted predicting that the demand for coal would decrease in excess of 40 per cent
over the next seven years.136 Zhao Xiuguang, a senior official with the China
National Offshore Oil Corp (CNOOC) affirmed: ‘… for a long time the use of
coal has caused problems for the environment and transport in coastal areas, and
it should be replaced as a matter of some urgency with clean and efficient natu-
ral gas to meet the needs of continued economic expansion.’137 In May 1999
Xinhua reported: ‘After five years of consideration, the Chinese government is to
shift its energy strategy towards the use of more natural gas and away from coal
as pressure for environmental protection mounts.’138 The goal was set to reduce
the then current role of coal from about 72 per cent of total energy consumption
to about 50 per cent by 2050.139

In 1998 electricity consumption in some parts of the country decreased for the
first time in two decades, and it was announced in January 1999 that coal output
that year was to be less than 1.1 billion tons, down 100 million tons from 1998.140

This target was further lowered in June to less than 1.03 billion.141 Stockpiles
amounted to an unprecedented 200 million tons at the end of February and there
were 500 idle-days of trains of fully loaded cars.142

A total of 32 million tons were actually exported in 1998, less than hoped. 
A goal of 38.5–40 million tons was set for 1999. By this time China was experi-
encing the full effects of the Asian financial crisis. The yuan was under severe
pressure, coal exports dropped nearly 8 per cent in the first quarter of 1999, and
economywide foreign direct investment fell about 15 per cent. The coal export
target for 2000, initially set to reach 50 million tons, was adjusted down to 40 
million in September 1997 when many of the Asian economies were in freefall,
but restored to 43–45 million tons in January 2000 when the beginnings of recovery
were believed to be in sight, and some months later back to 50 million tons.143

Coal shipments were resumed to North Korea in July 1999 despite the payment
collection problems in previous years.144 Quantities were the same as before – 2.5
million tons per year for five years. Half would be given in the form of grants and
half sold at international prices to be paid partly in foreign currency.

In order to counter the decline in exports the government raised value-added tax
rebates to exporters of ships, steel, cement, and coal from 3 to 9 per cent, retro-
active from 1 June 1998. Charges for international shipments from Qinhuangdao
(Hebei) and Rizhao (Shandong) were also lowered to be on par with those for
domestic shipments. In July 1998 it was announced that exports would be

168 Central planning giving way to marketization



increased to draw down stockpiles, and that the Industrial and Commercial Bank
of China would offer loans to coal enterprises to facilitate exports.

A group of 150 representatives from the State Economic Commission, the SCIB,
and related industry associations was sent to eight coal-producing provinces for
three months to enforce the closure of the 25,800 mines. They devoted their atten-
tion first to the illegal mines operating on state mine territory. It was necessary
for them to confront not only the operators of the mines themselves, but also the
local governments and all the services and agencies relating to the production,
sale, and transport of coal – banks, dealers, railways, power plants, vendors of
equipment, and consumers.145 In some areas the representatives met formidable
resistance because the sale of coal had become a major source of income, espec-
ially in areas where there were few options for alternative economic activity.
County and township officials were fired for taking bribes from the mine opera-
tors and lying to and/or keeping information from the representatives. Often
mines were closed in the presence of the representatives, only to be re-opened
soon after their departure. Sheng Huaren, chairman of the SETC, admitted that
closure of these inefficient, polluting mines with high accident rates was ‘not 
a simple problem, it is a political problem’.146

Despite the resistance of local operators and officials to the closure of LNS
mines, 23,168 were closed by the beginning of June 1999 and total net produc-
tion was 406.76 million tons, down 28.35 million tons or 6.52 per cent from that
in June 1998. Production from the township mines was down 40.80 million tons
or 25.54 per cent.147 However, due to the problem of excess labour at the SPMAs,
production at these mines was actually 11.38 million tons or 5.75 per cent above
what it was over the same period the previous year, and at the LS mines 1.07 
million tons or 1.38 per cent higher.

By the end of 1999 a total of 31,000 small mines had been closed.148 In the
interests of preventing prices from falling further, the 2000 outputs of coal, steel,
and sugar were capped. Coal production was to be kept below 900 million tons,
or 72 per cent of the 1998 production level, and 56–60 per cent of the original 
target of 1.5–1.6 billion tons that had been suggested in 1993–94.149 In 2000
another 18,900 mines were to be closed and total production was not to exceed
870 million tons.150 Within the space of five years production had decreased by
over 500 million tons to the 1985 level.

The problem of unpaid wages and pensions at the state mines persisted. In March
1998, during the NPC, thousands of miners blocked railways in Heilongjiang in
protest over the default on earnings and welfare payments.151 There were 60,000
unemployed miners in Jixi and 40,000 in Shuangyashan alone. The following 
year 500 laid-off miners from Dujian state mine held a protest in Chengdu
(Sichuan).152 They had not received basic living expenses for three months. This
demonstration received international attention due to the presence of the 
Hong Kong-based Information Centre for Human Rights and Democratic Movement
in China, some members of which travelled to Chengdu to give tacit support to
the miners. This organization was again present a year later when 500 miners
blocked railway lines between Guiyang (Guizhou) and Kunming (Yunnan) in
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protest over inadequate provision for 40,000 miners from six mines in Sichuan
who were soon to be laid off.153

In April 1999 over 4,000 retired miners held up traffic on a railway in Fushun
(Liaoning) for 4 hours, in protest over non-payment of pensions.154 In September
5,000 miners from Xiahuayuan mine (Hebei) blocked the railway between Beijing
and Baotou (Inner Mongolia) demanding that the bankruptcy of their mine be
declared invalid because it was not approved by their union. They also demanded
overdue wages, some nine months in arrears.155 In February 2000 about 20,000
miners protested the low termination pay granted when their mine near
Yangjiazhan (Liaoning) was shut down. They blocked the main roads for three
days until a 1,000-member police force was called in to end the violence.

Fourteen SPMAs were forced by the government to declare bankruptcy (a hith-
erto impossible option) in April 1999, and 40 old LS mines to close within the
year. Some 260,000 workers would have to find new employment and another
200,000 would face early retirement.156 This was in addition to the 400,000 to be
moved to diversified activities in that year alone.157

It was a hopeless loop. The more coal that was produced, the higher the losses
at the state mines. The Ministry had set ‘loss-reduction targets’ in February 1996:
none of the state mines was to have a deficit in 2000, and 60 per cent were to
make profits.158 The slogan at the time was san nian fangkai meijia, san nian
chou hui butie – in three years liberalize the price of coal, in three years remove
all subsidies.159 This three-year deadline was to apply to the state owned sector as
a whole. The industries with the greatest excess capacity and inefficiencies were
coal, textiles, paper, petrochemicals, metallurgy, non-ferrous metals, armaments,
cement, glass, and the railways.

In the summer of that year, officials from thirty-two large loss-making mines
had promised to resign if their operations did not become profitable before the
end of 2000.160 The actual proportion of profitable CMAs was 39 per cent at the
end of 1996 (a total of 36 out of 93 at that time), up from 25.7 per cent in 1995.
Then in 1997, for the first time for many years, the industry nationwide recorded
profits, with sixty-five CMAs registering profits of some 200 million yuan, or so
it was reported.161

However, early in 1998 it was apparent that the reports of profits were incor-
rect. It was found that the mine accounts gave the impression that payments had
been received for coal purchases when in fact they had not. Losses amounted to
a total of 3.71 billion yuan at seventy-six of the CMAs.162 The mines were faced
with large deficits due to critical over-production relative to demand. In January
1999 the targets for profits in year 2000 were necessarily adjusted. The goal 
now was to have 40 per cent of the SPMAs making profits, and the number of
loss-making ones down 50 per cent.163

Compounding the problems, it was even more impossible to cover production
costs when during the first four months of 1999 the price of coal fell by 15.4 yuan
per ton. Total income of the SPMAs at the end of the year was down almost 
6 billion yuan and the industry was owed over 40 billion yuan, equivalent to over
half the expected sales income (see Chapter 6).
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In a scene reminiscent of the coal strikes that had occurred in Britain and 
Nova Scotia, a miner from the large Longfeng state mine at Fushun (Liaoning)
cried plaintively, ‘We belong to the enterprise; how can we survive without the
mine?’164 A proposal was submitted to the State Council by the SCIB to pay 
the auction proceeds from the sale of the fourteen bankrupt and forty closed
mines in the form of re-employment funds and pensions to the affected work-
ers.165 The SPMAs at this point had been under the jurisdiction of the provincial
governments for less than a year. Though the energy sector was still classified as
strategic and therefore required considerable central government involvement, the
provinces now had to shoulder a much greater share of the burden.

It was apparent that the government planned to consolidate coal production
radically and focus on improving quality. There was lack of agreement, however,
over the rate at which the old mines, many of which had been in operation for 
a hundred years or more, should be decommissioned. Despite the fact that some
of these mines had long since reached their full capacity and the costs incurred of
digging deeper could not be rationalized, there was great reluctance on the part of
the mine administrations to shut them down. These mines and related services had
powered the industrialization of China and had provided a livelihood for millions
of families spanning several generations. As in many European countries and
Canada the problem was as much a social as an economic one. The main argu-
ment for keeping the mines in the east open, besides providing jobs, was the fact
that the transport costs, paid by the consumers, were considerably less than those
for the albeit better quality coal from the central north. After a seminar promot-
ing foreign involvement in the development of China’s infrastructure, the follow-
ing statement was issued in June 1999 for the coal industry:

Apart from an appropriate increase in aggregate output, the emphasis will be
laid on readjusting the product mix and increasing the ratio of clean coal.
Meanwhile, priority will be given to building mines in coal-deficient eastern
China. The pace of mine construction in the western region will be slowed
down. Much effort will be made to improve coal washing technology and to
promote the development of the coal seam gas industry.166

However, in October that year, the State Development Planning Commission
announced the following development strategy:

China will focus on the development of electric power, and, on the basis of
coal, make great efforts to develop oil and natural gas and actively develop
nuclear energy and other new and renewable energy sources in the next 
century… The energy industry will shift its strategic focus westwards to the
Shenfu and Dongsheng coal mines in Shaanxi and Shanxi Provinces and the
Inner Mongolia Autonomous Region; it should mainly concentrate its efforts
on constructing hydropower and pit-mouth thermal power plants and
prospecting crude and natural gas in the Xinjiang Uygur Autonomous region
and offshore.
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China is expected to form major coal production bases in Shanxi, Shaanxi,
Heilongjiang, and Guizhou Provinces and western Inner Mongolia;
hydropower bases on the upper reaches of the Yellow River, and the lower
reaches of the Yangtze River; and crude oil supply centre (sic) focusing on
Daqing and Shengli Oilfields. In addition the country plans to develop geo-
thermal, wind, solar and tidal energy to change the energy consumption
structure and ensure the coordinate development of energy, national economy
and environment.167

In January 2000 it was reported that production in 1999 had been ‘put under
effective control’ in Beijing, Chongqing, Shanxi, Inner Mongolia, Liaoning, Jilin,
Heilongjiang, Jiangsu, Zhejiang, Henan, Hunan, Guangdong, and Sichuan, but
that production in Shandong and Anhui still ‘exceeded the output quota by a large
margin’.168 It was obvious that the local mining authorities were not cooperating
with the provincial governments. No formal statement was issued as to when the
old mines in the east would be decommissioned, but it seemed clear that the gov-
ernment was not going to devote the same great effort and expense to keep them
going that had been given to the limited and difficult Daqing (Heilongjiang) and
Shengli (Shandong) oilfields for already well over a decade.

A total of 8,100 km of railway lines were to be built over the Ninth Five Year
Plan period (11,800 had been built in the Eighth), 6,100 km by the central gov-
ernment, and 2,000 by regional governments. Nationwide trackage would amount
to 68,000 km by 2000, and 70,000 by 2002, of which 21,000 km or 34 per cent
would be double-tracked, and 16,000 km or 27 per cent electrified.169 Shipment
capacity emanating from the ‘three wests’ was to be increased by a total of 140
million tons, of which 75 million were directed towards the north and 52 towards
the south.

Rail cargo capacity was to reach 1.8 billion tons, or 150 million tons more than
in 1995. Some of the investment funding would come from bond issues with an
interest rate comparable to that of government treasury bonds, and some would
come from diversified activities similar to those operated by the coal industry.170

Like the coal industry, the railways had to streamline their operations and make
them profitable.171 Transfer of excess workers to diversified activities was ongoing,
freight charges were raised frequently, a railway construction fund was in place,
and dozens of small railway stations were closed. After months of discussion the
State Council finally devolved some of its authority over setting passenger fares
and freight rates to the Ministry on 1 April 1996. Beginning in the mid-1990s for-
eign investors were invited to participate more each year in the development of
the railways. In order to attract them it was imperative to give them the authority
to set fares and rates.

In 1996 four joint venture railway projects were initiated and by 1998 foreigners
were granted permission to develop land adjacent to railways and to participate in
both local and trunk railway projects. In January 1999 the hope was expressed
that the Ministry of Railways could attract 2 billion yuan worth of foreign devel-
opment capital every year over the next five years for railway construction,
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telecommunications, information processing, environmental protection, and rail-
way maintenance machinery.172 In 1996 the railways experimented with running
the trains at higher speeds to provide competitive service for passengers and to
permit more freight to be handled. Several lines sought listing on the domestic
markets.

A plan for an integrated system of higher speed railways was formally adopted
in April 1997. Also in April the Guangshen (Guangzhou-Shenzhen) line became
the first to be given pricing and operating autonomy, and the first to be floated on
the Hong Kong and New York Stock Exchanges. The government expanded its
efforts to recruit foreign investment in the railways and portions of the network,
including trunk lines, were to be privatized or leased. In August 1997 the first
joint venture line was completed, a 251-km link between Jinhua and Wenzhou
(both in Zhejiang), involving a company based in Hong Kong. In late 1997 and
early 1998 two private lines were built in Yunnan and Shandong by businessmen
who had grown weary of depending on the state-run railways.173

Five branches of the railway administration nationwide were closed, 1,000
departments were dissolved, and 68 units at station level as well as 152 small sta-
tions were closed or merged. Also like the coal industry, overmanning in the
transport sector had been severe. Over the Ninth Five Year Plan period 1.1 million
workers out of 2.2 million were to be transferred to diversified activities.174

In June 1998 a new five year plan for railway construction and administrative
restructuring was announced, along with plans for major highway and rural power
grid construction. Not only were these weak sectors of the economy, but it was
believed that these infrastructure projects would ease the unemployment problem
and help maintain economic growth at the planned 8 per cent for that year.

The railway administration was to be broken into five financially independent
firms each responsible for a different aspect of the sector. Two corporations were
established, the China National Railway Locomotive and Rolling Stock Industrial
Corporation and the China Railway Signalling and Telecommunications
Corporation. Losses in 1997 had amounted to about 4.0 billion yuan.175 These
were to be eliminated by 2000. Investment was raised substantially, from 34.9 
billion yuan to 45 billion through 2002. Forty-three per cent of this would come
from revenues, and the rest from domestic and foreign loans, bonds, and shares.
Some would be devoted to accelerating existing projects such as doubling the rail-
way capacity of the southwest region, while the remainder would go towards ten
completely new projects also mainly in the southwest region.176

Work on the Yu-Wei coal slurry pipeline project, agreed upon in August 1994,
began in May 1997. The original targets were greatly reduced. Only 7 million tons
of coal–water mixture, instead of the planned 15, would be piped from Shanxi to
Shandong, and of this only 1.4 million tons, instead of 8, would be exported.

Considerable port and water transportation improvements were to be made over
the Ninth Five Year Plan period. More than 200 berths of 1,000 deadweight tons
(dwt) or bigger were to be built, adding an annual handling capacity of 300 
million tons. The total capacity increase over the Eighth Five Year Plan period had
been 120 million tons. Annual handling capacity at Qinhuangdao port was to be
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expanded from 60 million tons in 1995 to 100 million tons in 2000, and more
wharves were to be built at Tianjin and Huanghua (Hebei).

The capacity at Xiaocao port (Fujian) was to be expanded to 50,000 tons. Coal
shipped south from Jintang port (Hebei) was transferred to trains destined for
other southern provinces. Also planned were coal trans-shipping and storage
bases in east and south China, dredging of deep water channels at the mouths of
both the Changjiang and Pearl Rivers, and direct transport links between inland
rivers and tributaries. The Han River project, completed in April 1997, enabled
ships of 500 dwt to travel from Xiangfan (Hubei) to Wuhan (Hubei).

The Grand Canal was to be further dredged to handle larger coal ships. (Hitherto
only the southern section was open, from Xuzhou (Jiangsu) to the Changjiang).
The Geographical Research Institute of the Chinese Academy of Social Sciences
and the Ministry of Water Resources and Communications, in February 1996,
proposed a new project (to be called the Shoutian Canal), which advocated an
867-km channel from the Huang River between northwest Ningxia and Tianjin.
They believed that the canal could handle shipments of coal from Shanxi,
Shaanxi, Ningxia, and Inner Mongolia, and also ease water shortages in Beijing,
Tianjin, Hebei, and Shanxi. However, the project was vehemently vetoed four
months later by those who believed that the Huang River would frequently halt
canal traffic with either too much or too little flow.

Included in the Ninth Five Year Plan was the target of reducing energy con-
sumption per 10,000 yuan of GDP (1995 prices) from 2.2 tons of sce in 1995 
to 1.73–1.78 tons in 2000.177 Total accumulated power saved would be 330–360
million tons sce, with an average energy-saving rate of 4.4–5 per cent. Coal con-
sumption for power generation was to be reduced from 403 grams per kW in 1995
to 390 in 2000, and the total amount of electricity to be conserved was 1.45 
billion kWh. The elasticity of coal consumption was to go from 0.38 to 0.32, and
coal consumed in the mining process itself was to be reduced from 295 tons per
10,000 tons of output in 1995 to 285 in 2000.178 In November 1997 an Energy
Conservation Law was promulgated which detailed how energy was to be used
and management procedures for monitoring use.179 With a donation of US$35
million from the Global Environment Foundation, the State Economic and Trade
Commission established an Energy Conservation Information Dissemination
Centre (SECIDC) in 1998.180

Among the pollution control targets set for 2000, smoke dust was to increase
to only 17.5 million tons from 17.4; industrial fugitive dust was to decrease from
17.3 to 17.0 million tons; and sulphur dioxide emissions were to increase only from
23.7 to 24.6 million tons.181 Over this period many more international organiza-
tions became involved in helping China to reduce pollution and improve energy
consumption efficiency (see the ‘Quality’ section of Chapter 6). In June 1996 the
State Council approved the China Clean Coal Technology Agenda for the Ninth
Five Year Plan and Development Outlines for the Year 2010. The air pollution
control laws were revised that year and stipulated that all new power plants had
to have desulphurization equipment. NEPA also enacted a new set of regulations
and standards.
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In the spring and summer of 1997 China’s major cities began to issue weekly
air quality reports on TV, radio, telephone hotlines, and in newspapers. The gen-
eral public now had information with which to monitor polluting enterprises and
lobby the authorities. In Beijing several measures were introduced to reduce air
pollution including banning the use of coal with more than 0.5 per cent sulphur,
the establishment of forty coal-free areas, use of higher quality coal in the other
areas, increased use of central heating, installation of desulphurized dust re-
movers, testing of vehicle emissions, converting buses to use compressed natural
gas, and measures to control dust from construction sites. By mid-February 1999,
restaurants and offices in central Beijing were to have switched from coal to gas
or other cleaner fuels, and no more coal burning equipment could be installed. By
2002, nine days out of ten would be ‘clean air days’, up from seven.182 In August
2000 it was announced that Shougang (Capital Iron and Steel), the city’s largest
polluter, as well as its largest industrial employer, would make plans to move its
operations out of the city.183

The United Nations Framework Convention on Climate Change was held in
Kyoto, December 1997. As China was the second largest contributor to the so-
called ‘greenhouse gases’ problem, there was a lot at stake. Over the course of the
convention, the spokesmen for China and other developing countries argued
vociferously that the developed world had been polluting for decades and it was
unfair now to ask the developing world to turn off instantly all their pollution-
creating equipment. (The arguments presented and the final gas-reduction targets
agreed upon at the convention are discussed further in Chapter 6.)

In the summer of 1998 another environmental catastrophe related to China’s
struggle to meet energy demand occurred. Several thousands of lives were lost
during the most serious flooding in decades along the Changjiang and Songhua
Rivers. Millions of people lost their homes and livelihoods, and millions of yuan
worth of infrastructure were destroyed. The denuding of land during the GLF’s
‘backyard furnace campaign’, and continued over-logging and scavenging for
burnable material had caused this environmental disaster. In many stretches along
these rivers there was no vegetation holding down the soil, and the silt-laden
waters washed well beyond their normal channels.

Less than two years later the Beijing area was hit by severe sandstorms. Higher
than normal temperatures combined with lower than normal rainfall meant the
soil, primarily from Mongolia and the Inner Mongolia Autonomous Region was
easily transported by the wind. Experts at the Desertification Prevention and
Control Centre concluded that disorderly mining activities, combined with exces-
sive use of water, reclamation of land, grazing, lumbering, and gathering of 
burnable material were the causes.184
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6 Economic assessment of 
the industry after twenty years 
of reforms

Production

Quantity

By 1989 China had become the world’s largest coal producer. Production continued
to drop steadily throughout Western Europe, Ukraine, Russia, and Japan during
the 1980s and 1990s and, indeed, hundreds of mines in these countries were
closed down. China’s peak production was 1,374.08 million tons in 1996, com-
pared to the Soviet Union’s 771.78 million tons in 1988, the GDR’s 312.16 in
1985, and Poland’s 206.24 in 1988.1 China’s hard coal production amounted 
to 37.1 per cent of the world total in 1996, up from 22.1 per cent in 1980.2 In
1998, following the government’s policy to reduce production, it amounted to
33.8 per cent.

Table 6.1, which gives world hard coal production in 1997, shows that there
was a wide margin between China and the next largest producer. Targets set in the
early 1980s for 1985 and 1990 were easily surpassed, and the original target of
1.2 billion tons for 2000 was met six years in advance and consequently was
revised upwards to 1.5 billion tons, to be scaled back later when over-production
threatened.

Coke production trebled between 1984 and 1997 from 45.6 million tons to 138,
and China became the world’s largest exporter.3 About 40 per cent was produced
in Shanxi, some produced using modern methods at steel plants, though most
using small brick ‘beehive’ ovens. Smaller amounts came from Hebei, Liaoning,
and Sichuan. Each of these ovens produced 60,000–80,000 tons per year. The
increase in production was a direct result of the government’s policy in the 1980s
to encourage the establishment of rural industries and the potential for earning
foreign exchange. Though the quality of the coke was comparatively high, the
production process was extremely polluting and in the late 1990s the government
tried to close down large numbers of the ovens.

The government would have liked much more assistance in developing open-
cast mines, not only in terms of capital, but more importantly in technology. At
the outset of the reform programme the Chinese mining machinery manufactur-
ers had had almost no experience in building the huge excavators needed for this



Table 6.1 World hard coal production, imports, and exports, 1997 (mt)

Production Imports Exports

Total OECD 1449.8 369.9 303.4
Australia 206.8 — 146.4
Austria — 3.8 0.0
Belgium 0.4 12.8 1.5
Canada 41.3 14.2 36.5
Czech Republic 16.6 2.3 6.6
Denmark 0.0 13.5 0.1
Finland — 7.0 —
France 6.3 13.6 0.2
Germany 51.2 20.0 0.5
Greece — 1.2 0.1
Hungary — 1.0 —
Ireland — 3.1 0.0
Italy — 15.3 —
Japan 4.3 129.5 —
Korea 4.5 49.8 —
Mexico 1.9 1.2 —
Netherlands — 20.3 3.5
New Zealand 3.1 — 1.2
Poland 137.8 3.2 29.5
Portugal — 5.8 —
Spain 13.8 11.3 —
Sweden — 3.3 0.0
Turkey 2.5 9.9 —
United Kingdom 48.5 19.8 1.1
United States 910.4 6.8 76.0
Other OECD 0.4 1.2 0.2

Non-OECD Europe 307.4 17.8 20.1
Former USSR 305.5 3.2 20.1
Former Yugoslavia 0.1 0.3 0.0
Other Non-OECD Europe 1.9 14.3 —

Asia 1767.2 67.7 77.0
China, People’s Rep. 1372.8 2.0 30.7
Hong Kong, China — 5.7 —
India 297.2 9.5 0.1
Indonesia 55.1 0.4 41.5
DPR of Korea 24.1 2.5 0.5
Taipei, Chinese 0.1 36.3 —
Other Asia 17.9 11.4 4.3

Africa and Middle East 228.7 14.6 64.3
Egypt — 1.5 —
Israel — 8.1 —
South Africa 220.1 0.4 64.2
Zimbabwe 5.5 0.0 0.0
Other Africa/Middle East 3.1 4.6 0.0



type of mining. It was hoped that with foreign collaboration 17 per cent, or 200
million tons of the total planned output in 2000 would come from opencast mines.
However, by 1998 only 32.55 million tons, or 6.67 per cent of the total came from
these mines.

From 1979 to 1996, China’s coal production peak year, nationwide output
increased 738.54 million tons or 116.2 per cent. Table 6.2 provides total coal 
production figures with the annual increments and growth rates from 1978. (So
as to provide continuity with the data provided in the tables found in Chapter 3,
the beginning date for most tables in this chapter is 1978.) It shows that though
there was an overall upward trend through 1996, it was far from steady.

Production fell by over 15 million tons in 1980 and rose by only 1.5 million
tons the following year due to the necessity to divert the miners to mine face
preparation, which had been seriously neglected in the late 1970s. Annual growth
recovered to an average of over 7 per cent (an average increment of about 46 mil-
lion tons) over 1982 and 1983, and over 10 per cent (79 million tons) over 1984
and 1985, but slowed to about half this in 1986–88. In 1989 it rebounded to 
7.6 per cent (74 million tons), but fell sharply in 1991 to only 0.46 per cent (4.98
million tons). Between 1992 and 1996 annual growth averaged 4.9 per cent 
(58 million tons), but thereafter dropped steadily, falling 3.6 per cent (49 million
tons) in 1997, 7 per cent (93 million tons) in 1998, and 15.3 per cent (189 million
tons) in 1999. By the end of 2000, annual output had been reduced to about what
it had been fifteen years earlier.

In fact, by 1997 the government was almost frantically taking steps to curtail
production. The nature of the nation’s ‘energy problem’ was now completely dif-
ferent from what it had been at the outset of the reforms. In the late 1970s the
problem was one of insufficient coal being cut. However, after the government
began to encourage the development of LNS mines in the early 1980s, and the
imbalance in the output–capacity ratio was rectified at the CMAs, total produc-
tion increased sharply. By late 1984 the main storage yards of the country were
full, but the failure to make commensurate increases in railway capacity – cars,
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Table 6.1 (Continued)

Production Imports Exports

Latin America 43.2 17.7 32.3
Brazil 5.6 12.3 —
Colombia 30.7 — 26.5
Other Latin America 6.9 5.5 5.9

Total World 3,796.4 487.7 497.1

Source: Adapted from IEA, Coal Information 1998, Paris: OECD/IEA, 1998, p. III.11,
citing IEA/OECD energy statistics, Energy Statistics of Non-OECD Countries, and
Secretariat estimates.

Note: The 1372.8 million ton figure for China seems to be an error. Elsewhere in the
book, for example, p. I.235, the figure 1,320 millions tons is given.
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Table 6.2 Coal production, 1978–2000

Production Increment Annual
(mt) (mt) growth

rate (%)

1978 617.86 67.18 12.20
1979 635.54 17.68 2.86
1980 620.13 �15.41 �2.27
1981 621.63 1.50 0.24
1982 666.32 44.69 7.19
1983 714.53 48.21 7.24
1984 789.23 74.70 10.45
1985 872.28 83.05 10.52
1986 894.04 21.76 2.49
1987 928.09 34.05 3.81
1988 979.87 51.78 5.58
1989 1,054.15 74.28 7.58
1990 1,079.30 25.15 2.39
1991 1,084.28 4.98 0.46
1992 1,114.55 30.27 2.79
1993 1,151.37 36.82 3.30
1994 1,229.53 78.16 6.79
1995 1,292.18 62.65 5.10
1996 1,374.08 81.90 6.34
1997 1,325.25 �48.83 �3.55
1998 1,232.51 �92.74 �7.00
1999 1,043.63 �188.88 �15.32
2000 880.10 �163.53 �15.67

Sources: MTGYNJ, various years; ‘China Succeeds in Reducing
Coal Output’, MTB, 17 Jan. 2000, on www.chinaonline.com,
accessed 28 June 2000; China Monthly Statistics, no. 12, 2000,
p. 64.

Note: The figures published in the MTGYNJ after 1990 vary with
those published in the TJNJ.

interchanges at intersections, loading and unloading equipment, etc. – meant that
the coal, though available to be transported to the thermal electric plants and to
the steel and other large industrial complexes, could not be delivered at the
required frequency.

Throughout the late 1980s, coal production consistently exceeded railway
capacity. In 1990, production had to be slowed down, indeed halted in many
places, because the storage facilities at the mines and railway stations could not
cope. The press mistakenly reported that ‘the demand for coal was finally being
met’.4 Efforts to expand the railway capacity were made as expeditiously as pos-
sible, but the thermal electric plants – many more of which were needed at that
time – were still not receiving their required coal supplies. Power was cut on the
grid serving Jiangsu and Zhejiang 12,480 times between January and May 1993
for lack of coal, and in late 1995 and early 1996 the governments of Shanghai,
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Zhejiang, and Guangdong sent urgent cables to Qinhuangdao requesting coal
shipments to keep their generators in operation.5 There were actually two prob-
lems – insufficient railway capacity and local authorities’ failure to appreciate the
sustained economic growth that the reform measures had generated in their
regions. They were underestimating the amount of coal they required. In early
1993 the Shanghai Fuel Corporation seemed to have underestimated its require-
ments by some 4.5 million tons.6 A report in the national coal newspaper in 1994
predicted that it would be very difficult for coal supply to meet demand at the turn
of the century.7

Stockpiles continued to accumulate and again in 1993–94 the press was 
mistakenly reporting, this time, that the energy problem had been solved. The
energy gap had in fact not disappeared, but its causes were changing. The growth
rate of coal consumption, and concomitantly production, had begun to slow for 
a number of reasons. Soon after the price of coal was liberalized, and prices 
doubled or even tripled depending on location, many consumers tried to play 
a ‘game of chicken’ with the government and refused to buy it.8 They thought 
by doing so they could force government officials into believing they had erred
in marketizing coal (and other key commodities) or, at least, were premature in
doing so.

At the same time many insolvent large coal-consuming SOEs were closing
down; domestic production of some metals and chemicals was being curtailed 
in favour of imports; urban residents were enthusiastically switching to towngas,
liquefied, or natural gas which were becoming available in their cities; the
demand for light industrial goods was growing faster than for heavy; managers of
industrial operations were beginning to implement energy-saving techniques
including switching to more efficient fuels; new energy-efficient equipment was
replacing outdated wasteful equipment; it was becoming imperative for the gov-
ernment to address the local and global consequences of burning large amounts
of coal; and following the spectacular growth in exports over the 1980s and 1990s
which resulted in greatly expanded foreign exchange reserves, China was finally
in a position to import large quantities of foreign oil products.9

In the late 1990s the capacity of the railways connecting mines to power plants
serving the heavily populated areas of the east and south regions had been sub-
stantially increased, and the older, as well as several new and very much larger
thermal power plants were for the most part receiving their coal on time. The main
‘energy problem’, was generally now one of insufficient or low-grade electricity
transmission and distribution capacity. There were not enough transformers, the
majority of the power lines transmitting the electricity were of only low to
medium voltage, and the wiring of most buildings built before the mid-1980s had
not been upgraded. In short, very much more electricity was being produced, but
it was unavailable to end-consumers. It has been noted several times that China
experienced in the coal industry that major problem of all developing economies,
the rationalization of the growth rates of the various industries and their infra-
structures. The relationship between the production of coal and electric power is
discussed in detail in the section on consumption at the end of the chapter.



Structure of production

The evolution of the coal industry mirrored the central government’s ongoing
efforts to find the right proportion for its direct involvement in the economy as a
whole, and in all the various individual sectors. The structure of coal production
changed radically over the 1980s and 1990s, eventually coming virtually full 
circle.10

In 1979, 56.3 per cent of the country’s total coal output came from the CMAs,
27.0 per cent from the LS mines, and 16.7 from the LNS mines (see Tables 6.3
and 6.4. Note that after 1994 ‘individual’ and ‘other’ mines were reported as part
of the ‘collective mine’ category11). In 1984 the CMAs produced exactly half of
the total output, and thereafter the combined output from the LS and LNS mines
exceeded that of the CMAs. Beginning in 1993, more output came from the LNS
mines than from the CMAs. In 1995 CMA production as a proportion of the total
was at its lowest at 37.3 per cent, while the proportion of production from the
LNS sector was highest at 46.2 per cent. Thereafter, with the closure of thousands
of local mines – which proved to be a very difficult task – and the trend towards
decentralization, the proportion from the CMAs began to rise and stood at
49.1 per cent in 1999, the level it had been in 1984. The proportion from the LNS
mines dropped to less than a third of the total.

In the 1990s the yearly growth in output from the CMAs was very low. Average
annual growth between 1979 and 1995 at these mines was only 2.10 per cent and
the average annual increment was 7.78 million tons (see Table 6.5 and Figure 6.1).
The year 1996 was exceptional with 11.40 per cent growth and a 54.97 million
ton increment, likely due to the reclassification of some mines to LS mine status.
Of the LS mines, for several years there was negative yearly growth in production
at the provincial mines making for an average rate of �0.80 per cent and an 
increment of �0.64 million tons between 1979 and 1996, while at the prefecture
and county level growth was slightly more consistent, averaging 2.17 and 3.47 
per cent and 1.10 and 2.52 million tons, respectively.12 The average rate of 
growth and average annual increment at the LNS mines was very high at 11.17
per cent and 29.91 million tons. Between 1987 and 1996 the gains in production
for the country as a whole were almost solely due to growth in output at the 
LNS mines. After the government abandoned its policy of energy self-sufficiency
in 1996, total production fell 3.6 per cent in 1997, 7.0 in 1998, then a dramatic
15.3 in 1999. Due to the closure of some 31,000 small mines, output at the LNS
was down an almost incredible 38.6 per cent.

Many households responded to the government’s encouragement in the 1980s
to operate small mines. With the disbanding of the communes in the late 1970s
family labour not required for growing food sought higher incomes in rural indus-
try and commerce. Production of basic agricultural machinery and consumer
goods soared. Family groups became involved in township and village mines
(TVMs), or set up their own mining businesses and hired labour as needed. Many
military units also became involved, not only in small pits, but in fairly large
mines. According to one military analyst annual production by military units had
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reached 40 million tons before the government called for the termination of all
army commercial activities in 1998.13

According to an official from the Ministry of Coal, as of 1998 there were 
a total of 94 CMAs, about 2,000 LS mines, and some 50,000 LNS mines in oper-
ation.14 It was impossible for the central authorities to know the precise number
of LNS mines functioning at any given time. Official sources indicate that at their
peak in the mid-1990s, the LNS mines numbered some 75,000.15 Perhaps the
actual number was closer to 85,000. According to the Township and Village
Enterprise Yearbook, the number of TVMs increased from 20,983 in 1986 to
29,672 in 1996, then dropped to 27,007 in 1997.16 It was recorded elsewhere in
January 1999 that there were 25,640 mines.17 About 65 per cent of these mines
were classified as ‘village’ mines, the remainder, ‘township’. In 2000, when the
government was still in the process of shutting down the small mines, the num-
ber of LNS mines was said to have decreased from 70,000 to 37,900 and another
18,900 were scheduled to be closed.18

From the late 1980s the categories became rather blurred because some of the
output from the CMAs and LS mines was sold on the open market, and some
from the LNS mines was put under plan. Indeed, in the early Zhongguo meitan

Economic assessment after twenty years of reforms 185
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gongye nianjian (China Coal Industry Yearbooks) the CMAs were called tongpei
meikuang or ‘unified-allocation mines’, but in later editions they were re-labelled
guoyou zhongdian meikuang or ‘state priority mines’.19

The size/ownership structure of China’s coal industry was unique. The number
of mines in the other large coal producing countries was a fraction of that in
China (see Table 6.6). In the US, the concentration ratio (percentage of total pro-
duction) of the top fifty mines increased from 66.3 to 75 (estimate) between 1980
and 1993.20 In Australia there were 121 mines in 1996, of which 108 were pri-
vately owned.21

After 1979 the allocation process for coal did not change greatly though 
rampant corruption constantly thwarted official procedures. Each year ministry
officials from the main coal consuming sectors – power, steel, chemical fertilizer,
and the railways – met at a meitan dinghua hui (coal ordering meeting) and nego-
tiated their coal requirements for the following year. One writer referred to these
intense bargaining sessions as malasong dahui (marathon assemblies).22 The pro-
portion of total coal production directly allocated by the government (coal under
plan) decreased from about 56 per cent in 1979 to 36 per cent in 1989, then rose
to 43 per cent in 1991, fell to 39 per cent in 1993, then returned to 43 per cent in
1998.23 Of the allocated coal, about half went to the above consumers.24

It is very telling to compare the extent of the decentralization in coal produc-
tion in China with that of the entire industrial sector. Table 6.7 gives the break-
down of gross value of coal industry output by ownership and enterprise size, and
Table 6.8 gives the percentage breakdowns of gross value of industrial output
(GVIO) by ownership structure for the industrial sector as a whole. It is clear that
the state’s role on average decreased much more in the total industrial sector than
in the coal industry. By 1997 state owned units across the industrial spectrum
accounted for only about one quarter of total GVIO, whereas in the coal industry

186 Economic assessment after twenty years of reforms

Table 6.6 Comparative structure of production, 1995

No. of mines Production Average
(mt) annual

output
(mt)

China
CMA 596 439.6 0.7376
LS 1,733 202.2 0.1166
LNS 72,919 596.6 0.0082
Total 79,248 1,238.4 0.0156

US 977 359.4 0.3678
India 355 82.8 0.2332
Russia 196 104.9 0.5352
Poland 67 136.2 2.0328
West Germany 19 53.1 2.7947

Source: MTGYNJ 1998, p. 349.



Ta
bl

e 
6.

7
B

re
ak

do
w

n 
of

 g
ro

ss
 v

al
ue

 o
f 

co
al

 i
nd

us
tr

y 
ou

tp
ut

 b
y 

ow
ne

rs
hi

p 
an

d 
en

te
rp

ri
se

 s
iz

e,
 1

97
9–

98
 (

%
)

19
79

19
81

19
83

19
85

19
87

19
89

19
91

19
93

19
94

19
95

19
96

19
97

19
98

S
ta

te
 o

w
ne

d
62

.6
58

.1
54

.9
51

.1
51

.4
59

.9
53

.9
51

.3
50

.2
49

.1
48

.9
49

.8
50

.8
(C

M
A

s 
an

d 
L

S
 m

in
es

)
N

on
-s

ta
te

 o
w

ne
d

37
.4

41
.9

38
.5

39
.6

39
.2

36
.4

38
.5

42
.2

43
.8

44
.8

45
.7

44
.8

43
.2

of
 w

hi
ch

:
C

ol
le

ct
iv

e
—

14
.4

15
.0

21
.4

22
.5

23
.4

24
.7

28
.4

29
.8

29
.9

28
.3

27
.2

35
.5

C
oa

l 
m

in
e 

m
ac

hi
ne

ry
—

4.
1

6.
6

9.
2

9.
4

8.
8

7.
6

6.
5

6.
0

6.
1

5.
4

5.
3

6.
0

an
d 

ot
he

r 
pl

an
ts

L
ar

ge
 e

nt
er

pr
is

es
—

42
.3

40
.7

39
.9

39
.5

41
.4

44
.9

50
.3

49
.5

50
.7

48
.9

52
.3

53
.1

M
ed

iu
m

 e
nt

er
pr

is
es

—
17

.7
19

.5
16

.5
16

.9
13

.5
10

.3
6.

2
6.

3
6.

6
6.

9
6.

6
6.

3
S

m
al

l 
en

te
rp

ri
se

s
—

40
.0

39
.8

43
.6

43
.6

45
.0

44
.8

43
.5

44
.2

42
.7

44
.2

41
.0

40
.5

S
ou

rc
es

: 
M

T
G

Y
N

J,
 v

ar
io

us
 y

ea
rs

.

N
ot

e:
 N

o 
de

fi
ni

ti
on

 i
s 

gi
ve

n 
of

 l
ar

ge
, m

ed
iu

m
, a

nd
 s

m
al

l 
en

te
rp

ri
se

s.



Ta
bl

e 
6.

8
B

re
ak

do
w

n 
of

 n
at

io
na

l 
gr

os
s 

va
lu

e 
of

 i
nd

us
tr

ia
l 

ou
tp

ut
 b

y 
ow

ne
rs

hi
p,

 1
97

8–
99

 (
%

)

19
78

19
80

19
85

19
87

19
89

19
91

19
93

19
94

19
95

19
96

19
97

19
98

19
99

S
ta

te
 o

w
ne

d
80

.7
78

.7
64

.9
59

.7
56

.1
56

.2
47

.0
37

.3
34

.0
28

.5
25

.5
28

.2
28

.2
C

ol
le

ct
iv

e 
ow

ne
d

19
.2

20
.7

32
.1

34
.6

35
.7

33
.0

34
.2

37
.7

36
.6

39
.4

38
.1

38
.4

35
.4

In
di

vi
du

al
 o

w
ne

d
1.

8
3.

7
4.

8
4.

8
8.

0
10

.1
12

.9
15

.5
17

.9
17

.1
18

.2
O

th
er

 t
yp

es
 o

f
0.

6
1.

2
2.

0
3.

4
6.

0
10

.8
14

.9
16

.5
16

.6
18

.5
22

.9
26

.1
ow

ne
rs

hi
p

S
ou

rc
e:

 T
JN

J
19

85
, p

. 3
06

 a
nd

 T
JN

J 
20

00
, p

. 4
09

.

N
ot

e:
 I

nc
lu

de
d 

in
 t

he
 n

ot
es

 u
nd

er
 T

ab
le

 1
3.

3,
 T

JN
J 

20
00

, p
. 4

09
 i

s 
th

e 
st

at
em

en
t 

‘A
dj

us
tm

en
t 

w
as

 m
ad

e 
on

 d
at

a 
by

 d
if

fe
re

nt
 t

yp
es

 o
f 

ow
ne

r-
sh

ip
 s

in
ce

 1
99

8 
to

 m
ak

e 
th

em
 c

om
pa

ra
bl

e 
w

it
h 

da
ta

 o
f 

pr
ev

io
us

 y
ea

rs
.’



they still accounted for about half. The considerably greater extent of the shift
from state to non-state control in the industrial sector as a whole, as compared
with that in the coal industry, is all the more remarkable when the percentages of
state ownership at the outset of the reforms in 1979 are compared, namely 78.7 per
cent versus 62.6. It was clear that coal was still regarded as a ‘strategic’ industry.
In February 1998 rolled steel, timber, and cement were taken out of the plan, but
coal, natural gas, and refined oil products remained. Of the state’s key 512 enter-
prises, 32 were coal production enterprises, and of these 30 were CMAs.25

As with other industries which underwent drastic restructuring, the coal indus-
try’s rapid change from a relatively small number of large enterprises to a large
number of small ones had benefits as well as disadvantages. On the positive side,
as the share of production from the CMA and LS mines decreased, the central
authorities could direct their limited available funds to other critically needing
sectors. Moreover, in many rural areas coal sales actually became the main source
of income. In some cases the peasants went from barely being able to feed them-
selves, to making considerable profits from the sale of coal. The growth in indus-
trial activity, especially the production of agriculture-oriented equipment and
supplies such as chemical fertilizer, farm tools, machinery, and construction
materials, could not have taken place had the locally-derived, albeit poor quality
coal not been available. Another indirect positive result of the local coal produc-
tion was the slowing of soil erosion and the maintenance of soil fertility. Farm
wastes formerly used as fuel could be plowed back into the soil. According to 
one estimate, 40 million tons of coal was equivalent to at least 80 million tons of
biomass.26

On the negative side, it was difficult for the central authorities to know exactly
how much coal would be produced from year to year, and therefore the allocation
of materials needed for production, and the assignment of railway capacity became
somewhat chaotic.27 Production in many places was seasonal. Furthermore, the
local miners in their ignorance of proper engineering methods often ruined huge
coal deposits, and thousands lost their lives in accidents. They removed the coal
from the ground using largely improvised equipment and the efficiency of pro-
duction was so low that the mines were in fact net users. So much sand, rock, and
clay was extracted with the coal that it often had only 1,000–2,000 kilocalories
per kg.28 The burning of such low quality coal was extremely damaging to the
health of not only the local population and environment, but likely affected global
climatic conditions.

The low-technology, low-cost production methods also meant that the local
mines severely undercut the state mines in sales. The fact that even the low fixed
price at which the state ‘sold’ allocated coal was above the price at which some
local mines sold their output resulted in ever increasing amounts of coal from the
state mines being stockpiled. Consumers refused to buy it.

For much of the 1990s the state and non-state mines were working at cross 
purposes. The lack of clearly defined property rights, managerial functions, and
fiscal responsibilities for the various types of ownership/operations provided ripe
conditions for corruption. So long as the regulatory structure was vague, and
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there were minor penalties if any for mining and selling coal illegally, people
readily took advantage of opportunities to make extra money. All of these 
problems are discussed in detail in subsequent sections of this chapter.

Quality

A breakdown of the quantities of the various types of coal produced between
1981 and 1998 is presented in Table 6.9. There were no major fluctuations. The
proportion of anthracite remained about 20 per cent of the total, bituminous vari-
eties about 75 per cent, and lignite about 4 per cent. The most notable change was
the decrease in the proportion of gas coal (within the bituminous category) from
19.4 to 8.2 per cent. A great deal of progress was made over the reform years in
producing coal byproducts such as carbon, methyl alcohol, calcium carbide,
ammonia, benzene, naphtha, phenol, potassium, germanium, titanium, and coal tar.

The increase in the tonnage of coal screened and washed nationwide between
1979 and 1997, from 116.1 to 223.42 million tons, was impressive. However, as
a proportion of total output, it actually fell from 18.3 to 16.9 per cent and was
lower in previous years.29 For comparison, 100 per cent of total coal production
was washed in the UK in 1985, 95 per cent in Japan, 76 per cent in Australia, 49
per cent in Poland, 42 per cent in the USSR, and 42 per cent in the US.30 In 1980
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Table 6.9 Breakdown of coal types, 1981–98 (%)

1981 1986 1991 1996 1997 1998

National total 100.0 100.0 100.0 100.0 100.0 100.0
Anthracite 21.1 20.7 19.8 20.8 18.2 18.6
Bituminous 75.1 75.7 76.1 75.2 77.5 77.3
of which:

Coking: 48.9 46.5 47.8 45.3 48.1 45.0
of which:
Meagre and lean 1.1 1.1 2.2 2.4
Lean 6.4 6.0 4.3 3.9 3.8 3.6
Coking 11.4 9.1 8.8 8.6 8.2 8.9
Fat 9.1 7.2 7.3 6.0 6.3 6.1
1/3 coking 6.8 7.3 7.7 7.7
Gas and fat 3.8 4.8 5.2 5.1
Gas 19.4 18.1 10.6 8.5 8.5 8.2
Unclassified 2.7 6.1 5.0 5.2 6.1 2.9

General bituminous 29.2 28.2 29.9 29.4 32.4
of which:

Meagre 4.3 5.1 4.6 4.5 4.8
Weakly caking 6.8 7.3 6.3 6.1 6.2
Non-caking 0.9 1.2 1.3 1.5 2.4
Long flame 6.4 7.9 8.2 8.9 10.1
Unclassified 10.8 6.8 9.4 8.4 8.9

Lignite 3.8 3.6 4.1 4.0 4.3 4.1

Sources: MTGYNJ, various years.



some Chinese economists had hoped that 40 per cent of all the coal produced in
China would be washed by 2000.31 In 1998 it did not look as though even the
revised target of 30 per cent would be met. In this respect, China’s coal industry
was similar to India’s. In 1989, 147 of 229 mines surveyed in India were never
able to supply the thermal plants with the correct grade of coal, the remainder
only periodically.32

Table 6.10 compares the increases made in production capacity with the
increases in washing capacity between 1980 and 1998 at CMA and LS mines. The
average ratio was only 1 : 50, that is, for each ton of production capacity, only half
a ton of washing capacity were created. Most of the washed coal came from
CMAs and was used for coking or smelting, or was exported. Only about 
10 per cent of the steam coal was washed. While decentralized production may
have first been hastening, then later sustaining the industry’s growth, a critical
drawback of allowing the LNS mines to overtake the CMAs was that the coal
from the former was generally of poorer quality to begin with, and virtually none
was washed or treated in any way.

At the end of 1995 there were 226 washing plants with a capacity of about 306
million tons per year operated by the CMAs, 176 plants with a capacity of about
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Table 6.10 Comparison of increases in coal production capacity and
in coal washing capacity, 1980–98

CMA and LS mines

Productive capacity Productive capacity Ratio
of mines put of washing plants
into operation put into operation
(mt) (mt)

1980 8.29 1.65 1 : 0.20
1981 13.73 2.25 1 : 0.16
1982 8.20 2.55 1 : 0.31
1983 18.52 7.75 1 : 0.42
1984 24.35 5.00 1 : 0.21
1985 16.47 6.21 1 : 0.38
1986 21.05 13.30 1 : 0.63
1987 21.06 11.70 1 : 0.56
1988 33.02 3.90 1 : 0.12
1989 28.05 18.40 1 : 0.66
1990 22.90 12.70 1 : 0.55
1991 28.90 17.25 1 : 0.60
1992 24.19 18.90 1 : 0.78
1993 11.22 10.60 1 : 0.94
1994 7.10 6.70 1 : 0.94
1995 26.24 7.81 1 : 0.30
1996 12.48 11.50 1 : 0.92
1997 26.97 8.80 1 : 0.33
1998 7.04 4.00 1 : 0.57

Source: MTGYNJ, various years.



49 million tons per year operated by the LS mines, and some small private plants
of unknown capacity.33 The majority were coke washing plants, and many were
in themselves very large consumers of coal and hence heavy polluters. In the
early 1990s up to a third did not recycle their water.34 The recovery rates of the
preparation plants for coking and steam coal were not high in 1997 at 58.6 and
79.0 per cent, respectively.35 The handling of washing plant wastes and ash dis-
posal had improved somewhat since the 1980s, but much more could have been
done. Generally, the slag, which does have some potentially useful calorific value,
was left unused in large, unsightly mounds frequently prone to spontaneous 
combustion, and from which liquid sulfuric acid, tar and benzene drained into
underground streams.

The average ash level of the coal from the CMAs at 20.21 per cent in 1998 was
still some 50 per cent higher than that found in internationally traded steam coals
and contributed to a heating value of less than 21 gigajoules per ton compared to
the international standard of 29.3.36 The average ash content of the coal used in
power plants was 28 per cent. Nationwide 60 per cent of China’s coal has an ash
content of 25 to 35 per cent. In the late 1990s coals with an ash content of 40–50
per cent were in use in Jiangxi, and Nanning and Guilin (both in Guangxi).37 In
1990 the average percentage of ash in Indian coking coal was 20–22 per cent, but
in American coal it was only 14.86 per cent.38 The average sulphur content in
Chinese coal, at 1.1 per cent, was 25–50 per cent higher than that found in inter-
nationally traded steam coals.39

About 10 per cent of total production in 1992, mainly from the southwest and
northwest regions, had a sulphur content of over 2 per cent while the average in
American coal was 1.04 per cent.40 (In 1990 the sulphur content of coal burned
in power generation was 4.18 per cent in Guangxi, 2.94 per cent in Guizhou, 2.44
in Shaanxi, 2.39 in Sichuan, and 1.95 in Jiangxi.41) Coal from the local mines in
China had an average level of ash up to 30 per cent, and of sulphur up to 1.5 per
cent.42 Virtually, none of it was either screened or washed and was replete with
pieces of rock, wood and other debris.

According to one estimate, if the efficiency with which one billion tons of coal
were consumed could be raised by only one per cent, ten million tons of coal
could be saved.43 Another posited that if an additional 200 million tons of steam
coal were washed, the amount of unprocessed coal currently being shipped would
be reduced by 23 million tons, freeing 6,000 railway cars for other freight.44 Total
system traffic would be 5 per cent lower; sulphur dioxide emissions would be 
1.2 million tons less, and particulate emissions 18 million tons less; and there would
be 23 million tons less of solid waste per year. Still another estimate was that
washing and incremental mining costs excluded, annual savings in transport, ash
disposal, and boiler maintenance costs would be about 4 billion yuan per year (in
1993 prices) if the amount of steam coal washed doubled from the 1990 level.45

The high capital investment required for washing equipment was a main reason
why such a small proportion of the coal was washed. However, the much more dif-
ficult, if not impossible problem to solve, is the severe shortage of water. The
extraction of 1 ton of coal requires 53–120 litres of water, while 4 tons of water are
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needed to wash it. China’s rainfall distribution is very imbalanced. The northern
half of the country, where nearly 60 per cent of the coal is cut, has an arid 
climate, and in the 1990s the naturally dry conditions were worsened by repeated
drought. The southern half, however, lives under a threat of annual flooding.
Residents in the north have always been forced to survive with minimal quanti-
ties of water, and as more mining was undertaken, and more people moved to the
area, the water deficits grew steadily.46 The average daily per capita consumption
of water was a mere 20–30 litres in Taiyuan, the minimum requirement for phys-
iological and personal hygiene needs according to the World Bank. In other parts
of the country it was 160 litres.47

In the late 1970s the government probably had hopes that the developed world
could assist with the water shortage problem. The bottom line, however, was that
cheap, unwashed coal, inferior in quality and hence inefficient was usable and
could be obtained relatively quickly. At that time the externality of air pollution
was not seen as an impediment in the process of modernization. Most mining
officials had never travelled to the large coastal cities, let alone abroad, and did
not appreciate the health and environmental effects of the burning of raw coal.

When coal prices were finally reformed to reflect quality, mine managers at LS
and LNS mines quickly recognized that washed coal would yield considerably
higher revenues, but the lack of water prevented them from improving the 
quality of their output. Despite considerable research by both domestic and inter-
national organizations into developing dry processing techniques, there has been
to date no major technological breakthrough and the capacity of dry processors
remains too small for their application in China.

A great deal of scientific modelling was devoted to determining the best way
to divert water from the Changjiang to the coal areas. Progress on this too was
minimal. Water was diverted to Jiangsu and Shandong in 1986, facilitating the
shipping of coal on the Grand Canal, and was also advantageous to the agricul-
ture and hydroelectric industries, but again did little for expanding coal treatment.
Smaller diversions were also carried out in the Qinghai and Gansu areas.

In 1998 the government announced that with partial funding from the World
Bank, 1.2 billion m3 of water would be pumped annually through underground
pipes from the Huang River at Wanjiazhai, to Taiyuan in the first phase of the
project, then later to Datong and Shuozhou (all in Shanxi).48 At the time of writ-
ing the government is studying three additional south–north water transfer
routes.49 One western geographer is not hopeful stating the plans to ship water
north ‘will not happen for decades, it at all.’50

The pollution problem

From the 1980s the exponential increase in the number of motor vehicles on
China’s roads added significantly to the carbon monoxide and nitrogen oxide
emitted into the air. The indoor and outdoor air pollution created from the burn-
ing of coal, however, has accumulated over many decades. Coal combustion 
has been responsible for about 90 per cent of the emissions of sulphur dioxide, 
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83 per cent of the carbon dioxide, 70 per cent of the ambient particulates, and 
50 per cent of the nitrogen oxide.51 One western scholar writing in 1997 ventured
to say, ‘the smoke burden today in major Chinese industrial cities such as
Chongqing is significantly worse than it was in [the killer smog] in London in
1952.’52 The largest consumers of coal, and hence polluters, were the thousands
of power stations, 410,000 industrial boilers, and 180,000 furnaces and kilns.53

Nine out of ten of the world’s cities with the highest air pollution in the mid-
1990s were in China.54 It was estimated that 19 million tons of total suspended par-
ticles and 16.22 million tons of sulphur dioxide were emitted into the air annually.55

The average concentration of suspended particles was 526 micrograms per m3 in
the major northern cities and 318 in the major southern cities, compared to a max-
imum limit of 60–90 recommended by the WHO.56 Between 1981 and 1994 ambi-
ent particulate emissions decreased at an annual rate of �0.21 per cent, remarkable
considering that total coal consumption nearly doubled.57 It proves that the gov-
ernment did set and successfully enforce measures to reduce these emissions.58

China’s industrial boilers in the early 1990s, 55 per cent of which were used to
heat buildings, and 45 per cent for industrial purposes, were small by interna-
tional standards. In 1990, 17 per cent of the industrial boilers produced less than
one ton of steam per hour (stph), 65 per cent produced 2–4 stph, 16 per cent 
produced 6–20 stph, and only 2 per cent produced over 35 stph. The thermal effi-
ciency of the four stph categories was 50–55, 63–65, 65–70 and over 70 per cent,
respectively.59 The average thermal efficiency was 31 per cent for thermal power
plants, 20–30 per cent for industrial kilns, 15–30 per cent for domestic stoves, and
5–8 per cent for locomotives.60

Most large and medium industrial boilers were fitted with basic cyclone ash
collectors, though these were 10–20 per cent less efficient than the more modern
equipment used in the West. About a third of the industrial boilers had bag houses
or electrostatic precipitators.61 Costing one-quarter to one-third of the price of an
entire thermal plant, there are virtually no stack scrubbers in use.62 Wherever pos-
sible, the government ordered boilers to be relocated outside city precincts and
stacks be made several feet taller. Households and work unit cafeterias were
encouraged first to use the less polluting coal briquettes, then gas. Not surpris-
ingly it was the large, wealthier cities with the most educated populations where
the largest reductions in particulates were made.63 In the medium and small cities
the reductions were minimal if any.

Less successful were the measures to reduce emissions of sulphur dioxide,
which increased at a rate of 2.2 per cent, roughly paralleling the growth rate of
consumption. Total emissions in 1998 were 23.5 million tons, 30 per cent more
than in 1993.64 At the time of writing, clean coal technologies (CCTs), discussed
below, were only at the experimental stages in China, and, indeed, in much of the
world. The concentration of sulphur dioxide in 1995 was 424 micrograms per m3

in Guiyang (Guizhou), 338 in Chongqing (Sichuan), 211 in Taiyuan (Shanxi), 132
in Jinan (Shandong), and 105 in Shenyang (Liaoning), compared to the maximum
limit of 40–60 recommended by the WHO.65 By contrast, it was 500 in Tehran, 
300 in Jakarta, 70 in New York, 22 in Tokyo, 5 in Los Angeles, and 40 in London.
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The problem is most severe in the central and southwestern regions because of
higher sulphur content of the coal in the south and inability of the soils in the
south, compared to the more alkaline ones in the north, to neutralize some of the
sulphur oxide emissions.66 According to the NEPA, the sulphur dioxide emissions
caused acid rain to damage over 30 per cent of the country’s land in 1998, up from
18 per cent in 1985. Total economic loss in the early 1990s due to acid rain was
estimated to amount to some 16 billion yuan (US$2.77 billion) per year.67

In the mid-1990s China accounted for about 14 per cent of the world’s carbon
dioxide emissions, second highest after the US’ 22 per cent.68 Some scientists
claim these are contributing to the phenomenon known as ‘global warming’ and
endangering the planet as a whole through higher temperatures, increased evapo-
ration from the soil, and more intense storm activity. Of the global warming
caused by human activities it is estimated that about 57 per cent is due to energy
utilization and production, and that some 50 per cent of the greenhouse effect is
the result of carbon dioxide emissions.69 Besides intentional use of coal in China,
up to 200 million tons in deposits close to the surface combusted through natural
causes through oxidation or forest fires. It was estimated that these uncontrollable
flare-ups, which may have been occurring for 300 years in a 200–300 km2 area in
the northern half of the country accounted for 3 per cent of the world’s total carbon
dioxide emissions.70 Fires also frequently erupted at the hundreds of mine refuse
heaps.

Air pollution is responsible for a very high incidence of respiratory disease. As
coal was the dominant urban fuel for decades, Chinese citizens have been
exposed to dangerous levels of both indoor and outdoor pollution. The particu-
lates and gases resulting from combustion lead to chronic obstructive pulmonary
disease – emphysema, asthma, and chronic bronchitis – which has become the
leading cause of death in rural China and the third leading cause in the cities.71 It
is the very small particulates released into the air from small industrial boilers,
household stoves, and district heating that are the most harmful to the lungs 
and difficult to eradicate. Household consumption accounted for only 15 per cent
of coal use in urban areas, though contributed to 30 per cent of the urban ground-
level pollution.72

Despite the daunting geographical proportions of the problem and capital
constraints, the government has managed to reduce pollution levels in the large
cities considerably and in a relatively short period of time. However, there are still
many million peasants (see Consumption section) who still rely completely on the
burning of biomass for cooking and heating, and as these people become wealth-
ier they will begin to consume more coal before they ultimately use electricity and
gas as do their urban counterparts.73 It is to be hoped that the backward areas – the
countryside, villages, towns, and small cities – will be able to avoid decades of
very high emissions by a quantum leap into the new technologies.

Much more can be done to foster compliance with pollution control laws
through financial rewards and enforced penalties. The experimentation begun in
1993, with levying charges on sulphur dioxide emissions in two provinces and
nine cities was deemed successful and should therefore be extended to cover 
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a larger area. Changing the behaviour of the large state enterprises is a very dif-
ficult challenge, as is monitoring hundreds of thousands of rural industries. It was
learned from a survey of 573,000 township and village enterprises taken in 1989
that 72 per cent of their boilers were not up to standard, and 86 per cent did not
remove dust from their flue gases.74 According to one estimate, by 2000, rural
industries would account for 60–70 per cent of carbon dioxide, 35 per cent of sul-
phur dioxide, and 48 per cent of fly ash emissions.75 Well into the 1990s the use
of small, inefficient ovens to produce coke continued, in fact, increased, and the
proportion of total coke produced from them rose alarmingly from 26.8 per cent
in 1979 to 35.5 per cent in 1993.76

One difficulty found not only in China, but almost everywhere, even in the
developed world, is that of coordinating the plethora of government agencies and
NGOs concerned with pollution.77 The Chinese government is also learning that
pollution is an ‘externality’ in market economies, that is, that market forces in
themselves do not prevent or cure severe environmental problems. This is actu-
ally one area where the central government must step up its role.

Clean coal technologies (CCTs)

The quantities of impurities released into the air in coal combustion can be
reduced through four means: screening and washing, and/or chemical or biologi-
cal treating of the raw coal prior to combustion; employing of fluidized bed com-
bustors or advanced combustors with additional nitrous oxide controls at the
combustion stage; installing sulphur dioxide and nitrous oxide equipment in
smoke stacks so as to capture the impurities post combustion; using gasification
combined cycle equipment in which the coal is converted to fuel gas that is
burned in a turbine, the hot exhaust being used to generate steam for a steam
cycle.

There are two sets of CCTs. The combined cycle technologies include Integrated
Gasification Combined Cycle (IGCC), Pressurized Fluidized Bed Combustion
Combined Cycle (PFBC/CC), and Circulating Fluidized Bed Combustion
(CFBC).78 The steam cycle technologies include Pulverised Fuel Firing (PF-
firing) at sub-critical, super-critical or ultrasuper-critical levels, and Atmospheric
Fluidised Bed Combustion (AFBC).79 Both the IGCC and PFBC technologies
have high pollution reduction and general efficiency potential but are yet in
demonstration phases, mainly in Europe, and are extremely expensive. An advan-
tage of the AFBC technology is that low quality coal can be used as well as other
waste materials. Up to 90 per cent of the sulphur dioxide can be removed when
limestone is injected into the coal mixture. The most efficient plants in the world
are the super-critical PFBC/CC with efficiencies of at least 45 per cent, but they
are ‘in their commercial infancy’, are relatively small at a maximum of only
250 MW, and capital costs are relatively high.80

International concern about the environment is such that all countries burning
large amounts of coal, even those having no water supply problems, will increas-
ingly be adopting CCTs over the next two decades. The IEA predicts that the main
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interest in the new coal-fired steam cycle plant will be China, Southeast Asia, and
India, and that the particular equipment most in demand will be PF-fired units
with sub-critical steam conditions.81 These can be built at half the capital costs of
IGCC and PFBC/CC.82

Screening and washing of coal alone does nothing to remove nitrogen or sulphur
which is chemically bonded to the coal.83 They eliminate only the rock, wood, and
30–50 per cent of the pyritic sulphur, while the AFB and PFB technologies can
eliminate over 95 per cent of it.84 These technologies also raise the general effic-
iency of combustion. For China, a principal advantage is that they bypass the water
shortage problem. Other advantages are that the nitrous oxide emissions are
reduced, an easier to handle dry solid waste is produced instead of the wet sludge
which accumulates after washing, and other materials besides coal can be burned.

At the time of writing China had over 2000 small AFBC plants in operation,
some with lime injection equipment.85 As part of the Coal Utilization Programme,
sponsored by the United Nations Development Programme in 1989 and managed
by the China International Centre for Economic and Technical Exchange, a CFBC
demonstration project was built in Dalian (Liaoning), and design manuals were
written.86 China’s Agenda 21 plan, called for the construction of an IGCC demon-
stration plant, and a Clean Coal Technology Centre was established in June 1993
(see Chapter 5). Unfortunately, funding for the IGCC plant was later blocked by
the US Senate.87

A key priority in the Ninth Five Year Plan period was to attract foreign 
assistance for the development of PFBC, AFBC, and IGCC technologies.88 The
installation of CCTs in China’s power plants would seem to be imperative, if 
not inevitable. However, analysts disagree over the expense and viability of the
undertaking.89 Installation of such equipment is further complicated in China by
the extremely wide geographical dispersal of the rural, small-scale power plants
and boilers. Until the coal gasification techniques are further developed, it would
seem that widening the use of AFBC techniques would be the most feasible and
appropriate for China.

CAPTURE AND USE OF GASES

Another means of reducing pollution while still relying on coal would be to cap-
ture more coalbed methane (CBM) gas. In 1990 about 425–675 million tons of
this greenhouse gas were emitted into the air worldwide, of which 24 (4–6 per cent)
came from underground mines, and nearly 60 per cent from natural sources.90

Only about 1 million tons were utilized by industry. The ten largest coal-produc-
ing countries captured about 21.82 million tons that year, of which China
accounted for 7.7.91 The average recovery rate of this gas for the ten countries was
19.2 per cent and the utilization rate was 10.1 per cent. In China the respective
rates were 13 and 2 per cent. The IEA estimates that China could potentially
recover 35–45 per cent and that, as the largest coal producer in the world, easily
become the largest producer of CBM.92 Omnipresent at every mineface, methane
had always been considered a menace, causing many lethal explosions every year.
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China’s total CBM reserves are the largest in the world at some 35,000 billion m3,
equivalent to 45 billion tons of standard coal.93

Methane can be used as an input in the production of various chemicals, to
power mining equipment, to mix with other fuels for electricity generation, or to
create heat for a variety of purposes including cooking. It is non-polluting and
smokeless. China has been recovering methane for some years at the CMAs,
using relatively low technology, and mainly in the interests of mine safety. One of
the largest enterprises, the Taiyuan Coal Gasification (Group) Corporation, was
established in 1981. In 1992 the UN embarked on a three-year project to devise a
national strategy to harness the gas using techniques that would remove it from
the mines before construction. Not only would more lives be saved, but fuller
recovery would be possible.94 If the harnessing and marketing of the gas were
successful, the cities would quickly become much cleaner.

In 1996 the China United Coalbed Methane Co. Ltd (CUCBM) was estab-
lished, and by 1998 there were over fifty coal gas projects in operation and 
output had expanded to about 400 million m3.95 The government continued to
promote development of the industry and in January 1998 CUCBM, US Texaco
Inc., Arco and Phillips signed a contract to explore methane resources in Anhui
and Shanxi. Pilot projects were also established in Liaoning and Hebei. The goal
is to produce 10 billion m3 annually by 2010.96

International cooperation

Soon after the ‘opening of the door’ scientists at the mining institutes and Chinese
Academy of Sciences became fully apprised of the fact that China’s air pollution
was the highest in the world and that carbon dioxide and sulphuric acid emissions
carried in clouds could cause irreparable harm thousands of kilometres away from
their source. They learned at the same time of the technological advances made
over the 1960s and 1970s in the West to lessen pollution. Ambient air quality stan-
dards were set for the country which are comparable to those set by the WHO.
These are presented in Table 6.11.

Considered a topic of grave international importance not only by environmen-
talists but also by a wide variety of other interest groups and professions around
the world, the reduction of air pollution became the subject of innumerable con-
ferences and publications. Many academics of international repute have devoted
a great deal of their attention towards examining China’s environmental problems,
including air pollution, and have watched very closely the measures taken.97

Lending for environmental protection became the fastest growing area of the
World Bank’s programme in China.98 Analysts at the Bank have examined in
depth the current and future physical effects of air and water pollution and esti-
mated its costs in economic terms.99 They have also detailed the consequences for
China of three alternate action scenarios (‘business as usual’, a low investment
programme, a higher investment programme) based on a set of assumptions about
macroeconomic and sectoral growth, and estimated the number of lives that could
be saved if China’s own ‘class 2’ pollution standards were met (see Table 6.11).100
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The World Bank has provided China a great deal of assistance devoted specif-
ically to the reduction of pollution caused by the mining and burning of coal. The
objectives of the ‘World Bank’s Clean Coal Initiatives’, were ‘to assist client
countries to reform and restructure coal, transportation and conversion sectors, to
develop and enforce environmental practices and deploy clean coal technologies’.
In June 1996 this group held a Roundtable at which it was decided to launch a
study, ‘China’s Environment in the 21st Century – Evaluation of Emission
Reduction Strategies.’101

At the United Nations Framework Convention on Climate Change held in
Kyoto December 1997, Chinese presenters pleaded for assistance in reducing
greenhouse gas emissions, and rebuked the Western countries for insisting upon
China’s compliance with international air quality standards when the Western
countries, in their early and middle stages of economic development, had them-
selves been very high polluters.102 The Chinese government argued that reduction
targets should be based on total accumulated emissions, not current or estimated
future levels. Zhong Shukong, China’s senior negotiator at Kyoto appealed: ‘Ours
[developing nations] are survival emissions. Theirs [developed countries] are lux-
ury emissions. They [only] have two people to a car and yet they want us to give
up riding buses.’103 The Chinese side also pointed out that per capita energy con-
sumption in the developing world was far less than in the developed.
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Table 6.11 Ambient air quality standards (micrograms per cubic metre)

Pollutant Averaging China WHO
time

Class 1 Class 2 Class 3

Sulphur dioxide Annual 20 60 100 40–60
Total suspended Daily 150 300 500 150–230b

particulates Annuala 60 120 150 60–90
PM-10 Daily 75 150 250 70

Annuala 20 60 100
Carbon monoxide Daily 4 4 6 10c

Nitrogen oxides Daily 50 100 150 150
Ozone 8 hours 100–120
Lead Annual 0.7 0.5–1.0

Source: World Bank, Clear Water, Blue Skies: China’s Environment in the New Century, China
2020 Series, Washington: IBRD/WB, 1997, Table 1.1, p. 10. Copyright © 1997 International
Bank for Reconstruction and Development/The World Bank. Reprinted by permission of the
International Bank for Reconstruction and Development/The World Bank.

World Bank’s explanatory notes:
Class 1 are tourist, historic, and conservation areas. Class 2 are residential urban and rural
areas. Class 3 are industrial areas and heavy traffic areas.
a. Since China does not have annual standards for total suspended particulates, it has been

assumed that the same ratio between daily and annual standards for sulphur dioxide applies
to total suspended particulates. Annual standards are needed for comparability with ambi-
ent concentration data.

b. Guideline values for combined exposure to sulphur dioxide and total suspended particulates.
c. 8 hours.



Many of the delegates and demonstrators, and much of the media contingent
attending the conference seemed not to realize that the usual means of treating
coal were not feasible or of limited use in China due to the water shortage prob-
lem. Galling to China and other developing countries was the fact that some
nations of the developed world, notably the US, were asking them to reduce emis-
sions drastically before these same nations had reduced emissions in their own
countries.104 The US and other developed nations had not yet met the targets they
had set for themselves at the 1992 convention held in Rio de Janeiro. Senator
Joseph Lieberman, a member of the Senate Climate Change Observers Group
was quoted as saying he had told the Chinese ‘that without some co-operation
from them, the US Senate was unlikely to ratify any treaty drawn up in Kyoto,
making any agreement meaningless and leading to China being blamed for derail-
ing the process.’105

After several rancorous sessions, it was ultimately agreed that the US would
reduce emissions by 7 per cent below the 1990 levels before 2010, the European
Union 8 per cent, and Japan by 6 per cent. However, the US held up progress by
delaying to sign the protocol until November 1998, and at that, without ratifica-
tion by the Senate. In 1997 the Senate had passed a resolution urging the
President not to sign any treaty that called for reductions of American greenhouse
gases without simultaneous reductions in developing countries such as China,
India, South Africa, and South Korea.106

In 1994 the Asian Development Bank funded a study entitled National
Response Strategy for Global Change: People’s Republic of China, undertaken in
collaboration with the Institute for Nuclear Energy Technology in Beijing. They
employed modelling techniques to predict energy demand and associated carbon
dioxide emissions and concentrations.

In 1996 and 1998 the IEA and State Development Planning Commission held
joint conferences on energy efficiency and pollution reducing technologies. In the
spring of 1999 it pledged ‘references and experiences in energy management and
pollution control …’ and would use a thermal plant in Shanxi upon which to
demonstrate pollution reduction through technological renovation.107

Several individual countries also helped establish special projects. For exam-
ple, to cite a few, the Guizhou Energy Efficiency Project was launched in 1997 to
assist industrial enterprises in Guizhou reduce energy consumption and pollution.
Funds were provided by the British government and the British Energy
Technology Support Utility (BETSU) offered technical assistance.108

In November 1997, a three-day international symposium on CCTs was held in
Xiamen (Fujian), sponsored by the Ministry of Energy, the US Department of
Energy, and the Energy Administration of the European Commission. The Sino-
US Summit was also held that month. Several agreements were signed pertaining
to the sale of environmental and energy technology to China. Specifically, the
Americans were set to supply equipment to help reduce air pollution caused from
the burning of coal in existing equipment, new generators that would burn coal
more efficiently, and hardware and software to expand the nuclear energy sector.109

The following year, when US President Clinton travelled to China in July 1998
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the American government further promised technical assistance with air quality 
monitoring and the development of renewable energy.110

A number of universities in the US have created formal research programmes
devoted to examining particular aspects of the pollution problem. For instance,
the focus of the Harvard University Committee on Environment China Project is
the role that energy-derived air pollution and greenhouse gas emissions play in
China’s international relations.111 In 1999 the Sino-German Energy Efficiency
and Environment Institute was set up in Hangzhou (Zhejiang) by the Zhejiang
Provincial Energy Research Institute (ZERI) and Bremen University
Environmental Engineering Institute.112 Part of the fourth tranche of official
Japanese Government aid went towards the Sino-Japanese Environmental
Cooperation Model City Project for Dalian (Liaoning), Guiyang (Guizhou),
and Chongqing. The main objectives of this project were to reduce acid rain
and greenhouse gases, and to promote recycling.113 The European Union also
resolved to assist in improving the efficiency and cleanliness of China’s coal-fired
plants.114

A Japan-financed ‘Green Aid Plan’ was launched in China (and other ASEAN
member countries) to carry out demonstration projects aimed at reducing envir-
onmental damage caused by the burning of coal.115 The focus project in China
was desulphurization equipment at a power plant in Qingdao (Shandong).

Geographical distribution

By the mid-1990s some 60 per cent of China’s 1,257 counties were producing
coal, though in 1996 over 50 per cent of the total output came from five provinces
alone. Tables 6.12 and 6.13 show the changes in relative distribution of produc-
tion and consumption from 1981 through the mid- and late 1990s. The north 
continued to rank first, accounting for 36.5 per cent of total production in 
1998, and the east ranked second, accounting for 15.3 per cent. The southwest 
and southcentral were close behind with 14.1 per cent and 12.6, respectively.
Production in Guangxi increased substantially but no where near reached
expected levels (see Ninth Five Year Plan section of Chapter 5). The proportion 
from the northeast, where many of the country’s oldest mines were becoming
exhausted, showed a marked decline while that from the southwest, where 
several new mines were opened, increased. The northwest continued to produce
the least though its share steadily rose. The rate of production from the 
Shanxi Energy Base, as well as from the other key mining areas, would have been
higher yet in the late 1980s and early 1990s had more transport capacity been
available. Table 6.14 lists the largest CMAs in 1996 and these are plotted on
Figure 6.2.

Production in Shanxi Province, the largest producer, peaked in 1996 with
349.46 million tons. From 1985 it had accounted for almost exactly one-quarter
of total production. After 1996, as a result of government policy to shut down
small mines, production dropped to 307.19 million tons in 1998. Henan and
Sichuan Provinces were distant second and third largest producers in 1996, 
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with 107.86 and 95.67 million tons, respectively. Shanxi supplied coal to all but 
six of the twenty-nine provinces in 1996, and the plan for the Province to 
produce 400 million tons by 2000 would have been easily met had the govern-
ment not decided to curtail production.116 Table 6.15 shows that there were 
major changes in the destinations of the coal shipped from Shanxi by rail. In 
1980 almost half was shipped to the Beijing/Tianjin area. By 2000 this was
expected to be just over one-third. The east and southcentral received increasingly
larger shares of the coal. Table 6.16 gives the destinations of shipments from all

Economic assessment after twenty years of reforms 203

Table 6.13 Distribution of coal consumption, 1985–96 (millions of tons and %)

1985 [Rank] 1990 [Rank] 1996 [Rank]

North 204.30 (24.3) [1] 236.37 (22.4) [2] 366.90 (24.5) [2]
Beijing 20.47 (2.4) 24.27 (2.3) 27.3 (1.8)
Tianjin 12.65 (1.5) 17.94 (1.7) 22.9 (1.5)
Hebei 76.56 (9.1) 78.09 (7.4) 113.8 (7.6)
Innner Mongolia 27.60 (3.3) 39.04 (3.7) 48.9 (3.3)
Shanxi 67.02 (8.0) 77.03 (7.3) 154.0 (10.3)

Northeast 151.38 (18.1) [3] 187.83 (17.8) [3] 204.40 (13.6) [4]
Liaoning 69.70 (8.3) 82.31 (7.8) 93.1 (6.2)
Jilin 30.79 (3.7) 40.10 (3.8) 51.4 (3.4)
Heilongjiang 50.89 (6.1) 65.42 (6.2) 59.9 (4.0)

Northwest 60.54 (7.2) [6] 78.09 (7.4) [6] 110.90 (7.4) [6]
Shaanxi 21.86 (2.6) 27.44 (2.6) 41.0 (2.7)
Gansu 14.55 (1.7) 18.99 (1.8) 26.2 (1.7)
Qinghai 3.71 (0.4) 5.28 (0.5) 4.9 (0.3)
Xinjiang 13.88 (1.7) 17.94 (1.7) 27.7 (1.8)
Ningxia 6.54 (0.8) 8.44 (0.8) 11.1 (0.7)

S. Central 143.05 (17.0) [4] 180.44 (17.1) [4] 271.60 (18.1) [3]
Henan 59.09 (7.0) 61.20 (5.8) 82.1 (5.5)
Hubei 22.91 (2.7) 33.77 (3.2) 56.6 (3.8)
Hunan 34.48 (4.1) 40.10 (3.8) 58.1 (3.9)
Guangdong 17.16 (2.0) 29.55 (2.8) 50.8 (3.4)
Guangxi 9.41 (1.1) 15.83 (1.5) 23.5 (1.6)
Hainan — — 0.5 (0.1)

Southwest 89.64 (10.7) [5] 116.08 (11.0) [5] 171.00 (11.4) [5]
Sichuan 53.66 (6.4) 66.48 (6.3) 92.3 (6.2)
Yunnan 16.38 (2.0) 22.16 (2.1) 30.4 (2.0)
Guizhou 19.60 (2.3) 27.44 (2.6) 48.3 (3.2)

East 190.91 (22.7) [2] 256.42 (24.3) [1] 373.40 (24.9) [1]
Shanghai 16.31 (1.9) 27.44 (2.6) 40.9 (2.7)
Jiangsu 46.48 (5.5) 62.26 (5.9) 88.3 (5.9)
Zhejiang 15.80 (1.9) 25.33 (2.4) 45.9 (3.1)
Anhui 27.72 (3.3) 33.77 (3.2) 52.9 (3.5)
Jiangxi 19.39 (2.3) 22.16 (2.1) 27.1 (1.8)
Fujian 8.68 (1.0) 12.66 (1.2) 18.4 (1.2)
Shandong 56.53 (6.7) 72.81 (6.9) 99.9 (6.7)
Total 839.82 1,055.23 1,498.2

Sources: NYTJNJ 1986, pp. 150–204; NYTJNJ 1990, pp. 145, 171; Ministry of Coal Report.

Note: Percentages are given in parentheses.



the coal producing provinces. Each of Shanxi, Henan, Liaoning, Beijing,
Heilongjiang, Hebei, Anhui, Jiangsu, Ningxia, Guangdong, Zhejiang, Jilin, and
Inner Mongolia shipped out more than half of their total production.

Between 1978 and 1985 there was a substantial geographical shift in con-
sumption away from the east to the north. In 1978 the east had accounted for 
35 per cent of total consumption, however by 1985, only about 23 per cent.
Greater Shanghai’s share alone fell from nearly 12 per cent to just under 2 per cent
(compare Table 3.8 with 6.13). Meanwhile the north went from accounting for
15 to 24 per cent with Shanxi and Hebei gaining the most. Consumption in the
northeast dropped from third to fourth position, and that in the southcentral
region rose from fourth to third. The government-decreed line proscribing central
heating south of the Changjiang River (see Chapter 3) remained in place and must
be kept in mind when interpreting the Tables. Had central heating been available
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Table 6.14 Output from the largest CMAs
in 1996 (mt)

CMA Output

Shanxi
Datong (31.55)
Pingshou (12.63)
Yangquan (16.16)
Xishan (17.73)
Lu’an (10.15)
Jincheng (11.51)

Heilongjiang
Jixi (12.08)
Hegang (13.60)
Shuanyashan (10.45)

Shandong
Xinwen (11.87)
Yanzhou (18.65)

Anhui
Huainan (13.57)
Huaibei (16.85)

Hebei
Kailuan (18.64)
Fengfeng (10.77)

Henan
Pingdingshan (20.71)

Liaoning
Tiefa (14.40)

Jiangsu
Xuzhou (13.11)

Source: MTGYNJ 1997, pp. 174–243.
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Figure 6.2 Largest coal mining administrations in 1996

Source: MTGYNJ 1997, pp. 174–243.

Table 6.15 Distribution of coal output shipped from Shanxi
Province by train, 1980–2000 (%)

Shipment destinations 1980 1985 1990 2000

To Beijing/Tianjin area 48.0 41.8 38.0 36.7
To Northeast 10.6 13.9 12.5 8.3
To East 22.8 24.6 32.0 31.7
To South central 14.4 14.8 14.5 20.0
To Other regions 4.1 4.9 3.0 3.3

Source: Calculated from Fu He, ‘Tan Guangdong sheng diaoyun meitan de
yunshu fangshi he lujing de xuanze’ (Discussion on Direct Means of
Transporting Coal to Guangdong Province), NY, no. 1, 1988, Table 1, p. 8.

Note: The 2000 figures are based on the assumption that total production
in Shanxi that year would be 400 million tons.

south of the River, coal consumption would most certainly have been higher there
in the winter months.

The geographical production/consumption balance improved slightly over the
reform years (see Table 6.17). In 1978 the nationwide spatial deficit had been



Table 6.16 Destinations of coal shipped from each province and autonomous region,
1996 (mt)

Shanxi
Hebei (84.36)
Shandong (22.83)
Tianjin (22.40)
Shanxi (18.80)
Jiangsu (15.52)
Beijing (15.12)
Liaoning (12.69)
Henan (6.91)
Hubei (6.89)
Anhui (3.29)
Hunan (2.60)
Zhejiang (2.33)
Inner Mongolia (2.07)
Guangxi (1.30)
Jiangxi (1.29)
Jilin (1.16)
Guangdong (1.12)
Fujian (1.05)
Shanghai (0.65)
Shaanxi (0.59)
Heilongjiang (0.21)
Sichuan (0.20)
Ningxia (0.03)
Total �223.41

Heilongjiang
Heilongjiang (34.60)
Liaoning (15.75)
Jilin (14.19)
Inner Mongolia (0.50)
Total �65.04

Henan
Hubei (23.94)
Henan (15.71)
Jiangsu (8.12)
Anhui (3.40)
Hunan (3.17)
Shandong (2.45)
Jiangxi (2.33)
Guangdong (2.14)
Guangxi (1.57)
Zhejiang (0.74)
Shanghai (0.16)
Hebei (0.15)
Liaoning (0.08)
Shaanxi (0.05)
Tianjin (0.04)
Jilin (0.03)
Fujian (0.02)
Total � 64.10

Inner Mongolia
Inner Mongolia (13.42)
Heilongjiang (8.45)
Hebei (7.79)
Tianjin (6.00)
Liaoning (5.50)
Jilin (3.80)
Ningxia (0.77)
Beijing (0.15)
Gansu (0.09)
Qinghai (0.06)
Shanxi (0.04)
Shaanxi (0.01)
Total � 46.07

Hebei
Hebei (27.67)
Beijing (2.74)
Liaoning (2.62)
Jiangsu (2.25)
Tianjin (2.01)
Shandong (1.75)
Zhejiang (1.10)
Hubei (0.66)
Inner Mongolia (0.53)
Hunan (0.11)
Shanghai (0.08)
Jilin (0.05)
Anhui (0.01)
Total � 41.57

Shandong
Shandong (27.22)
Jiangsu (4.64)
Zhejiang (2.21)
Anhui (1.50)
Shanghai (0.82)
Jiangxi (0.57)
Hubei (0.34)
Hebei (0.33)
Hunan (0.30)
Fujian (0.20)
Total � 38.13

Anhui
Anhui (21.65)
Jiangsu (8.37)
Zhejiang (2.32)
Shanghai (1.26)
Fujian (0.87)
Jiangxi (0.29)
Shandong (0.01)
Total � 34.76



Table 6.16 (Continued)

Liaoning
Liaoning (29.58)
Jilin (0.72)
Inner Mongolia (0.31)
Heilongjiang (0.08)
Hebei (0.07)
Total � 30.76

Sichuan
Sichuan (23.99)
Hubei (3.39)
Guangxi (0.96)
Shaanxi (0.18)
Guangdong (0.14)
Hunan (0.12)
Yunnan (0.12)
Jiangxi (0.06)
Total � 28.95

Shaanxi
Shaanxi (10.16)
Jiangsu (5.19)
Hubei (2.56)
Jiangxi (0.48)
Zhejiang (0.25)
Hunan (0.20)
Anhui (0.18)
Henan (0.17)
Shanghai (0.03)
Gansu (0.01)
Total � 19.24

Jilin
Jilin (12.46)
Liaoning (4.53)
Inner Mongolia (0.40)
Heilongjiang (0.38)
Total � 17.77

Jiangsu
Jiangsu (11.73)
Zhejiang (2.43)
Shandong (0.97)
Shanghai (0.70)
Anhui (0.57)
Fujian (0.10)
Jiangxi (0.05)
Total � 16.54

Hunan
Hunan (7.89)
Guangdong (4.41)
Guangxi (1.52)
Jiangxi (0.21)
Zhejiang (0.15)
Hubei (0.10)
Total � 14.28

Guizhou
Guizhou (7.32)
Guangxi (2.14)
Guangdong (1.67)
Yunnan (1.27)
Sichuan (0.97)
Hunan (0.59)
Hubei (0.15)
Jiangxi (0.12)
Zhejiang (0.01)
Total � 14.24

Ningxia
Ningxia (4.11)
Gansu (3.90)
Liaoning (0.98)
Shaanxi (0.95)
Qinghai (0.36)
Tianjin (0.29)
Beijing (0.26)
Hebei (0.25)
Hubei (0.25)
Inner Mongolia (0.20)
Shandong (0.12)
Xinjiang (0.12)
Jilin (0.03)
Jiangsu (0.03)
Henan (0.03)
Sichuan (0.03)
Shanxi (0.02)
Anhui (0.02)
Zhejiang (0.01)
Total � 11.97

Jiangxi
Jiangxi (6.95)
Zhejiang (1.51)
Fujian (0.57)
Hunan (0.30)
Guangdong (0.21)
Anhui (0.12)
Hubei (0.07)
Jiangsu (0.03)
Guangxi (0.03)
Total � 9.78

Beijing
Beijing (2.48)
Tianjin (2.39)
Hebei (1.05)
Liaoning (0.40)
Shandong (0.34)
Jiangsu (0.12)
Jilin (0.02)
Inner Mongolia (0.01)
Heilongjiang (0.01)
Total � 6.81
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Xinjiang
Xinjiang (2.38)
Gansu (2.36)
Jiangsu (0.02)
Total � 4.76

Shanghai
Shanghai (0.05)
Zhejiang (1.13)
Total � 1.18

Qinghai
Qinghai (1.11)
Jiangsu (0.02)
Zhejiang (0.02)
Total � 1.16

Zhejiang
Zhejiang (0.75)
Total � 0.75

Hubei
Hubei (0.16)
Fujian (0.06)
Zhejiang (0.04)
Guangdong (0.02)
Jiangxi (0.02)
Hunan (0.01)
Guangxi (0.01)
Total � 0.32

Tianjin
Tianjin (0.13)
Hebei (0.13)
Hunan (0.03)
Hubei (0.01)
Total � 0.30

Hainan
Hainan (0.05)
Total � 0.05

Table 6.16 (Continued)

Yunnan
Yunnan (5.60)
Guangxi (0.59)
Zhejiang (0.09)
Jiangxi (0.09)
Guangdong (0.09)
Hunan (0.07)
Sichuan (0.03)
Fujian (0.01)
Total � 6.57

Gansu
Gansu (4.08)
Jiangsu (0.80)
Qinghai (0.75)
Zhejiang (0.35)
Shaanxi (0.15)
Hubei (0.06)
Shanghai (0.04)
Guangxi (0.03)
Shandong (0.02)
Hunan (0.02)
Anhui (0.01)
Fujian (0.01)
Guangdong (0.01)
Total � 6.33

Guangdong
Guangdong (5.72)
Total � 5.72

Fujian
Fujian (4.16)
Zhejiang (0.99)
Jiangxi (0.02)
Total � 5.17

Guangxi
Guangxi (3.53)
Guangdong (1.28)
Total � 4.82

Source: JTNJ 1997, pp. 580–1.

nearly 18 per cent. However, this fell to 13.2 after the shift in consumption away
from the east, and the official encouragement of construction of small mines
throughout the country to increase production and relieve pressure on the rail-
ways. By the late 1980s the government was curtailing development of small
local mines and in 1990 the deficit of 16.6 per cent was close to what it had been
earlier, though it fell to 15.2 in 1996. The east and north each almost equally
shared one-quarter of total consumption in 1996.



As can be seen from Table 6.18, some LS mines in Zhejiang, Sichuan, and
Yunnan were reclassified to CMAs in the reform years, while those in Qinghai,
Hubei, Guangdong, Guangxi, and Fujian remained entirely within the LS and
LNS categories. In several areas most of the production came exclusively from
township mines, for example, Hubei, Hunan, Guangdong, Sichuan, Yunnan, and
Guizhou.

Since the early 1980s the increases in the amount of coal shipped from mines
around the country to the southern provinces were staggering. Table 6.19 gives
the net movement of CMA and LS mine coal among the provinces and regions in
1996. Several mine-mouth power plants were built in the north, which helped
reduce the strain on the railways, but notwithstanding, coal shipments to Jiangsu
increased 212 per cent between 1980 and 1996, and to Guangdong and Shanghai
115 per cent and 91 per cent, respectively.117 Much of the coal shipped to
Shanghai and Jiangsu was transported first by rail to ports, then by water to the
south.

Mechanization levels

Over the 1980s and 1990s mechanization at the underground CMAs was
increased substantially. Not only were Ministry officials keen to increase 
productivity, they wanted to improve the image of the industry. At the outset 
of the reform programme the central government emphasized the crucial role 
that the coal industry would play in fuelling the country’s modernization and 
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Table 6.17 Production deficit/surplus for each region, 1985–96 (%)

E N NE SC SW NW

1985
Production 14.5 36.4 15.1 15.0 11.0 8.0
Consumption 22.7 24.3 18.1 17.0 10.7 7.2
Difference �8.2 �12.1 �3.0 �2.0 �0.3 �0.8
Total deficit:�13.2

1990
Production 13.7 37.5 14.8 14.1 11.8 8.1
Consumption 24.3 22.4 17.8 17.1 11.0 7.4
Difference �10.6 �15.1 �3.0 �3.0 �0.8 �0.7
Total deficit: �16.6

1996
Production 14.7 36.8 12.0 14.7 13.5 8.3
Consumption 24.9 24.5 13.6 18.1 11.4 7.4
Difference �10.2 �12.3 �1.6 �3.4 �2.1 �0.9
Total deficit :�15.2

Source: Calculated from Tables 7.8 and 7.9.
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took steps to throw off the ‘antique, dirty, stupid’ image of the state owned coal
industry.118

The percentage of underground state mine faces with some mechanization
more than doubled from 32.34 per cent in 1979 to 73.63 in 1998, and over 
one-fifth attained complete mechanization. The main types of equipment 
purchased from foreign companies were shearers, road-headers, hydraulic supports,

Table 6.19 Net coal movement among
provinces and regions, 1996
(mt)

Net outflows

Shanxi 160.2
Henan 22.9
Inner Mongolia 17.7
Heilongjiang 9.7
Shaanxi 7.3
Guizhou 4.3
Ningxia 5.4
Xinjiang 1.9
Anhui 1.3
Sichuan 0.7
Imports/exports and others 10.4
Total 241.8

Net inflows
Liaoning 31.1
Shanghai 26.5
Jiangsu 24.6
Hubei 22.0
Zhejiang 17.5
Tianjin 16.0
Hebei 15.6
Beijing 11.1
Shandong 11.1
Guangdong 10.1
Jilin 9.6
Hunan 4.9
Fujian 4.8
Gansu 4.0
Guangxi 3.6
Jiangxi 3.5
Hainan 1.0
Qinghai 1.0
Yunnan 0.9
Total 218.9

Source: MTGYNJ 1997, p. 28.

Note: CMA and LS mine output only.



high-capacity conveyors, and safety monitoring equipment.119 The first fully
mechanized mine was put into operation at Yanzhou (Shandong) in 1986.
However, the target to have 70 per cent of the nationwide state mines with 
some mechanization by 1990 was not met, and at the time of writing the target 
to have 85 per cent mechanized by 2000 seemed unlikely to be achieved. 
For context, the proportion of mines in 1991 with mechanization was 83.3 per
cent in Russia, 70.8 in Ukraine, 92.5 in Poland, 99.9 in the FRG, 99.9 in the UK,
and 83.6 in Japan.120

In 1980 there had been an illogical ratio between partially and fully mecha-
nized underground faces. Despite having yields of about only a quarter of those
with full mechanization, the partially equipped faces were in far greater abun-
dance than those with no mechanization. By 1983, the share of fully mechanized
faces was dominant, indicating that returns on investments in mechanization were
much higher than before.

Faces with full mechanization, as opposed to partial or hydraulic mechaniza-
tion, increased by the largest amount. In 1998, 49.3 per cent of the mine faces
were fully mechanized, up from 13.2 in 1980, and the average production rate at
these now fully mechanized mines went from 33,607 to 68,889 tons per month
per face. The productivity of hydraulic equipment also improved from a low of
15,454 tons per face per month in 1982 to 25,778, though the proportion of faces
using this type of equipment remained below 2 per cent.

Some of the problems with the machinery and equipment that had reduced 
productivity before the reforms had yet to be solved. At many mines machinery
dating back to the 1930s was still in use, and at almost all there was a lack of com-
patibility in equipment. This machinery itself consumed inordinate amounts of
electricity. Since 1979 only two new coal machinery factories were built.
However, the amount of equipment owned by the Ministry classified as being
operational rose from 61 per cent in 1981 to 74.4 per cent in 1997, and that clas-
sified as being in good order rose from 84 to 90.4 per cent.121

The Zhongguo meitan gongye nianjian (China Coal Industry Yearbooks) con-
tain limited data on the LS and LNS mines. In 1993 the level of mechanization at
the LS mines was only approximately 25 per cent.122 They often obtained old or
surplus equipment from the CMAs, while the LNS mines often had no machin-
ery at all. Picks, shovels, baskets, ropes, and mules were the main equipment
used, and the miners had to rely on natural ventilation. Such operations were
described as laoshu chuan dong (mouse bores hole).123

Somewhat ironically, beginning in 1987 China sold large amounts of basic
mining equipment abroad.124 Roof supports were sold to the US and Australia,
and later a great range of equipment was sold especially to various African coun-
tries, India, Pakistan, the Philippines, Turkey, and Russia. During the Eighth Five
Year Plan period, some US$24 million worth were sold each year.125 Indeed,
China became somewhat of a ‘technological leader’ in shaft construction.126 In
the early 1990s the CNCIEC began construction on east Africa’s largest coal
mine, the Kiwira Mine in Tanzania, and contracted the engineering of a shaft at
the Jerala Mine in Morocco.127

Economic assessment after twenty years of reforms 213
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Resource use efficiency

In Chapter 3 it was noted that ideally half a ton of coal is produced for every ton
of prepared capacity, that is, there is an output–capacity ratio of 0.5 : 1, and that
there is generally a time lag of two to three years before increased capacity is
manifested in increased production. The serious imbalance in the output–capacity
ratio in the late 1970s pushed production at the CMAs and LS mines in 1980
down nearly 23 million tons from the 1979 level, and in 1981 there was a further
decrease of over 11 million tons, the largest decreases since the Cultural
Revolution. It was imperative to divert much of the mining work force from cut-
ting to face construction.

Between 1982 and 1985 the output–capacity ratio averaged a high 1.64 : 1,
while between 1986 and 1988 it was what it should be, that is, averaging 0.47 : 1
(see Table 6.20). In the second-half of the 1980s only 67 per cent of the industry’s
capital construction targets were met due to severe budget cuts.128 The lag factor
noted above meant that production in the late 1980s and early 1990s had to be

Table 6.20 Coal output–capacity ratios, 1979–98

CMA and LS Mines

Annual capacity Annual increases in Output–capacity
increases production ratio
(mt) (mt)

1978 11.51 50.67 4.40 : 1
1979 13.93 6.69 0.48 : 1
1980 8.29 �22.72
1981 13.73 �11.47
1982 8.20 25.21 3.07 : 1
1983 18.52 24.21 1.31 : 1
1984 24.35 27.89 1.15 : 1
1985 16.47 16.69 1.01 : 1
1986 21.05 6.26 0.30 : 1
1987 21.06 6.03 0.29 : 1
1988 33.02 27.01 0.82 : 1
1989 28.05 35.41 1.26 : 1
1990 22.99 21.56 0.94 : 1
1991 28.91 �1.16
1992 24.19 1.31 0.05 : 1
1993 11.22 �23.40
1994 7.10 12.57 1.77 : 1
1995 26.24 21.00 0.80 : 1
1996 12.48 63.68 5.10 : 1
1997 26.97 �4.48
1998 9.69 �38.49

Sources: MTGYNJ, various years; TJNJ 1985, p. 446.

Note: The production figures given in the China Statistical Yearbooks vary slightly
from those in the China Coal Industry Yearbooks.
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radically curtailed. This coincided with the austerity programme aimed at infla-
tion control and the adverse effects on the economy of the June 4th Incident at
Tiananmen Square. Production in 1991 was down 1.16 millions tons from the
1990 level, increased by only 1.31 million tons in 1992 and fell sharply by 23.40
million tons in 1993. The increases in capacity in 1993 and 1994, at only some 11
and 7 million tons, respectively, were considerably less than half what they had
been over much over the previous decade, then in 1996 production soared by
nearly 64 million tons, an annual increase unparalleled since the GLF. The 
output–capacity ratio for 1996 was especially high at 5.10 : 1. However, after the
government decided to scaleback production drastically in the late 1990s, capac-
ity development continued, making for considerably more rational use of the
reserves.

The absence of well-defined, legally defensible property rights resulted in
much haphazard and destructive development. Besides the state, provincial, and
local government mines there were others operated by rural families and groups,
the army, and prisoners. The extraction methods used by groups with no training,
and/or the opening of too many pits at one deposit, caused numerous cave-ins
which destroyed the seams and ultimately made it impossible to mine by any
means.129 The competition for the resources was such that arguments arose
among peasants, and between peasants and Ministry authorities.130 For example,
the World Bank had agreed to provide funds for the development of an anthracite
mine at Chengzhuang in Jincheng mining area (Shanxi) in June 1982, but due to
a boundary disagreement with a local mine, approval for the project was not
granted until May 1984. Two years later, after further wrangling, it was dropped
entirely, and the funds were devoted to expansion of the Kailuan mine (Hebei)
and construction of new mines at Yanzhou (Shandong).131 In April 1998 an acci-
dent causing fifty-five deaths occurred when miners of one unlicensed mine
blocked miners at a rival mine by causing a cave-in which set off explosions at
two other nearby mines.132

In 1990 the average depth of all types of mines was 330 m, slightly deeper 
than the average of 300 for the major coal producing countries.133 However, the
recovery rate (proportion of a deposit successfully removed, and ideally about 
90 per cent) at the CMAs was not high at 79 per cent in 1996 and only 73 per cent
in 1997.134 At the LS mines it was only 30–40 per cent and a mere 10–20 per cent
at the LNS mines.135 The mining techniques were such that for each ton mined,
5–6 were left unmined and unrecoverable.136 In north China, the refuse left from
the peasants’ attempts to cut the coal under a riverbed clogged the natural
drainage network, creating latent serious flooding problems.137

Use of materials and labour efficiency

The coming into play of market forces, the responsibility system and advances in
technology led to reductions in inputs per unit of output required by the CMAs.
In 1980, 90.34 m3 of timber were required on average per ton of raw coal 
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production, but by 1998 this was down to less than 28 (see Table 3.12 for inter-
national comparisons).138 It must be noted, however, that some of the reduction
can be explained by the fact that timber was often in short supply, and cement and
metal were used instead. Use of timber in the LS mines was still very high at
12.92 m3 per ton in 1985, though this fell to 8.32 in 1994. Not surprisingly, as pro-
duction became more mechanized over the years, consumption of electricity at
the state mines increased from 34.34 kWh per ton in 1980 to 54.88 in 1997.

With the incentives in the 1980s for rural communities to develop local coal
deposits, the materials required for mining became in great demand. Just as part
of the coal output was sold at fixed low prices and the other at market prices, so
too were timber, cement, steel, explosives, etc. The two-track pricing system led
to fighting and corruption as the developers of small mines attempted to obtain
limited materials as cheaply as possible.

Overmanning at the CMAs and LS mines had been a severe problem before
1979. Thousands of workers were grossly underemployed, many having done lit-
tle productive work every day for decades and the Ministry began in the early
1990s to make drastic cutbacks.139 It had finally been recognized that more labour
was not a substitute for machinery. Table 6.21 gives a breakdown of total employ-
ment at the CMAs. Between 1979 and 1992 it increased from 2.18 to 3.37 million.
Thereafter there was an almost steady annual decrease. It stood at 2.63 million in
1998, and by 2000 total workers were to amount to about 3 million of which coal
production workers would amount to 1 million, and management, 120,000.140

Labourers – those with low levels of skill and education, who cut and hauled coal,
repaired machinery, monitored safety, carried out rescue work, etc. – decreased as
a proportion of the total from 72.0 per cent in 1979 to 55.6 per cent in 1997. The
share of service personnel and engineers and technicians made up some of the
difference.

Table 6.22 gives the breakdown of coal production labourers, that is those con-
cerned only with cutting and hauling coal. These amounted to 1.17 million in 1979
and peaked at 1.45 million in 1985. By 1998 they were down to 0.94 million. The
share of surface workers decreased steadily after 1981 from over 20 per cent to
about 15 per cent.

Overmanning had been particularly severe among surface workers and the sur-
feit was assigned to diversified activities. Generally, the displaced workers were
very pleased to make the move to work that offered opportunities to learn new
skills and promised higher incomes (see the Financing section of this Chapter).
However, in some cases the transfer involved conditions worse than those at the
mines. For example, in Heilongjiang the layed off workers were asked to farm in
an area some distance away from their families. Not surprisingly, they refused.141

Recruitment for underground workers was beginning to become a concern by
the mid-1990s. After the introduction of the one-child policy in the late 1970s,
parents forbade their only child and son to take up such a hazardous occupation
and the industry began to have difficulties finding young men. The normal retire-
ment age was forty-five but many men had to stop working well before reaching
that age due to lung disease.142 In 1983, out of Shanxi’s total 165,543 mine



employees, 12,871 (7.8 per cent) were found to have pulmonary tuberculosis, and
of these 73.3 per cent were underground miners.143

Table 6.23 gives the ILOR, which indicates the change in numbers employed
at the CMAs per unit increase in output. It shows clearly that productivity was
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Table 6.21 Employment at CMAs, 1979–98

Total Labourers Engineers Administrative Service Others
employees and personnel personnel

technicians

1979 2,183,524 1,571,339 34,281 153,065 306,117 106,378
(72.0) (1.6) (7.0) (14.0) (4.9)

1981 2,417,756 1,699,559 40,667 169,372 360,476 134,494
(70.3) (1.7) (7.0) (14.9) (5.6)

1982 2,592,139 1,796,224 44,887 175,882 397,221 167,540
(69.3) (1.7) (6.8) (15.3) (6.5)

1983 2,640,140 1,792,487 48,941 180,172 400,553 208,655
(67.9) (1.8) (6.8) (15.2) (7.9)

1984 2,826,629 1,861,232 53,487 195,042 426,720 281,355
(65.9) (1.9) (6.9) (15.1) (9.9)

1985 2,930,815 1,877,138 56,412 197,851 436,911 354,382
(64.0) (1.9) (6.8) (14.9) (12.1)

1986 2,990,455 1,868,891 57,798 192,057 489,551 374,947
(62.5) (1.9) (6.4) (16.4) (12.5)

1987 3,035,630 1,883,227 60,503 193,499 521,345 369,438
(62.0) (2.0) (6.4) (17.2) (12.1)

1988 3,103,217 1,901,301 62,997 194,044 544,655 394,116
(61.3) (2.1) (6.3) (17.5) (12.7)

1989 3,227,665 1,969,477 69,358 201,540 586,537 395,416
(61.0) (2.1) (6.2) (18.2) (12.3)

1990 3,297,598 2,006,692 73,507 214,779 624,070 373,966
(60.9) (2.2) (6.5) (18.9) (11.3)

1991 3,358,083 1,494,088 57,282 164,950 501,059 243,835
(44.5) (1.7) (4.9) (14.9) (7.3)

1992 3,373,493 1,973,772 77,636 218,172 666,184 432,077
(58.5) (2.3) (6.5) (19.8) (12.8)

1993 3,267,116 1,866,220 74,521 205,579 627,823 489,652
(57.1) (2.3) (6.3) (19.2) (15.0)

1994 3,442,127 1,953,874 80,174 223,478 644,877 539,724
(56.8) (2.3) (6.5) (18.7) (15.7)

1995 3,308,448 1,870,606 77,115 212,199 614,547 533,981
(56.5) (2.3) (6.4) (18.6) (16.1)

1996 3,220,202 1,805,408 75,366 208,761 594,129 536,538
(56.1) (2.3) (6.5) (18.5) (16.7)

1997 3,157,066 1,754,321 73,253 201,911 587,827 539,754
(55.6) (2.3) (6.4) (18.6) (17.1)

1998 2,628,628 1,642,946 69,909 188,329 513,533 213,911
(62.5) (2.7) (7.2) (19.5) (18.1)

Source: MTGYNJ (various years).

Note: The figures in parentheses are percentages of total. No definition is given for ‘others’.



Table 6.22 Coal production labourers at CMAs, 1979–98

Total coal of which:
production

Working in Working Working atlabourers
underground at opencast
mines surface mines

1979 1,172,484 903,579 236,707 26,128
(77.1) (20.2) (2.2)

1981 1,301,648 996,393 269,724 28,838
(76.5) (20.7) (2.2)

1982 1,373,952 1,055,845 280,320 30,706
(76.8) (20.4) (2.2)

1983 1,381,825 1,059,526 284,663 30,198
(76.7) (20.6) (2.2)

1984 1,410,371 1,084,334 287,331 30,249
(76.9) (20.4) (2.1)

1985 1,447,611 1,125,166 280,366 33,144
(77.7) (19.4) (2.3)

1986 1,393,987 1,100,917 253,257 29,794
(79.0) (18.2) (2.1)

1987 1,396,997 1,108,348 250,911 28,408
(79.3) (18.0) (2.0)

1988 1,394,364 1,120,114 237,207 27,342
(80.3) (17.0) (2.0)

1989 1,429,163 1,152,065 236,296 30,326
(80.6) (16.5) (2.1)

1990 1,409,240 1,146,731 223,763 28,312
(81.4) (15.9) (2.0)

1991 1,389,076 1,126,609 223,164 28,114
(81.1) (16.1) (2.0)

1992 1,328,667 1,075,367 213,897 27,934
(80.9) (16.1) (2.1)

1993 1,380,334 998,860 192,939 26,117
(72.4) (14.0) (1.9)

1994 1,142,988 954,436 154,860 23,891
(83.5) (13.5) (2.1)

1995 1,097,658 912,955 150,858 24,494
(83.2) (13.7) (2.2)

1996 1,059,770 822,784 145,781 21,570
(77.6) (13.8) (2.0)

1997 1,034,388 855,038 146,928 22,007
(82.7) (14.2) (2.1)

1998 939,068 771,740 136,127 20,750
(82.2) (14.5) (2.2)

Source: Calculated from MTGYNJ (various years).

Note: The figures in parentheses are percentages of total coal production
labourers. Another category not included in the table performed a variety of
other tasks associated with cutting and hauling, such as monitoring safety
and carrying out rescue work.
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Table 6.23 ILOR 1982–98

Percentage change ILOR

CMA CMA
output labourers

1982 4.43 5.55 1.25 : 1
1983 3.78 0.57 0.15 : 1
1984 8.70 2.07 0.24 : 1
1985 2.93 2.64 0.90 : 1
1986 1.89 �3.70 �1.96 : 1
1987 1.52 0.22 0.14 : 1
1988 3.39 �0.19 �0.06 : 1
1989 5.49 2.50 0.46 : 1
1990 4.78 �1.39 �0.29 : 1
1991 0.08 �1.43 �17.88 : 1
1992 0.40 �4.35 �10.88 : 1
1993 �5.08 3.89 0.77 : 1
1994 2.32 �17.19 �7.41 : 1
1995 �2.90 �3.97 �1.37 : 1
1996 11.40 �3.45 �0.30 : 1
1997 �1.51 �2.40 1.59 : 1
1998 �4.85 �9.22 1.90 : 1

Source: Calculated from MTGYNJ, various years.

increasing. Each unit increase in output required less labour. OMS at the CMAs
improved some 139 per cent from 1980 to 98, from 0.912 to 2.180 tons.144 The
output of face workers increased over the same period from 4.129 tons per shift
to 9.511, and the average monthly output per coalface increased from 11,220 tons
in 1979 to 23,514 in 1998. Yet the overall average output per worker in China’s
mines compared to that in other countries remained low. OMS in 1994 was 
7.17 tons in the UK, 33.53 in Australia, though only 0.55 in India in 1989–90.145

The official China Daily observed: ‘In 1994 China employed 7 million people to
produce 1.23 billion tons of coal. In the US, 100,000 people mined 923 million
tons, and in Germany 145,000 people mined 265 million tons … The respective
employment and production figures remain in sharp contrast.’146 The 7 million
figure for China includes not only CMA and LS mine workers, but also the farm-
ers operating with no mechanization at the LNS mines. However, even when
China’s CMA output and employment figures alone are compared, as in Table 6.24
with the total figures of other countries, the difference in productivity is still very
wide.

OMS at the LS mines was much lower at 0.583 tons in 1985 and 0.795 in 1994.
Several thousands of employees were transferred out of these mines to diversified
activities as well. Although it was illegal, women and children did work in state
mines, and there were also reports that children had been kidnapped to work in
LNS mines. One such report was horrific: ‘Official media reported this week



more than 100 youngsters were rescued from small mining operations in central
China’s Hunan Province after they were kidnapped, forced to work and supplied
little food or water.’147

According to official sources peak employment at the township and village
mines was 2,123,722 in 1996.148 In 1997 there were 1,828,500 employed at such
mines, 834,100 at 6,886 township mines and 994,400 at 18,856 village mines.149

This means there were about 121 per township mine and 53 per village mine.
The average wages paid to state mine workers, compared to those for other

industrial workers, decreased over the reform years. Whereas on the eve of the
reform era they had been the highest paid work force, they were fourth in 1984,
twelfth in 1985, third in 1986, and eleventh in 1987.150 The average annual wage
of underground miners at the CMAs rose from 3,764 yuan in 1992 to 7,900 in
1997, and it was planned that it would reach 10,000 by 2000.151 The average wage
of a surface worker was about half that of a miner’s wage.152

Compared to the pre-reform years, the proportion of labour costs in total pro-
duction costs rose substantially. The contract system, which proved to be highly
successful when it was introduced, gave the miners a fixed monthly wage and
bonuses if targets were surpassed. The differences in pay among the various ranks
of workers increased and acted as an incentive for those at the low end of the 
scale to work towards promotion. In addition, and generally speaking, the contract
system facilitated greater communication between upper and lower levels of
management.
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Table 6.24 International coal mining productivity data, 1997

Output Labourers Productivity
(mt) (’000 tons 

per manyear)

Australia 217.3 25,900 8.390
Canada 78.8 8,900 8.854
Columbia 15.4 3,800 4.053
China (CMAs only) 529.16 3,157,066 0.168
Germany 46.5 78,100 0.595
India 200.89 548,100 0.378
Poland 139.0 251,200 0.553
South Africa 221.6 57,200 3.874
UK 31 9,300 3.333
US 911 79,400 11.474

Source: MTGYNJ 1998, p. 34; International Energy Agency, Coal Information
1998, Paris: OECD/IEA, 1999, pp. I-224-5; Sunit Kumar Sarkar and Subhankar
Sarkar, State of Environment and Development in Indian Coalfields, Calcutta:
Oxford and IBH, 1996, p. 8; India, Planning Commission, Eighth Five Year Plan
1992–97, Vol. II, Sectoral Programmes of Development, New Delhi: The
Commission, 1992, p. 174.

Notes: The Chinese figures are for underground and opencast production com-
bined. The Indian data is for 1989.



As noted in the Financing section of this chapter, wages at several mines were
repeatedly not paid on time, creating tremendous hardship for mining families. In
some cases this was due to triangular debt, in others, to corrupt mine officials. In
the case of the former, payment procedures were given to the banks to handle,
while in the latter, the Minister of Coal, Wang Senhao, ordered mine managers to
take the blame and resign.153 Groups of unpaid miners demonstrated frequently,
and these protests continue at the time of writing.

In many western countries coal miners’ unions have been powerful social and
political forces capable of virtually paralysing the heavy industry sector. This has
never been the case in China, and the guarantee of the right to strike was dropped
from the constitution in 1982.154 The 1993 Regulations for Handling Enterprise
Labour Disputes, the 1995 Labour Law, and a new Trade Union Law widened the
mandate of unions, but they nonetheless remained under the All-China Federation
of Trade Unions, which discouraged campaigning en masse for common causes.
The new laws aimed at protecting the interests of both the employees and man-
agers. For example, those managers who failed to pay wages and pensions on time
would face stiff penalties. However, collective bargaining as practised in the West
is still a long way off, if not impossible in the present political environment. This
does not prevent frequently recurring local protests. Market forces were playing
a greater role in determining wages and employment terms, and union leaders
were often enjoying more support from the average worker than were the 
Party leaders. By comparison, trade unions as well as political parties have been
highly vocal in India’s coal mining states and in late 1998 were protesting 
vehemently against restructuring of Coal India Ltd. which monopolizes national
production.155

The fact that the majority of the miners at the LNS mines had little or no train-
ing resulted in appalling accident rates, and the government in the 1980s and
early 1990s was understandably not keen to disclose much information.
Beginning with the 1996 edition, however, the Coal Industry Yearbooks did report
accident figures. The Chinese version of the Yearbooks give much more infor-
mation than the English, though it is necessary to combine figures presented in
tables to arrive at total figures more accurate than those given in the text. Figures
cited by the Chinese and foreign press not only disagree with each other, but with
the Yearbooks.

According to the 1994 Meitan gongye nianjian (1994 Coal Industry Yearbook),
between 1984 and 1993 a total of 41,000 people died in LNS mines alone, mean-
ing that there was an average of 4,100 deaths per year (at least ten each day), and
12.12 per million tons mined.156 The deaths at these mines accounted for 63.3 per
cent of the total for all mines over that period, and the rate was 4.4 times that at
the CMAs. Considerable progress was made in reducing the total death toll for all
mines from 10,400 in 1990, to 9,819 in 1991, 9,384 in 1993, 7,271 in 1994, 9,067
in 1995, 6,596 in 1996, 6,155 in 1997, and 6,314 in 1998.157 However, this rate
was still extremely high, and these official figures may greatly understate the true
picture. As at least a third of the LNS mines operated illegally, it is possible that
dozens of deaths went unreported. The national average fatality rate per million
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tons mined decreased from 8.17 in 1980 to 4.55 in 1996.158 In 1985 it was 3.84
at the CMAs, 9.40 at the LS mines, and 11.9 at the LNS.159 By 1996 the rates
were down to 1.168, 4.3, and 8.1, respectively.160 For comparison, in 1993 the
number of fatalities and the fatality rate per million tons were 47 and 0.06 in the
US, 2 and 0.28 in Japan, 3 and 0.04 in the UK, 45 and 0.25 in South Africa, 59
and 0.45 in Poland, 295 and 0.96 in Russia, 381 and 3.22 in Ukraine, and 297 and
1.18 in India.161

Table 6.25 shows that over 70 per cent of the reported accidents between 1996
and 1998 occurred in the LNS mines, 15 per cent in the LS mines, and 10 per cent
in the CMAs. According to the official data, about 54 per cent of the accidents
were caused by gas explosions, 25 per cent by roof falls, 7 per cent by flooding,
and 7 per cent by runaway wagons. Not readily apparent is the fact that many of
the accidents were caused through ignorance and lax safety measures. Many
explosions were the result of workers smoking or using inappropriate lighting.

Not only were miners killed cutting, hauling, and hoisting the coal, the illicit
trade of explosives that began as a result of peasant involvement in mining led to
tragic deaths in urban areas. In February 1996, over 100 people were killed and
400 injured when an explosion occurred in an apartment building in Shaoyang
(Hunan).162

China’s coal officials were aware of international norms with respect to acci-
dent rates. Representatives attended the ILO meeting held in Geneva in April
1985 to draw up a code of practice on safety and health in coal mines.163 The
likely reason why the authorities were slow to address the problem in the late
1980s and early 1990s was that implementation and enforcement of mine safety
regulations would have increased the start-up and operating costs of the LNS
mines, which were not only so vital to total production but were extremely lucra-
tive. It was difficult to enforce what regulations there were, so competitive had
the small operations become with each other and with the larger state mines.
Encroachment, for example, was a major problem. The small operations – many
illegal – would tunnel through to adjacent large mines to take advantage of the 

Table 6.25 Breakdown of coal mine fatalities by cause and mine type: average 
proportions, 1996–98 (%)

Total Roof Gas Electro- Runaway Explosive Flooding Fire Other
fall explosion mechanical wagon blast

CMA 10.0 2.6 4.8 0.5 1.3 0.1 0.2 0.1 0.4
LS 14.8 5.5 5.2 0.5 1.6 0.3 0.9 — 0.7
LNS 70.1 16.0 41.0 0.9 3.2 0.7 5.6 0.7 2.0

Total 100.0 25.1 53.7 2.1 6.7 1.2 7.0 0.8 3.3

Source: Calculated from MTGYNJ 1997–99.

Note: Totals do not equate to 100 per cent because fatalities that occurred in basic construction, the
manufacture of machinery, and geological prospecting are excluded here.



latter’s better ventilation, which generally was mechanized. Any measure that
added to production costs, for example, better safety equipment, was unwanted.

The high accident rate at the LNS mines became an excuse to extort huge sums
from mine owners and managers.164 Between 1997 and 2000 up to 100 miners
were murdered by gangs who first recruited them to work in mines known to have
poor safety records. Later, the gangs would kill the men while they were working
underground, make it appear as though an explosion or roof fall had occurred,
then pose as relatives to collect compensation. They extorted about 18,000 yuan
(US$2,300) per worker from the owners and managers by threatening to expose
their poor safety procedures to the local authorities.

In the early 1980s it had been hoped that the educational level of the miners at
the CMAs could be raised substantially. By 2000, district team leaders or their
equivalents are to have secondary technical training; heads, deputy heads, and
department directors are to have college education; and all workers and staff are
to have junior middle school. Whether or not these targets will be met, it can be
said that average technical competence has already increased.165

Despite the limited resources with which to buy computers and software, the
Coal Industry Ministry, as most of the other government departments, was quick
to employ them for the same purposes as in the West, including statistical analy-
sis, scheduling, inventory, etc., and has kept up well with the developed world in
obtaining and applying software innovations as they came available. Though the
number of terminals relative to users was extremely small, the sophistication of
the usage was high.

The China Coal Research Institute in Beijing, founded in 1957, had 6,833 staff
in 1999 working at eighteen branches, institutes and centres around the country,
including the National Coal Water Mixture Engineering Research Centre, Clean
Coal Engineering and Research Centre, National Coal Mine Safety Engineering
Research Centre, thirteen quality inspection and test centres, and one national
mine safety measurement station. The Institute confers doctorates in three special-
ties and masters in eight. In recent years it has broadened from strictly technical/
scientific concerns to business management.166

The Energy Research Institute (ERI) was established in 1980 and works in con-
junction with the SPC and Chinese Academy of Sciences (CAS). Its focus is
energy economics including supply and demand forecasting for all energy types,
energy conservation, energy and the environment, and the development and appli-
cation of new energy production and saving technologies.167

In 1984 the Chinese Coal Science and Technology Database (CSTD) was cre-
ated.168 It indexes articles on coal production, consumption, transport, technol-
ogy, equipment, mining safety, and environmental protection as published in a
wide variety of Chinese journals. In 1980 the ERI initiated the Energy Database
of China (EDBC), which contains data on the reserves, production, processing,
transportation, distribution, consumption, and conservation of all energy types.
An Electricity Abstracts Database (EAD), which indexes 120 periodicals
concerned with energy development policy, long-term energy planning, as well as
the technical aspects of electricity generation, transmission, and distribution was
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created in 1987. Dozens of others were set up in the 1990s, and at the time of writ-
ing many government and government affiliated agencies involved with coal 
production have web pages.169

Financing

Viability of coal mining

The debt spiral

In the late 1990s most governments around the world were subsidizing their coal
industries either through grants, price supports, limitations on coal imports, or long-
term agreements between producers and large consumers.170 Only the Australian,
South African, and Colombian coal industries were making sizable profits. In 1997
subsidies per ton of coal equivalent produced were US$125 in Germany, US$139
in Japan, US$79 in Spain, US$82 in Turkey, and US$17 in the UK.171

It was announced in 1998 that state subsidization was to end for the entire state
sector by 2000. After massive cutbacks and restructuring, 28 of the 40 major
industrial sectors, including the textiles, building materials, nonferrous metals,
and railway industries all managed to enter ‘the black’ in 1999, a year ahead of
schedule.172 The coal industry, however, was still in debt. This should not, how-
ever, prompt summary negative assessment of the reforms in the industry. Sound
appraisals will not be possible until there is greater depth of data. It was only in
1997 that the provinces took over the CMAs – thereafter called ‘state priority
mining administrations’ (SPMAs) – and as recently as early 1999 that many coal
enterprises were ordered to declare bankruptcy. Furthermore, like most of the
heavy industrial sector, the coal industry is trapped in a web of triangular debt.

In the late 1970s and early 1980s about 60–70 per cent of the CMAs, and about
50 per cent of the LS mines had deficits and the government routinely bailed
them out.173 Table 6.26 indicates that in 1985 it was only the state mines in Shanxi
and Hebei that made profits. Jilin had by far the largest losses in total and per ton
of output. Nationwide the industry needed a subsidy of 350 million yuan to keep
operations going that year.174 This was far from a good situation, but the mine
officials believed, as did the officials of all key industries, that the government
would never allow the industry to collapse.

In 1987 an average of 20.3 yuan in profits and taxes was created per 100 
yuan of government funding at state owned industries. For the coal industry, 
however, this figure was �1.91 yuan.175 That year 72.8 per cent of the CMAs and
53 per cent of the LS mines had deficits, and in the following year 93 per cent 
of the CMAs had deficits.176 The total losses at the CMAs fell from their 
worst, 5.75 billion yuan in 1992, to 610 million in 1996 (see Table 6.27), and it is
reasonable to assume that the contract system, the assignment of excess labour to
diversified activities, and other streamlining measures, and most importantly
price reform, had some part in this. Then in 1997 it was reported that the 
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industry as a whole was finally able to record profits, 200 million yuan worth,
from sixty-five SPMAs.177 It was hoped that the government finally no longer
had to subsidize this industry and could devote more attention to making others
self-sustaining.

Table 6.26 Output, production costs, and losses/profits at CMA and LS mines in each
province/area, 1985

Province/ State mines Local mines
Area

Output Production Loss/ Output Production Loss/
(mt) cost profit (mt) cost profit

(yuan/ton) (million (yuan/ton) (million
yuan) yuan)

National 40,626.0 29.33 �55,986.5 18,277.7 26.78 �8,048.08
Total

Beijing 597.5 32.81 �2,408.8 14.3 21.22 9.40
Hebei 3,975.5 28.84 1,592.6 971.1 24.73 1,033.78
Shanxi 8,563.5 24.49 26,819.6 3,160.5 16.81 12,632.49
Inner 2,065.2 25.69 �552.4 454.6 13.51 469.13

Mongolia
Liaoning 3,411.9 338.1 33.16 �40.20
Jilin 1,177.4 32.15 �41,202.2 370.7 30.72 �3,645.21
Heilongjiang 3,887.0 817.0 26.65 �1,067.30
Jiangsu 1,561.0 29.73 �1,275.6 442.8 47.64 �3,921.27
Zhejiang 134.5 47.94 �69.98
Anhui 2,387.9 �6,592.8 262.7 34.84 �1,053.50
Fujian 397.6 32.20 230.80
Jiangxi 645.7 31.11 �1,025.6 561.3 34.50 456.79
Shandong 2,669.1 33.08 �2,556.3 1,325.6 32.61 �108.00
Henan 3,751.7 28.41 �2,405.1 1,727.9 25.53 4,459.23
Hubei 341.9 35.49 1,580.90
Hunan 285.4 39.44 �5,493.6 1,190.9 38.12 2,937.63
Guangdong 477.6 40.66 2,226.09
Guangxi 450.4 32.21 �3,028.00
Sichuan 1,610.5 �5,304.4 1,551.5 27.64 �5,048.92
Guizhou 716.4 30.00 �9,698.3 307.7 21.95 �506.50
Yunnan 890.3 19.06 �1,562.00
Tibet 3.0
Shaanxi 1,434.9 28.14 �6,004.1 451.9 15.75 �428.66
Gansu 593.5 30.17 �665.3 312.7 22.12 �186.00
Ningxia 898.2 23.27 �326.4 220.2 21.26 �1,381.23
Qinghai 242.6 19.19 700.80
Xinjiang 393.6 36.67 �38.5 858.3 16.75 750.89

Source: Shanxi shehui kexue yuan, meitan jiage yanjiu keti zu (Shanxi Academy of Social Sciences,
Coal Pricing Research Group), Meitan jiage gaige yu Shanxi meitan jiage (Coal Pricing Reform 
and Shanxi Coal Pricing), an unpublished research report prepared by the Academy, Taiyuan, Aug.
1986, p. 53.
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Early in 1998, however, it was found that the mine accounts had been falsified,
that payments for coal purchases had not, in fact, been received.178 Actual debts
at the end of 1997 were 4.196 billion yuan and 28 per cent of the SPMAs 
had losses.179 In 1998, 81 per cent had losses totalling 3.705 billion yuan.180

It became impossible to cover production costs when during the first four months
of 1999 the price of coal fell by 15.4 yuan per ton. Total income of the SPMA 
sector at the end of the year was down almost 6 billion yuan.181 Seventy-six of 
the SPMAs had deficits amounting in total to 2.28 billion yuan (US$274.6 
million).182 In May 2000, 86 per cent had debts of 1.85 billion yuan.183

While some individual operations were apparently financial successes, for
example, the Xinji mines (Anhui) (see Chapter 5), the SPMAs as a whole were
severely burdened by the need to support over one million retired workers, the
total cost of pensions for whom was some 6 billion yuan per year, as well as com-
munity facilities and services for the employed.184 In 1997 the state mines oper-
ated 1,268,924 residential buildings, 169,148 collective dormitories, 103,286 
education buildings, 15,905 cultural and sports buildings, and 66,533 medical
buildings.185

Table 6.27 Losses at the CMAs, 1992–99

Losses Per cent of Location of
(billion CMAs making profit-making
yuan) profits CMAs

1992 5.75 9.7 9 all in Shanxi
1993 3.26 19.4 18 in Shanxi, Shandong

Anhui, Jiangsu
1994 1.97 26.9 25 in Shanxi, Shandong,

Anhui, Jiangsu, Henan, and
Guizhou

1995 1.03 28.0 26
1996 0.61 59.0 55
1997 4.20 72.0
1998 3.71
1999 2.28

Sources: See Notes 177–183; Introductions to MTGYNJ 1995 and MTGYNJ 1996;
‘Wen shichang jingji tizhi zhuanbian maichu liao xin bufa’ (New Forward Steps in
Market Economic System, MTB, 8 Jan. 1995, p. 1; ‘Chuanguo meitan gongye
gongzuo huiyi zhaokai’ (Summoning of National Coal Industry Work Meeting), MTB,
10 Jan. 1995, p. 1; ‘Meitan gongye niu kui zeng ying you chengxiao’ (The Effects of
Loss Reductions in the Coal Industry), RMRB, 7 May 1996, p. 2; ‘Fuzhong fenjin
wangqiang tujin liang ge genben xing zhuanbian shixian niukui zeng ying mubiao’
(Carry Heavy Burden, Fight Hard, Push Forward Two Basic Transformations, Achieve
Elimination of Losses Target), MTGYNJ 1997, p. 68; GYFZBG 1998, p. 159;
According to Li Peng, ‘Zhongguo de nengyuan zhengce’ (China Energy Policy),
RMRB, 29 May 1997, pp. 1–2, losses amounted to 400 million yuan in 1996.
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The financial picture of the LNS mines was very different. When the ledgers
of the state mines were at their bleakest, thousands of small mines were earning
huge profits. The low-cost coal was in very high demand, and the taxes and fees
levied on the mines helped many previously destitute county governments lift
themselves from grinding poverty.186

Many rural communities took immediate advantage of the government’s incen-
tives to open mines and the coal therefrom quickly became an indispensable input
in the phenomenal expansion of rural industrial activity, especially the production
of agriculture-oriented equipment and supplies such as chemical fertilizer, farm
tools, machinery, and construction materials.187 Hundreds of thousands of jobs
were created in the establishment of mines and industries. In 1978 the average per
capita income in Zuoyun County (Yanbei Prefecture, Shanxi Province) was 
72 yuan, but with the development of local coal production, by 1984 it had
reached 816 yuan. In 1988 coal production accounted for 80 per cent of the
county’s income.188 It was estimated that in 1983 the taxes from the local mines
in Shanxi Province as a whole provided the local government with 37.5 per cent
of its income, and in 1999 that 15 per cent of each farmer’s income in the
Province came from coal mining.189

The income generated was not solely beneficial to townships with coal, but to
the rural population as a whole. More of the central government’s limited funding
could now go to other still backward areas. The benefits of the small mines, how-
ever, must be weighed against the problems discussed in other sections of this
chapter, such as the thousands of deaths and injuries that took place each year, the
subsidence of land, destruction of natural drainage courses, piles of toxic, flam-
mable wastes, and the very low quality of the coal causing dangerous levels of air
pollution.

State investment and taxation

Between 1985 and 1999 the coal industry (extraction and processing) received 
a total of 1,945 billion yuan in state capital construction investment, compared to
3,161 billion for the oil industry (extraction and refining), and 13,443 for the
electricity industry (thermal, hydro, and nuclear) (see Table 6.28). Investment in
each of the energy sectors fell sharply in 1981 and 1982 due to the general stag-
nation of the economy at that time.

Initially, the allocations to the coal industry were larger than those to the oil
industry. By 1987, however, the government had decided to rely on the LNS
mines for an increasing share of total production and state funding to the coal
industry decreased relative to that allocated to the oil industry. The margin
between allocations to the electricity and coal sectors also grew wider through the
1980s and 1990s. By 1999, investment in electricity was over seventeen times that
in coal.190 There is no doubt that the CMAs, now in direct competition 
with the LNS mines, had problems adjusting to reduced investment allocations.
Long-term capacity development plans had to be changed. Over the Seventh Five
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Year Plan a total of 180 million tons of new capacity was to be developed at the
CMAs and 79 million tons at the LS mines, but actual development over the five
years was only 111 and 40 million tons respectively.191

Government capital construction investment allocations to the industry with no
payback requirement of any kind continued, as they had in the pre-reform years,
until 1985. In an attempt to make the industry more accountable, the allocations

Table 6.28 Capital construction investment, 1976–99 (current million yuan)

Total Total Coal Oil Electricity
industrial energy investment investment investment
investment investment

1976 208.73 69.61 16.54 19.09 33.98
1977 217.36 78.06 22.58 20.76 34.72
1978 273.16 113.83 31.80 31.12 50.91
1979 256.85 109.92 31.86 27.07 50.99
1980 275.61 114.99 33.47 33.38 48.14
Fifth Five 1,231.71 486.41 136.25 131.42 218.74
Year Plan

1981 216.01 91.24 23.15 27.95 40.14
1982 260.60 101.38 29.85 25.30 46.23
1983 282.28 126.55 40.07 29.02 57.46
1984 341.59 162.76 55.14 30.63 76.99
1985 446.49 209.88 55.11 33.17 121.60
Sixth Five 1,546.97 691.81 203.32 146.07 342.42
Year Plan

1986 531.64 273.94 56.70 38.61 178.63
1987 682.79 348.46 59.60 58.55 230.31
1988 796.09 423.79 63.50 86.45 273.84
1989 822.48 454.42 70.51 93.51 290.40
1990 952.60 565.41 98.82 100.66 365.93
Seventh Five 3785.60 2,067.02 349.13 377.78 1,339.11
Year Plan

1991 1,147.21 668.43 116.58 125.91 425.94
1992 1,458.31 840.61 126.85 157.98 555.78
1993 2,004.45 1,152.31 153.05 230.65 768.61
1994 2,761.67 1,578.86 164.98 263.09 1,150.79
1995 3,236.34 1,747.68 189.36 299.83 1,258.49
Eighth Five 10,607.98 5,987.89 750.82 1,077.46 4,159.61
Year Plan

1996 3,724.24 2,106.11 216.54 343.60 1,545.97
1997 4,119.51 2,694.71 266.03 489.79 1,938.89
1998 4,169.15 2,774.53 182.01 447.97 2,144.55
1999 3,850.09 2,709.48 124.88 391.42 2,193.18

Sources: TJNJ, various years; NYTJNJ 1996, p. 27; GDTZZL, pp. 79–87.

Note: The oil investment figures include refining. The electricity data was adjusted upwards
after 1984.
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were first changed to loans, then to credit contracts which were signed with the
State Development Bank, established in 1993, and with individual enterprises.192

Total energy investment as a proportion of total industrial investment rose
steadily from 47 per cent in 1985 to 59 per cent in 1990, thereafter decreased to
54 per cent in 1995, but climbed to over 70 per cent by 1999 (see Table 6.29).
Investment in the coal industry as a proportion of total energy investment 
fell almost steadily from 26 per cent in 1985 to less than 5 per cent in 1999 (see
Table 6.30). As has been pointed out above, the picture for coal is skewed by the
increasingly heavy reliance on the LNS mines. Investment in the oil industry
ranged from 14 to 20 per cent over these years, while the proportion devoted to
electricity very much dominated total energy investment, increasing its share
from 58 per cent in 1985 to over 80 per cent in 1999.

Reflecting the sizable yearly changes in allocations, capital construction invest-
ment in constant prices required per ton of output varied considerably over the
1981–99 period (see Table 6.31). The ICORs are also highly uneven. Between
1978 and 1999, the number of years when investment in real terms increased over
the previous year is much smaller than the number of years in which it decreased.
The years 1982–84, 1990, and 1997 are exceptional in that there were particularly
large increases in investment.

Over the 1980s and most of the 1990s the central government went from pro-
viding almost all of the coal industry’s funding, to providing less than 15 per cent
in 1997, and only 2.9 per cent in 1998, by which time control over the key mines
had been devolved to the provincial authorities (see Table 6.32). A great many
other interests had become involved in the industry after Coal Minister Wang
Senhao announced in 1994 his expectation that the largest coal consumers would
become principal investors in the coal industry:

According to ‘he who benefits is he who invests’ encourage power, metallur-
gical, chemical, railways, etc., and their subordinate industries, to invest in
coal mines; also, areas lacking in coal should invest in coal rich areas …193

The contribution of collective governments increased from only 4.0 per cent in
1979 to over 15 per cent in 1998. The role of local governments in providing
equipment and materials for the mines also increased over the 1980 and 1990s. In
1998 over one-fifth of the equipment and materials were procured locally, as
opposed to being supplied through central channels.

There were fluctuations in how the capital construction investment funds
were used (see Table 6.33). Between 1979 and 1998 the proportion devoted
to construction and installation varied from a high of 68 per cent in 1981 to a low
of 47 per cent in 1997, while that devoted to equipment, tools and apparatus
varied from 17 to 37 per cent. The productive : non-productive investment ratio,
reflecting how priorities changed with changes in the availability of funds, varied
from 69 : 31 to 90 : 10. Table 6.34, which gives the percentage breakdown of cap-
ital construction investment, indicates increases over the 1980s and 1990s in the
proportion of funding devoted to the construction of mines, coal washing plants,



Table 6.29 Capital construction investment in energy as a proportion of total investment
in industry, 1976–99

As % of total industry investment

Total energy Coal investment Oil investment Electricity
investment investment

1976 33.3 7.9 9.1 16.3
1977 35.9 10.4 9.6 16.0
1978 41.7 11.6 11.4 18.6
1979 42.8 12.4 10.5 19.9
1980 41.7 12.1 12.1 17.5
Average Fifth 39.5 11.1 10.7 17.8
Five Year Plan
(1976–80)

1981 42.2 10.7 12.9 18.6
1982 38.9 11.5 9.7 17.7
1983 44.8 14.2 10.3 20.4
1984 47.6 16.1 9.0 22.5
1985 47.0 12.3 7.4 27.2
Average Sixth 44.7 13.1 9.4 22.1
Five Year Plan
(1981–85)

1986 51.5 10.7 7.3 33.6
1987 51.0 8.7 8.6 33.7
1988 53.2 8.0 10.9 34.4
1989 55.2 8.6 11.4 35.3
1990 59.4 10.4 10.6 38.4
Average Seventh 54.6 9.2 10.0 35.4
Five Year Plan
(1986–90)

1991 58.3 10.2 11.0 37.1
1992 57.6 8.7 10.8 38.1
1993 57.5 7.6 11.5 38.3
1994 57.2 6.0 9.5 41.7
1995 54.0 5.9 9.3 38.9
Average Eighth 56.4 7.1 10.2 39.2
Five Year Plan
(1991–95)

1996 56.6 5.8 9.2 41.5
1997 65.4 6.5 11.9 47.1
1998 66.5 4.4 10.7 51.4
1999 70.4 3.2 10.2 57.0

Source: Calculated from Table 6.28.



Table 6.30 Shares of capital construction investment in energy, 1976–99 (%)

As % of total energy investment

Coal investment Oil investment Electricity
investment

1976 23.8 27.4 48.8
1977 28.9 26.6 44.5
1978 27.9 27.3 44.8
1979 29.0 24.6 45.4
1980 29.1 29.0 41.9
Average Fifth 28.0 27.0 45.0
Five Year Plan
(1976–80)

1981 25.4 30.6 44.0
1982 29.4 25.0 45.6
1983 31.7 22.9 45.4
1984 33.9 18.8 47.3
1985 26.3 15.8 57.9
Average Sixth 29.4 21.1 49.5
Five Year Plan
(1981–85)

1986 20.7 14.1 65.2
1987 17.1 16.8 66.1
1988 15.0 20.4 64.6
1989 15.5 20.6 63.9
1990 17.5 17.8 64.7
Average Seventh 16.9 18.3 64.8
Five Year Plan
(1986–90)

1991 17.4 18.8 63.8
1992 15.1 18.8 66.1
1993 13.3 20.0 66.7
1994 10.4 16.7 72.9
1995 10.8 17.2 72.0
Average Eighth 12.5 18.0 69.5
Five Year Plan
(1991–95)

1996 10.3 16.3 73.4
1997 9.9 18.2 71.9
1998 6.6 16.1 77.3
1999 4.6 14.4 80.9

Source: Calculated from Table 6.28.
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and subsidiary plants. The shares of investment devoted to general engineering,
including railway spurs from which loaded railway cars from the mine districts
could be transferred to the national trunk lines, increased through 1995, but
tapered thereafter.

Soon after the reforms were launched experiments were discussed which would
replace direct profit transfers of the SOEs to the central government budget with
income taxation, and this did eventuate in 1984. By 1988, the majority of SOEs
were operating on a contractual basis and thereby had assumed greater responsi-
bility for their own funding. Income tax for all businesses, including all of the
new coal corporations was levied at the rate of 33 per cent. In 1989, to help pre-
serve central government revenue, extrabudgetary enterprise funds were sub-
jected to a 10 per cent levy. As of 1994 all mining corporations were subject to
the Resource Tax at 0.3 –5 yuan per ton, and the Mineral Resource Compensation

Table 6.31 Investment per ton and ICOR, 1978–99

Investment Annual per cent change ICOR
per ton

CMA Capital
production Investment

1978 93.0 15.77 40.83 2.59
1979 87.3 4.66 �1.76
1980 92.6 �3.74 �0.90
1981 62.4 �2.71 �32.46
1982 75.6 4.43 26.54 5.99
1983 96.4 3.78 32.28 8.54
1984 118.7 8.70 33.86 3.89
1985 105.9 2.93 �8.18
1986 100.9 1.89 �2.95
1987 97.4 1.52 �2.01
1988 84.6 3.39 �10.12
1989 75.6 5.49 �5.71
1990 99.1 4.78 37.24 7.79
1991 113.5 0.08 14.65 183.13
1992 116.7 0.40 3.26 8.15
1993 131.1 �5.08 6.59
1994 113.5 2.32 �11.41
1995 110.3 2.90 �0.02
1996 106.7 11.40 7.78 0.68
1997 132.0 �1.51 21.88
1998 97.5 �4.85 �29.76
1999 69.2 �0.44 �29.27

Sources: Calculated from Tables 6.3 and 6.28 using a price index from
TJNJ 2000, p. 290.

Note: The investment per ton figures were calculated by dividing the
annual investment allocations to the state mines by the output of these
mines.
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Fee equivalent to 1 per cent of the annual sales revenue adjusted according to a
mining recovery rate coefficient that factored the variance between actual output
and the approved mine design capacity.194 Tax avoidance by enterprise managers
became endemic in the early 1990s, adding to the corruption engendered by 
the two-track pricing system. In order to help reduce the industry’s debt, the
value-added tax rate on coal products was reduced from 17 to 13 per cent in
March 1994.

Deregulating prices

At the outset of the reforms, a main priority of the government was to transform
loss-making industries, including the coal industry, into profitable operations. A
crucial step was to bring commodity prices up closer to international levels. The
difference between the international coal price and the average price in China was
nearly 500 per cent.195 In the early years, however, out of fear of uncontrollable

Table 6.32 Sources of capital construction investment funds and 
procurement of equipment and materials, 1979–98 (%)

Source of funds Procurement of equipment
and materials

State Collective
Items Items
supplied supplied
centrally locally

1979 96.0 4.0
1980 58.4 5.7
1981 65.3 8.9
1982 59.9 7.7
1983 71.3 6.3
1984 74.2 7.5 86.4 13.6
1985 61.1 9.3 85.7 14.3
1986 70.7 7.9 85.9 14.1
1987 63.9 8.2 88.5 11.6
1988 65.9 8.6 89.4 10.6
1989 60.1 10.0 87.5 12.5
1990 52.1 10.6 89.1 10.9
1991 54.9 8.7 88.5 11.5
1992 37.5 7.2 88.5 11.5
1993 32.5 8.5 86.0 14.0
1994 18.9 8.4 84.1 15.9
1995 21.9 10.9 82.4 17.6
1996 18.7 12.0 78.3 18.9
1997 14.3 10.8 86.4 13.6
1998 2.9 15.1 79.4 20.6

Source: MTGYNJ, various years.

Note: Equipment and materials procurement data for the 1979–83 period is 
unavailable.
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Table 6.33 Capital construction investment spending breakdown, 1979–98 (%)

Construction Equipment, Others Productive Non-
and tools and investment productive
installation apparatus investment

1979 59.2 30.5 10.3 80.0 20.0
1980 54.6 36.8 8.6 83.4 16.6
1981 68.0 17.0 14.9 72.5 27.5
1982 67.0 17.0 16.0 68.5 31.5
1983 65.0 18.1 16.9 69.2 30.8
1984 57.4 28.2 14.4 73.8 26.2
1985 62.0 22.0 16.0 71.7 28.3
1986 62.9 22.5 14.6 75.6 24.4
1987 64.2 22.8 13.0 77.0 23.0
1988 65.7 20.2 14.1 78.5 21.5
1989 63.2 22.0 14.8 81.8 18.2
1990 61.7 23.5 14.8 83.7 16.3
1991 60.4 22.9 16.7 82.2 17.8
1992 60.6 22.4 16.9 82.2 17.8
1993 58.9 22.1 18.9 82.6 17.4
1994 58.6 24.2 17.2 79.5 14.5
1995 52.1 20.6 27.3 81.7 18.3
1996 49.8 20.1 30.2 86.9 13.1
1997 47.0 21.7 31.3 85.7 14.3
1998 49.3 18.5 32.2 90.1 9.9

Source: MTGYNJ, various years.

Note: Productive capital construction investment refers to investment devoted to mining,
while non-productive capital construction investment is for commercial, communications,
and residential facilities.

inflation, the government made relatively small increases in the price of distrib-
uted coal (under plan).

Chinese economists carefully watched the price reforms of other centrally
planned economies. Between 1981 and 1985 Hungary increased the price of coal,
gas, and oil by 53 per cent, and in November 1987 Yugoslavia increased the price
of coal 62 per cent and of electricity 69 per cent. On 1 April 1988 the price of coal
for domestic use in Poland was increased by 200 per cent.196

The authorities knew that to avoid uncontrollable inflation, reductions in stan-
dards of living, and industrial defaulting, comprehensive adjustment of the entire
pricing system of the economy would have to be implemented.197 A key difficulty
for the coal industry was the sequence of price reform across the industrial sec-
tor. During the 1980s and early 1990s the prices of materials required for mining,
such as steel, timber, and cement, half of which were allocated to the coal indus-
try at low fixed prices and the other at market prices, were allowed to rise much
more quickly than coal prices. This made it almost impossible for mines built in 
comparatively hard conditions, such as in the Third Front Region, to function.
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Table 6.35 shows that in the mid-1980s the differential between production costs
and prices narrowed to almost zero. The average increase in coal production costs
between 1985 and 1992 was 15.7 per cent, and 12.7 per cent between 1993 and
1995.198 The differential between production costs and prices was especially great
in Sichuan. In 1985 the average production cost was 27.26 yuan while the ex-
factory price was 20.84 yuan. In 1990 the respective figures were 66.29 and 33.34
yuan, and in 1993 they were 125 and 80.61 yuan.199

Another major dilemma was the increasing differential between state and 
non-state mine prices. As the state mines modernized they regularly increased
prices to keep them above the production costs. This made them less and less
competitive compared to the LNS mines which were proliferating rapidly and had
lower production costs because they generally did not invest in the safety and
environmental protection equipment that the larger mines had to have by law. As
the prices of more commodities were deregulated consumers behaved as in a mar-
ket economy and opted for the cheapest inputs, including coal. The result was
stockpiles of unsold state coal that became unmanageably large.

A significant component of production costs was wages, accounting for 
over 30 per cent, compared to 5 or 6 per cent for most of the other heavy indus-
tries. The several industrial wage increases called for by the government in the
1980s and 1990s in an attempt to keep up with the rapid increases in the cost of
living hit the coal industry much harder partly because the coal industry workers
were already at the top of the scale in 1979. In 1993 alone they were hiked 
14 per cent.

Table 6.35 Average production cost and price of
coal, 1978–86 (yuan per ton)

Production cost Ex-factory price

1978 16.12 19.27
1979 17.66 23.02
1980 19.87 25.45
1981 21.38 25.67
1982 21.74 25.73
1983 24.09 26.38
1984 25.30 27.21
1985 31.33 31.96
1986 34.33 34.76

Sources: Tian Yuan and Qiao Gong (eds), Zhongguo jiage
gaige yanjiu, 1984–1990 (Research on Price Reform in
China, 1984–1990), Beijing: Dianle zhengye chubanshe,
1991, p. 391; Cheng Zhiping (ed.), Zhongguo wujia
wushi nian, 1949–1998 (Fifty Years of Prices in China,
1949–1998), Beijing: Zhongguo wujia chubanshe, 1998,
pp. 1086–7.

Note: Beginning in 1983 two yuan were added to the
maintenance component of production costs.
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Also contributing to the higher production costs were the increased mecha-
nization, the digging of deeper shafts, and devaluation of the yuan. Much more
electricity was needed, half the requirements for which had to be bought at
market prices.

In 1992 the average price of coal distributed through state channels was raised
by about 20 per cent to 45 yuan. That year the government allowed 22 per cent of
distributed coal (73 million tons) to be sold at market prices.200 The mines at
Xuzhou (Jiangsu) and Zaozhuang (Anhui) were the first allowed to deregulate
their prices (see section on Eighth Five Year Plan in Chapter 5). Due to the suc-
cess of marketization in the eastern provinces, it was decided that all major coal
mines in the northwest, northeast, and southwest should withdraw from the state
allocation system.201

Beginning in 1993, the price of coal used in power plants as well as washed
coal, and coal used for coking and smelting in the eastern and northeastern
regions, and in Hunan, altogether amounting to about 70 per cent of the year’s
production, were deregulated. This experimentation with price deregulation
proved so successful that the authorities were confident enough to begin with-
drawing the annual subsidization, which by now amounted to nearly 6 billion
yuan, and to liberalize the price of coal nationally.202 In November the govern-
ment announced its decision to lift all price controls on coal as of 1 January 1994,
one year ahead of schedule.203

This pattern of price deregulation in the coal industry was typical of changes
occurring in the economy as a whole. Table 6.36 summarizes the radical aban-
donment of fixed state prices that took place between 1978 and 1993. By 1993
only 5, 10, and 15 per cent of retail commodities, agricultural goods, and capital
goods, respectively, were still being sold at state fixed prices.

Table 6.36 Share of goods sold at state fixed prices,
1978–93 (%)

Retail Agricultural Capital
commodities goods goods

1978 97 94 100
1992 10 15 20
1993 5 10 15

Source: Nicholas Lardy, China in the World Economy,
Washington, DC: Institute for International Economics,
1994, p. 11, quoting World Bank, China Updating Economic
Memorandum: Managing Rapid Growth and Transition,
Washington, World Bank, 1993, pp. 49–50, and Niu
Genying, ‘China’s Economic Reform in 1994’, BR, 37, 
no. 2 (10–16 Jan. 1994): 10.

Note: Per cent is calculated as a share of transaction volume
for each category.
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Figure 6.3 Ex-factory price index for coal and other industrial commodities, 1980–99

Source: TJNJ 2000, p. 305.

Very significantly, however, there was one exception to the across-the-board
coal price deregulation. The government continued to regulate the price of coal
sold to electric power plants. In 1996 it stipulated that price increases for coal sold
to this sector could not exceed 7 yuan per ton over the November 1995 level 
for the northern central part of the country excluding eastern Inner Mongolia, 
10 yuan for Shaanxi, 9.7 yuan for Heilongjiang, Liaoning and the eastern section
of Inner Mongolia, 12 yuan for Jilin, and all other areas 8 yuan.204 For 1997 they
were not to be more than 12 yuan per ton over the 30 September 1996 level, and
for 1998 not more than 5 yuan per ton over the October 1997 level.205

Figure 6.3 depicts the changes between 1980 and 1999 in ex-factory price
indices for the industrial sector as a whole, the coal industry, and a selection of
other industries. Apart from 1988 the movements in coal prices closely match
those of the industrial sector as a whole, despite the fact that the industry con-
tributed less than 5 per cent to the total gross value of industrial output.

Consumers of coal had always been expected to pay the shipping and handling
costs. Table 6.37 gives the average production costs, transportation costs, and
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selling prices of coal sold in Shanghai between 1978 and 1986. In the space of
less than ten years, production costs more than doubled and average transport fees
per ton increased by over ten yuan, making for an increase in average wholesale
prices of over 30 yuan per ton.

Some twenty-five different fees were charged en route from Datong (Shanxi)
to Shanghai and Guangzhou (Guangdong) in 1992. The cost of moving the coal
by rail from the interior to the port of Qinhuangdao (Hebei) was 31.19 yuan per
ton (see Table 6.38), and of shipping it on the ocean south to Shanghai, an aver-
age of about 10 yuan depending on the type of ship. Total costs at Shanghai
amounted 142.84–150.59 yuan, and at Guangzhou, 184.8–192.25 yuan. These
plus the mine-mouth cost of 77.93 yuan, resulted in Shanghai consumers paying
a total of over 220 yuan per ton and Guangzhou consumers, over 262 yuan. The
transferring of the coal from one form of transport to another accounted for only
25–30 per cent of the total cost. The other 70–75 per cent was an assortment of
fees levied by the railway and port authorities.

Table 6.39 gives the differential in prices between coal under plan and coal not
under plan in Shanghai, Nanjing, and Suzhou between 1979 and 1986. In Suzhou
the price of coal under plan increased by 47 per cent over this period while that
not under plan increased by 93 per cent. The differential between the two prices
was 63 per cent in 1986. By December 1993 it was 129 per cent.

By the late 1990s market forces had helped establish different prices for dif-
ferent quality coals. With increasing governmental pressure to reduce pollution,
the larger consumers were forced to compete for the best product available. At the
low end, it came down to what the coal producers could get to move the coal.
Table 6.40 gives the range of average prices charged by the Yanzhou Coal
Company for the six months ended 30 June 1999 and 2000. In 1999 the price of
the lowest grade coal sold was about 42 per cent that of the highest, and in 2000,
30 per cent.

Table 6.37 Planned production costs and coal prices in Shanghai, 1978–86

Average Of which: As % of Average As % of Average
production Average production transport fee production wholesale
cost mine price cost (per ton) cost price
(per ton) (per ton)

1978 30.73 17.17 55.9 11.48 37.4 33.00
1979 36.35 22.22 61.1 12.02 33.1 37.99
1980 39.69 25.94 65.4 11.99 30.2 41.75
1981 39.56 25.99 65.7 11.96 30.2 42.20
1982 40.73 26.75 65.7 12.44 30.5 42.88
1983 46.60 31.20 67.0 13.31 28.6 46.63
1984 55.20 33.07 59.9 19.60 35.5 57.04
1985 58.41 35.08 60.1 19.69 33.7 63.30
1986 61.61 35.58 57.8 21.50 34.9 63.72

Source: Tian Yuan and Qiao Gong (eds), Zhongguo jiage gaige yanjiu, 1984–1990 (Research on Price
Reform in China, 1984–1990), Beijing: Dianle zhengye chubanshe, 1991, p. 389.



Table 6.38 Cost buildup for Datong lump coal shipped to Shanghai and
Guangzhou, March 1992

Cost item Charge
(yuan/metric ton)

A. Minemouth coal cost 77.93
B. Shipping and Handling Costs

1. Minemouth to railhead loading 20.25
2. Rail shipping cost, Datong to Qinhuangdao 31.19
3. Railroad charges:

Shipping charge 0.95
Maintenance charge 2.65
Water resource charge 1.00
Car routing charge 0.78
Interest 0.22
Stamp Tax 0.01
Subtotal 5.58

4. Ocean shipping cost, Qinhuangdao to Shanghai 6.51–13.21
(depending on ship type)

5. Qinhuangdao port charges:
Transshipment charge 5.33
Loading charge 23.15
Unloading charge 2.05
Terminal charge 2.05
Port service charge 2.05
Storage charge 0.05
Dust abatement fee 0.30
Port construction fee 1.50
Thawing fee 0.70
Crane charge 16.30
Loan repayment 0.60
Subtotal 55.58

6. Subtotal shipping costs at port of Qinhuangdao 119.11–125.81
To Shanghai

7. Port of Shanghai port service charge 6.50
8. Port of Shanghai comprehensive charges* 17.23–18.28
9. Subtotal shipping costs at port of Shanghai 142.84–150.59

To Guangzhou
10. Ocean shipping cost, Qinhuangdao to Guangzhou 37.51
11. Port of Guangzhou port service charge 6.50
12. Port of Guangzhou comprehensive charges* 21.68–22.43
13. Subtotal shipping costs at port of Guangzhou 184.8–192.25

C. Final coal costs at destination
1. Port of Shanghai 220.77–228.52
2. Port of Guangzhou 262.73–270.18

* Comprehensive port charges include bank interest, profit, management fees, and normal
depreciation.

Source: Jonathan E. Sinton et al. (eds), China Energy Databook, Ernest Orlando Lawrence
Berkeley National Laboratory Report LBL-32822, Rev. 4, Sept. 1996; Table VI-2, p. VI-5.
Copyright © 1996 Lawrence Berkeley National Laboratory. Reprinted by permission of
the Lawrence Berkeley National Laboratory, University of California.
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Table 6.40 Prices charged by Yanzhou Coal Company,
1999 and 2000 (yuan per ton)

For the six months
ended 30 June

1999 2000

No. 1 Clean Coal 251.60 222.88
Domestic 193.93 170.60
Exports 193.65 151.30
Screened raw coal 146.65 128.58
Mixed coal and others 105.83 65.75

Average 162.13 135.43

Source: Yanzhou Coal Company Financial Statement,
www.yanzhoucoal.com.cn (accessed April 2001).

Table 6.39 Comparison of planned coal prices with market prices in Shanghai,
Nanjing, and Suzhou, 1979–86 (yuan/ton)

Shanghai Nanjing Suzhou

Planned Market Planned Market Planned Market

1979 37.99 — — — 45.80 56.90
1980 41.75 — 27.71 — 45.80 59.90
1981 42.20 — 29.69 — 45.80 59.90
1982 42.88 — 28.55 34.40 45.80 80.00
1983 46.63 — 31.44 50.85 45.80 87.00
1984 57.04 98.04 29.17 64.55 54.70 100.00
1985 63.30 — 38.36 71.62 62.70 115.00
1986 63.72 64.72 39.54 71.43 67.40 110.00

Source: Tian Yuan and Qiao Gong (eds), Zhongguo jiage gaige yanjiu, 1984–1990 (Research
on Price Reform in China, 1984–1990), Beijing: Dianle zhengye chubanshe, 1991, p. 390.

Average market prices for the month of June each year between 1990 and 2000
are presented in Table 6.41. There were huge increases for the coastal cities espe-
cially. For example, the price of coal in Shanghai was raised five times in the first
four months of 1993.206 It was 175 yuan per ton in December 1992, 190 in
January 1993, 200 in February, 205 on 3 March, 210 on 25 March, and 215 on 
25 April. Within 115 days the price per ton had risen 40 yuan, or 22.9 per cent.
The main reason for the hikes was several increases in various ‘management fees’
and ‘service charges’ levied by the railway and port authorities. These amounted
to 2–15 yuan per ton.

After 1998 the average price, reflecting the over-supply conditions, dropped
sharply. By 2000 it was down 11.4 per cent from 251.10 yuan in 1998 to 222.52
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in 2000. In Shenyang there was no change in the price, but in other cities such as
Dalian and Nanjing the fall was as low as 31.6 and 28.6 per cent, respectively. The
general price index fell sharply from 115 in 1995 to 1997 in 1999.207 Consumer
demand was low as a result of high unemployment, large surpluses of poor 
quality goods on the market, and the effects of the Asian financial crisis.

Expansion of the two-tier pricing system was an important first step in reform-
ing prices. On the positive side, the higher prices served as a tremendous incen-
tive to greater production. Many rural mines were extremely lucrative and the
availability of more coal enabled rapid expansion of the rural industrial sector
(see section on ‘Structure’). On the consumption side, they forced consumers to
regard coal as a commodity of value, the use of which had to be conserved. Also,
consumers and suppliers began to communicate directly with each other, with
the result that consumers received the type of coal that more closely met their
particular needs.

On the negative side, it led to vicious profiteering by a string of middlemen
beginning with corrupt Coal Ministry, army, and railway officials, then by work-
ers at factories, schools, neighbourhood committees, etc., who bought the coal at
low fixed prices and re-sold it at greatly increased prices to a variety of con-
sumers. Huge profits were realized.208

Another disastrous consequence was triangular debt, sometimes called debt
chains. Many state industries had been suffering major losses for years and the
deregulating of the price of coal, as well as of other non-substitutable inputs,
made it impossible to stay within planned expenditure, if, indeed, to carry on at
all. The volatility in prices throughout the 1980s and 1990s made it almost impos-
sible for consuming industries to plan annual budgets.

The dual price system was not able to ease the financial difficulties of the state
mines because the government kept the allowed increases in coal prices below the
allowed increases in the prices of materials needed for mining.

Initially, the state industries together refused to buy the coal at the higher prices
with the result that stockpiles appeared throughout the country. They believed that
they could force the government to reconsider.209 However, within months it was
plain that the government was expecting them to continue meeting their produc-
tion targets and to pay for the coal, and other inputs, through cost-cutting meas-
ures of their own. In many cases this was impossible and in the late 1990s this
inability of state enterprises to pay for each other’s products was leading to the
collapse of much of the state industrial sector.

Defaulting consumers owed the Coal Ministry 3.39 billion yuan in 1992, 
7.43 billion in 1993, and 13.44 in 1994.210 Some of the mines received less than
20 per cent of their payments, meaning they had a third of the money needed to
run their mine operations. In 1992 the Ministry ordered equipment worth 651
million. However, due to defaults in payments, it was able to order equipment
worth only 93 million in 1993.211

In 1994 metallurgical companies owed 5.88 billion yuan and accounted for
43.7 per cent of the total amount; fuel companies 5.37 billion yuan or 40 per cent



of the total; electric power companies 890 million yuan or 6.6 per cent of the
total; and chemical companies 710 million yuan or 5.3 per cent of the total.212

Among the largest debts were those of the steel industry, itself mired in a partially
reformed state, trying to solve critical problems of its own. Of the forty-two steel
enterprises, twenty-eight had coal debts, in all amounting to 5.3 billion yuan.213

As of the end of May 1999 the state coal industry was owed 40.064 billion yuan,
equivalent to over half the expected sales income. Of the ninety-four SPMAs
about a quarter were each owed 500 million. The Kailuan Administration alone
was owed a total of 1.2 billion and the Datong Administration 2.2 billion.214

Billions of yuan were owed to Shanxi, the largest coal-producing province, 
and the frustrated local governors referred to it disparagingly as China’s largest
interest-free bank. The huge debts reduced its coal industry revenue per ton by
33.4 yuan and its profit by 34.9 yuan. It was not only the coal industry which suf-
fered, for when it took out large amounts of limited funds from the banks, little
was left for the Province’s chemical, machine-building, electric power, building
materials, and metallurgical industries.

The insolvency of the mines created severe hardship for the workers. At the end
of 1993, seventy CMAs were withholding 1.56 billion yuan in wages owing,
affecting 2.51 million of its 3.21 million workers. A year later fifty owed wages
totalling 2.21 billion yuan, affecting 1.58 million workers. Another 300 million
yuan were owed in pensions to retired employees.215 In 1998 a total of 4.32 bil-
lion yuan was owed to coal workers nationwide, and in July 1999, 5.27 billion
yuan (US$ 634 million).216

The rigorous enforcement of the ‘three no’s’ delivery policy, introduced in
November 1994, was aimed at ending the triangular debts. The three no’s were no
shipment without payment, commercial draft, and the clearing of outstanding
payments.217 At the same time, the actual payment transactions were transferred
from the mine administrations to the banks. These measures had an immediate
positive effect. It was found that some of the enterprises owing money were pre-
ferring debt to taking out loans which required interest payments. Some even used
the money they owed to purchase capital equipment. However, overdue coal 
payments at the end of 1997 amounted to 24.9 billion yuan, and the rate of debt
collection over the first six months of 1998 faltered at 83.11 per cent.218

Triangular debt was not unique to China. It was also a problem in India. There,
the Coal Ministry’s solution was to deduct outstanding amounts directly from the
state’s annual plan outlay.219 It was hoped that by using this method, all debts
would be cleared within three years.

Exchanges

The first coal exchange was established in the Beijing area at Zhangshanying
town, Yanqing County, in 1992.220 Later that year, a larger one was opened in
Qinhuangdao (Hebei), set up jointly by Qinhuangdao City, the Ministry of
Materials and Equipment, and the China General Coal Corporation, and one in
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Zhengzhou (Henan).221 Early in 1993 the CNCC, with the Shanghai municipal
authorities, established China’s first coal futures market in Shanghai, and the
Northeast Coal Trade Centre came into being in Shenyang (Liaoning).222 In the
following months many provincial coal markets were established, including those
at Taiyuan (Shanxi), Wuhan (Hubei), Tianjin, and Guangzhou (Guangdong), all
of which were operated by the respective provincial governments and the ministries
responsible for coal, railways, communications, and internal trade.223 Others were
established at Hangzhou (Zhejiang), Qingdao (Shandong), Chongqing, and Xian
(Shaanxi).

The brokers at the exchanges linked coal consumers with coal producers 
and shippers (rail and water) and earned a 5 per cent commission for every 
1,000 yuan of coal traded. For coal under plan, transportation costs were included
in the prices, which were not completely free but within specified bands. The
trading took place between the 26th and 6th in a monthly cycle. All coal ship-
ments were certified in terms of weight, type, and quality, and brokers managed
both spot transactions and forward business, entrusted purchase, and sale and 
settlements.

When the exchanges opened there was an immediate and very large response.
However, within months they were forced to stop operations due to both a lack of
railway capacity and means for brokers to book the required transport.224 The
booking problem was solved a year later by having all the brokers book trains
through the fully computerized two main exchanges at Shenyang (Liaoning) and
Shanghai.225

In April 1994 the government ordered a halt in the trading of coal and other key
commodity futures in an effort to control inflation. Hundreds of unauthorized
individuals and organizations with connections to coal mining and/or railways
were trading coal illegally, often completely bypassing the legitimate markets.
Throughout the mid-1990s the government investigated hundreds of cases involv-
ing the illegal trade of coal and punished the perpetrators, but the problem per-
sisted. In April 1996 some 300–400 illegal traders were operating in Qinhuangdao
and the market there was handling only 6 per cent of the local bonafide trade.226

Initially, the exchanges experienced a serious cash flow problem. Less than half
of the purchases were being paid for punctually.227 However, as the ‘three no’s’
policy took effect, this situation improved.

The exchange of coal mining goods began in 1995. Mining equipment and
constituent parts, mining construction materials, fuel oil, etc., were traded at the
first meeting held in Kailuan.

Diversified activities

The profits made from diversified activities were pivotal in ameliorating the coal
industry’s losses. Over the Eighth and Ninth Five Year Plans, more than two 
million mine workers were either transferred to existing businesses operated by
the mines, or assigned to non- mine related new businesses, including some joint
ventures.228
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In order to assist mines to initiate diversified activities, the central government
offered them access to an annual state loan of 3 billion yuan.229 The industries
included everything from all types of agricultural production to construction
materials, smelting, machinery, medicines, clothing, shoes, handicrafts, and daily
use products. The services included transport, restaurants, hotels, news reporting,
schools, and hospitals.230

By the end of 1997 over 4,000 different products were being produced by some
1.8 million people at 20,000 factories operated by the CMAs alone, earning an
output value of about 45.5 billion yuan, which was 57 per cent of the output value
of total coal production. Taxes and profits amounted to about 2 billion yuan.231

On at least one coal corporation’s webpage the information about the diversified
activities almost overshadows that for coal production!232

Joint stock arrangements

In 1994 the Ministry of Coal chose some enterprises to experiment with gufenhua,
or ‘going joint stock’, including China Huaneng Fine Coal Corporation, Yanzhou
Coal Mining Corporation, Inner Mongolia Yitai Coal, Shenhua Group Corporation,
Xingtai, Panjiang, Pingdingshan, Pingshuo, and China Coal Industry Construction
Corporation.233 The listing of these on the domestic and Hong Kong stock mar-
kets, and in at least one case on the New York stock market, improved the finances
of some individual corporations, but was far from an unqualified success and did
little to improve the finances of the industry as a whole.

President Jiang Zemin, who headed the Central Committee’s Leading Group on
Finance and Economics, had high hopes that this method of financing would be
a solution for the ailing state industries. However, rather than yielding the expected
immediate positive results, it frequently made things worse for the enterprise
employees, often hardly literate, who were cajoled into buying shares. So deep
were the problems at many of the enterprises – inexperienced management, obso-
lete plant, poor quality products, non-existent marketing research – that nothing
short of a complete re-appraisal of business targets, if not total plant replacement
or dis-establishment was needed. By 1997, Zhu Rongji was publicly downplaying
the potential of joint stock arrangements in favour of bankruptcies and mergers
where these hopeless situations prevailed.

One of the first coal companies to experiment with gufenhua was the China
Huaneng Fine Coal Corporation, which was created to manage the Shenfu-
Dongsheng coalfield. Shares were sold to the governments of Shaanxi Province,
the Inner Mongolian Autonomous Region, some county governments in Shaanxi,
and some coal mining bureaux in Shaanxi and Inner Mongolia. People living in
the area were encouraged to develop their own mines and sell the coal to the
Corporation.234

Yanzhou Coal Mining Co. Ltd. mines high quality low-sulphur coal in
Shandong Province and sells it to domestic power plants and other consumers
mainly in the eastern provinces, as well as to the export market. It had planned to
list on the Hong Kong Stock Exchange in November 1997.235 The US$300 million



flotation was sponsored by Bear, Sterns & Co and ABN Amro Rothschild.
However, due to the Asian financial crisis the listing was delayed until March
1998 when it listed H shares on the Hong Kong Stock Exchange, American
Depository Receipts on the New York Stock Exchange, and B shares on the
Shanghai Stock Exchange.236 Measures aimed in 1997 and 1998 to reduce use of
materials and electricity offset the steep decline in coal prices resulting from the
fall in demand, and substantial profits were made both years.237

The Yitai Coal Company, controlled by Yimeng Coal Group of Inner Mongolia,
initially issued US$166 million in B shares on the Shanghai Market at US 40.73
cents in July 1997. Profits fell 64 per cent in first half of 1998 and in August that
year the shares valued only 10.8 cents. Yitai managed to produce only 370,000
tons in the first half of 1998, which was but a quarter of the target set for the year,
and only 1.87 million tons were shipped, and 1.074 million tons sold, far less than
half of the 5 million ton targets set for each for the year.238

Shareholding arrangements, besides their perceived potential for raising capi-
tal and eliminating debt, were also seen by the central government as an answer
to the public ownership dilemma. More importantly, they were expected to act as
a hard budget constraint. Managers are, theoretically at least, accountable to the
shareholders. However, attempts at ownership reform in the coal industry did not
produce clear lines of authority, resulting in near-chaos when the questions to be
resolved involved other ministries and sectors.239 This unsatisfactory situation
discouraged foreign investment.

Foreign involvement

Hope and disappointment

When the Chinese opened their door to the world in the late 1970s they hoped that
countries from the developed world would be very enthusiastic about investing
and collaborating in cooperative projects in China. The Ministry of Coal antici-
pated that foreign mining companies would be keen to develop China’s rich coal
deposits, especially for export, and that they would bring their latest technologies.
Recognizing the urgent need for large and reliable electricity supply the govern-
ment also pleaded for foreign investment and technological advice in building
power plants.

There was an initial flurry of visiting coal mining and/or machinery company
representatives from Australia, Austria, GDR, FRG, Finland, France, Hungary,
Japan, Poland, Romania, Spain, Sweden, UK, US, and the Soviet Union.240 They
jostled each other to capture and keep the Chinese mining officials’ interest and
often hosted lavish inspection tours of mining operations in their home countries.
Hundreds of trade protocols and letters of intent were signed involving one or
more of mine construction, equipment, and training. Many of the foreign delega-
tions offered the Chinese credit loans to buy machinery and equipment in
exchange for the earnings generated from exporting the coal. Others tried to
negotiate compensation trade deals.
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Investors, especially from the Chinese diaspora, immediately expressed inter-
est in the power sector too, and it was here that some of the first foreign invest-
ment agreements were reached. Some investors accepted the less than satisfactory
terms initially stipulated by the Chinese government thinking the best strategy
was to establish a presence in the market and develop a working relationship with
the Chinese over a period of time, anticipating that better terms would be negoti-
ated for subsequent projects. Many others, however, were not prepared to take this
gamble.

By 1983, the international investor community began to be somewhat disillu-
sioned with China. Between 1979 and 1981, when the Chinese government was
trying to do too much too fast, and oil revenues, which would have quickly and
greatly enriched China, did not reach anticipated levels, there were unnerving
investment reversals. In all, about 300 agreements in a variety of sectors were
withdrawn or postponed. Potential investors feared that payback periods would 
be repeatedly extended and that there would be obstacles in the repatriation of
foreign exchange earnings.

The Chinese market was hard to penetrate. Potential investors often had 
difficulty even determining where among the multiplicity of government levels,
ministries, and planning agencies, the ultimate decision-making authority lay. 
The Chinese knew little about international business protocols, and the banking,
accounting, and legal infrastructure hardly existed. Basic marketing and advertis-
ing strategies were virtually unknown, and the fact that the Chinese negotiators
frequently demanded western-level wages for unskilled Chinese employees 
added to the irritation and frustration of would-be investors. Innumerable tariff
barriers and a lack of foreign exchange and hard currency guarantees were other
deterrents.

In the coal industry, many potential investors were alarmed by Armand
Hammer’s experience in the development of the Antaibao mine in Shanxi
Province (see Chapter 5). There were tremendous difficulties right from the start.
The cutting of coal began in 1987, after five years of stormy negotiations, and
production thereafter was fraught with problems.241 The government enacted the
‘Provision of the State Council of the PRC for the Encouragement of Foreign
Investment’ that year, and many other sets of laws and regulations meant to guide
foreign investors were promulgated in the years following. These all contributed
to the gradual clarification of the rights and roles of the contracting parties, but
should have been in place much earlier.

The work of the foreign technicians at the Antaibao mine was seriously frus-
trated by a lack of translators with good working knowledge of mechanics vocab-
ulary. The technicians had been told they would be assigned seven apprentices
each, but in actual fact they were given thirty-five, whom they found relatively
unmotivated, unaccustomed to deadlines, and sloppy in their work habits. Worse
still, tools, keys, spare parts, and even railway cars ready to be hauled to the port
were constantly missing and equipment, especially vehicles, were recklessly han-
dled, with the result that they had to be replaced at a far higher rate than normal.
The majority of the Chinese engineers had no experience with computers. The
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morale of the foreigners was not improved by the fact that they and their families
were forced to live an extra eighteen months in the Pingshuo Hotel due to the fail-
ure to meet the construction deadline for the planned housing. A steady flow of
peasants who attempted to start their own mines at the site had to be forcibly
removed.

All mining ceased in February 1988 due to insufficient diesel supplies. After a
protest by the foreign workers limited supplies were brought in, but only enough
for 4 hours of mining each day until 9 March. Then in September all loading of
coal for Qinhuangdao Port (Hebei) was halted following a train crash on the con-
necting railway. One observer believed the crash was ‘too convenient by half’ and
was ‘being offered as an excuse for non-arrival of coal’.242 The washing plant did
not initially function correctly, resulting in product that was too wet. A storage
silo collapsed, and when production and washing were finally beginning to reach
the anticipated levels, the number of railway cars made available to ship the coal
east was only a fraction of what was required. According to one report, the
CNCIEC for a period was paying an average of US$20,000 per day in demurrage
fees when foreign ships were faced with lengthy delays at the Port.243

An atmosphere of mutual suspicion developed when it was discovered that
both the ICCC and PSF were overriding the CNCIEC committee composed of
members from both sides, and designated to handle all export sales over the first
twelve years. It emerged that several contracts were signed that had never been
put before the committee.244

The Antaibao project was meant to serve as a model to reassure potential
investors. Unfortunately, the seemingly unending difficulties frightened them away.
Greatly affecting decision-making by both the Ministry of Coal and potential for-
eign investors was the sharp fall in the international price of coal from a high of
US$56.69 per ton in 1982 to US$34.98 in 1987.245

Investors in power projects also were troubled. Due to its fear of fuelling infla-
tion, the government unofficially capped the rates of return at 12–15 per cent,
somewhat lower than those offered in the rest of Asia, which were usually a min-
imum of 16 and ranged up to 25 per cent. After examining the risks of construct-
ing and operating a plant in China, most foreign companies believed a minimum
of 17 per cent was necessary for their projects to be viable. Many negotiated for
months, in some cases years, hoping to persuade the Chinese to match the rates
offered elsewhere in Southeast Asia. For most, these efforts were in vain, and
many gave up and took their business elsewhere. Another dissuading factor was
that, for strategic reasons, foreign companies were not permitted to participate in
construction and management of the grid system.246 The result was that in the late
1980s and early 1990s foreign funding in the power sector as a whole accounted
for only 10 per cent of the total.

The many steps required to arrange currency transactions were another hurdle.
Initially, foreigners had to use foreign exchange certificates (FECs). After these
were phased out, there were at least three different exchange rates, an official
rate, an official swap rate, and the black market rate. In 1988 the ratio of these

250 Economic assessment after twenty years of reforms



was 100 : 142 : 185.247 In order to encourage exports, swap markets had been
established where yuan could be exchanged for hard currency on demand.

As part of contract negotiations investors had to arrange for the rate at which
they could exchange yuan into foreign currency for importing inputs and repatri-
ating profits. Changes in the value of the Chinese yuan vis-a-vis the US dollar
through the 1980s and 1990s complicated cost–benefit analyses and worried
business strategists. The Chinese government was aware that the yuan was over-
valued against other major currencies, making exports comparatively unattrac-
tive, but feared a major devaluation would trigger and feed inflation. Between
1981 and 1997 the average exchange rate depreciated from 1.71 to the US dollar
to 8.62 in 1994, a drop in real terms of 73 per cent. The largest adjustment was
made in January 1994 when the yuan was devalued by about 50 per cent. It
thereafter steadily appreciated but came under severe pressure during the Asian
financial crisis.

The bottlenecks on the railways as well as the two-track pricing of coal and key
materials required in mine and power plant construction also dissuaded foreign
investors. They were fully aware that corrupt cadres bought at the low prices and
resold at much higher prices. It would be impossible to make profits in this uncer-
tain and transitional economic environment.

While Western machinery companies had hoped to sell equipment to China,
they became leery about transferring design patents. They feared the availability
of cheap labour in China would severely undercut them. Initially, it simply was
not known whether or not the Chinese had any understanding of patent law. Some
investors took false comfort in the assumption that the Chinese lacked the skills
to reproduce foreign equipment, far less improve upon it.

Indeed, the Chinese did set about immediately to make prototypes of what they
could. For example, the first heavy-duty coal cutting machine made under a trans-
fer of technology agreement with a UK company was later copied and manufac-
tured in China, and sold in Australia. China could produce certain equipment for
40–60 per cent less than Western companies, though the quality was often infe-
rior and the reliability not proven. Furthermore, the Chinese did not initially
appreciate the need for after-sales service, which generally accounts for a large
proportion of the selling price in Western countries.

There were many problems in the absorption of technology from the West. In
the spring of 1983 the press reported several instances of wasted mining equip-
ment purchases. For example, when equipment from five different countries
arrived in 1979 it had to be stored outside because there were no warehouses.
Prolonged subjection to the elements drastically shortened its service life. Nor
were there repair shops or workers who knew how to operate and maintain the
equipment. Toolers at the mines were reluctant to make spare parts due to the time
and cost involved, and they dismantled existing equipment for repair requirements.
The result was that only 49.2 per cent of the imported equipment was in perfect
working order. Millions of yuan had been wasted as a result of this planning 
failure.248
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According to an executive of a UK mining machinery company the main prob-
lems in the absorption of technology in the late 1980s were the shortage of suffic-
iently experienced engineers and designers, and the lack of appreciation of the
fact that equipment in a tough, hazardous environment requires regular system-
atic maintenance. Despite these problems, however, he said that the quality of the
technological and managerial staff had improved dramatically. The opportunity
for many engineers to visit other coal-mining countries had produced a more
‘cosmopolitan’ engineer.249

Between 1978 and March 1999 the coal industry received a total of US$9.34 bil-
lion in contracted foreign capital, of which US$4.18 billion had actually been
used.250 Of the total capital construction investment for the industry in 1981 and
1982, over 20 per cent came from foreign sources. Thereafter, however, private for-
eign investment tapered off.251 By far the largest contributor to the development of
China’s coal industry was Japan, in the form of the Long-Term Trade Agreements,
Resource Bank Loans, and Official Development Assistance (see Chapter 4).
About 20 per cent of the Japanese funding was devoted to railways.252 It accounted
for 52 per cent of all the foreign funding granted to the Ministry of Railways.

China became a member of the World Bank in 1980 and from 1992 was the
Bank’s largest borrower.253 China was one of three countries (the others were
India and Brazil) to have a country department exclusively devoted to its pro-
gramme. By 30 June 1999 cumulative lending amounted to about US$33.2 billion,
of which US$23.3 billion came from the International Bank for Reconstruction
and Development and US$9.9 billion was from the International Development
Association. Some 19 per cent of the total lending went to the energy sector, with
24 and 5 per cent to transportation and environmental projects, respectively.254

Loans designated specifically to the power sector amounted to about US$6.65 billion
by late 1998. Another US$1.22 billion in loans was granted to this sector by the
Asian Development Bank, and US$3.64 billion by the Japanese government.255

An additional US$10 billion came from 36 foreign direct investment projects.
The largest equipment supplier for coal-fired plants was the German Siemens
Group.256

In the mid-1990s there were indications that the role of coal in the Chinese
economy was beginning to diminish, though there was no doubt that it would con-
tinue to be the main fuel for several decades yet. Ministry officials still hoped
there would be much more assistance from the West in modernizing the indus-
try.257 The goal for the Ninth Five Year Plan was to have 20 per cent of the total
investment in the industry coming from foreign sources, 10 per cent in the form
of government loans, and 10 per cent as direct investment. The share of foreign
capital in the power sector was to increase from 20 to 25 per cent. To that end, in
1996, the SPC and Ministry of Power, working with the World Bank, drew up a
regulatory framework for Build-Operate-Transfer (BOT) agreements, which gave
foreign investors greater flexibility in the financing arrangements and clarified
the contract procedures.258 However, when economic growth and the immediate
demand for electricity slowed sharply in the late 1990s the market for new plants
almost halted.
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In addition to seeking help from international agencies, energy officials began
to participate in the Fujian Fair for International Investment and Trade, later
renamed the China Fair for International Investment and Trade. Foreign investors
were invited to view the entire array of projects related to energy for which the
Chinese were seeking collaboration. Over the years, the Chinese participants
learned to discuss the intricate details of margins and returns that Western busi-
nessmen need in their feasibility analyses, and steadily improved their business
competence and presentation skills.

Trade

In the early 1980s the government had great hopes that coal exports would 
not only help cure the industry’s financial problems, but that they would become
a major source of foreign exchange. Moreover, the authorities anticipated 
foreign investors would be keen to establish coal export businesses. However,
after examining the viability of such ventures, most of them demurred in the 
face of problems with transportation, storage and loading, quality, and the lack of
satisfactory legal and financial infrastructure. Political uncertainty was another
concern.

Coal exports increased by a factor of about eight, from 4.63 million tons to
37.41 between 1979 and 1999, though as a proportion of total coal output the
increase was only from 0.73 per cent to 2.61 in 1998. The following year, due to
the major reduction in production, the share rose by almost one per cent to
3.58 per cent (see Table 6.42). For perspective, in 1997 China’s exports of steam
coal accounted for 8.4 per cent of total international trade, hard coal for 6.0 per
cent, and coking coal for 2.3 per cent.259 The steam coal exports of 26.1 million
tons in 1997 ranked fifth after Australia’s 73.6 million, South Africa’s 57.0,
Indonesia’s 37.6, and the US’ 28.8.260 The coke exports at 4.6 million tons ranked
seventh and the hard coal sixth at 30.7 million tons. The main competitors in this
area of trade were Australia and Indonesia.

Most of the steam coal exports came from Datong and Pingshuo (both in
Shanxi), and Yanzhou (Shandong). Anthracite was exported from Taixi (Shanxi).
In 1998, 1999, and 2000 the export price per ton, including cost, insurance and
freight (cif), of Yanzhou steaming coal was RMB 211.3 (US$25.52), 170.8 
(US$20.63), and 151.3 (US$18.28).261 Over the same years the average prices of
US coal imports were US$32.18, $30.31, and $30.18.262

Exports of coke increased sharply in the late 1980s and early 1990s. One econ-
omist estimated that by the mid-1990s China accounted for 60 per cent of world
coke trade, and believed that China’s share of world coke capacity could increase
from 29 per cent in 1997 to 40 per cent in 2000.263 This share is expected to rise
as other countries reduce their production.

The earnings from the coal exports were small, often not covering the costs of
production and transportation to the ports. In order to gain a niche in the international
coal market it was necessary to subsidize the exports of both steam and coking
coal. The IEA estimates that the 479,000 tons of steam coal China exported to



Italy in 1995 were sold at US$8 less than the production cost.264 India went as far
as accusing China of dumping coal onto the world market.265

As for their contribution to the country’s total foreign exchange earnings, coal
exports ranked seventh in 1983, but only twenty-third in 1999 out of some 150
main export categories. Despite the shortages of energy throughout the country, a
coal export target of 30 million tons was set for 1990. However, actual exports
that year were only 17.29 million tons, miserably short of initial expectations, 
and the target for 2000 was revised many times. The Ninth Five Year Plan 
had called for exports of 50 million tons by 2000, though in June 1996 this 
target was adjusted down to 35, then raised to 40 in January 1997.266 In 1998 it
was expected that exports could be raised even higher, now less in the hope of
earning foreign exchange than in an urgent attempt to draw down the over-
production and stockpiling. In order to encourage exports the export tax rebate
for coal was raised from 3 to 9 per cent in June 1998.267 However, precisely at this
time, most of Asia was suffering the worst effects of the financial crisis. Japan,
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Table 6.42 Coal exports and imports, 1979–99

Total Value of Exports as Exports as Rank of Total
exports exports % of total % of total coal exports’ imports
(mt) (million production foreign value out (mt)

current exchange of total 
US$) earnings exports

1979 4.63 0.73
1980 6.32 1.02
1981 6.57 1.06 1.94
1982 6.44 33.000 0.97 1.48
1983 6.56 29.400 0.92 1.32 7 2.13
1984 6.96 31.447 0.88 1.11 10 2.43
1985 7.77 31.447 0.89 1.15 9 2.31
1986 9.82 40.047 1.10 1.29 11 2.47
1987 13.53 47.633 1.46 1.21 11 1.94
1988 15.65 51.495 1.60 1.08 12 1.69
1989 15.34 55.404 1.46 1.05 11 2.29
1990 17.29 65.415 1.60 1.05 12 2.00
1991 20.00 74.848 1.84 1.04 11 1.37
1992 19.70 74.280 1.77 0.87 15 1.23
1993 19.81 70.224 1.72 0.77 15 1.43
1994 24.30 77.075 1.98 0.64 17 1.21
1995 28.62 101.066 2.21 0.68 17 1.61
1996 29.00 110.876 2.11 0.73 16 3.20
1997 30.72 113.253 2.32 0.62 17 2.00
1998 32.29 106.779 2.61 0.58 20 1.58
1999 37.41 108.375 3.58 0.56 23 1.67

Source: TJNJ, various years.

Note: Total exports and total imports include both steam and coking coal.
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South Korea, the Philippines, and Thailand were all unable to import as much as
they had in the past. By the summer of 2000, however, the 50 million target was
restored.

Over four-fifths of the exports in the late 1990s went to countries in Asia, with
Japan taking over two-fifths (see Chapter 4), followed by South Korea, Taiwan,
Hong Kong, and Vietnam. Hong Kong was used as a trans-shipment point as well
as being a destination. Other importers in Asia after 1979 were North Korea, the
Philippines, Malaysia, India, Thailand, Indonesia, Bangladesh, Iran, and Turkey.
European destinations were Germany, Belgium, Italy, France, Spain, Denmark,
Britain, Ireland, Finland, Austria, the Netherlands, Greece, Romania, and Albania.
Coal was also exported some years to the US, Brazil, Israel, and Egypt. As noted
in Chapter 5, Taiwan was added to the list with great fanfare in 1990. The main-
land government wanted very much for Taiwan not only to buy more coal, but to
become involved in the development of PRC mines. There was also considerable
jubilation when shipments to Israel were begun in 1993, soon after the establish-
ment of diplomatic relations.

The export trade was poorly administered at the outset of the reforms. In the
mid-1980s, for personal gain and fired by the marketization furor, Party members
with links to the industry and the railways created coal trading ‘companies’. They
competed eagerly for the potentially lucrative foreign trade. Very quickly sales
were contracted far in excess of the capacities of the railways leading to the ports,
storage at the ports, and of the loading and unloading equipment at the docks.
Until an umbrella organization, the China National Coal Industry Import and
Export (Group) Corporation (CNCIEC), and its affiliate, China Coal Import and
Export Corporation (CCIEC), were given exclusive management of the timing of
all the international shipments in January 1991, there was chaos at the ports.
Many ships queued in the harbour for weeks before they were loaded, and the
CNCIEC consequently was obliged to pay vast sums in demurrage fees.

There was also a problem with the quality of the coal reaching Qinhuangdao.
In the early stages it did not meet the desired heating value and purity criteria. In
1994, of the 14 million tons processed for export, 65,000 tons were rejected and
stringent testing procedures had to be established quickly to certify legally the
quantities and qualities.

Figure 6.4 depicts the structure of the CNCIEC. At the time of writing the
CNCIEC oversaw shipment of nearly 90 per cent of the coal exports including all
coal exported to Japan and Korea.268 It had more than eighty wholly owned sub-
sidiaries, branches, and representative offices within China, as well as fifteen
offices worldwide, either wholly owned subsidiaries or joint ventures, and ranked
sixth and seventeenth, in the annual listing published by the Ministry of Foreign
Trade and Economic Cooperation, of the top 500 enterprises in terms of export,
and combined import and export volume, respectively.269 In August 1997 four
sub-corporations were formed: China Coal Sales and Transportation Corporation,
China Local Coal Mines Corporation, China Production and Technology
Development Corporation, and Pingshuo Coal Industry Corporation. In 1994 the
Shanxi Provincial Coal Import Export Corporation was formed to manage coal



shipments from Shanxi, and in 1995 the Shenhua Coal Import Export
Corporation was brought into being to handle export shipments from the Shenfu
fields (Inner Mongolia). The other major company approved to handle coal
exports is the China National Mineral and Metals Import and Export (Group)
Corporation.

Imports of coal before 1999 never accounted for more than 2 per cent of 
total consumption. Most was steam coal from Australia and South Africa with
occasional shipments from Indonesia, Canada, the US, and Russia. Anthracite
came from Vietnam, and coking coal was periodically shipped from North Korea,
Australia, and New Zealand. There was a sizable but temporary increase in
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imports after the Tiananmen Incident in 1989. At that time railway shipments
were disrupted and some southern consumers were forced into importing coal
from South Africa and Canada. Shipments from Indonesia began in late 1993.

Transport

Railways

The year 1997 gave indication of being a turning point in the shipment of coal.
Since the 1950s coal had dominated the freight capacity of the trains, but with a
fall in the demand, combined with improved coastal shipping infrastructure, this
predominance, reflected in several statistical indicators, appeared to be giving
away.270 For example, while coal accounted for about 35 per cent of total freight
throughout most of the 1980s, and about 40 per cent in the early 1990s, reaching
a peak of 45 per cent in 1996, its share was down to 41.4 per cent in 1999.
Similarly, the daily average number of coal freight car loadings rose from 21,627
(35.3 per cent of the total) in 1980 to a peak of 32,720 (42.6 per cent) in 1996,
but slipped to 28,987 (39.2 per cent) in 1999. Coal freight in million ton-km
increased from 259,593 in 1985 to 404,847 in 1996, but decreased to 354,308 in
1998. The average distance of railway coal shipments also steadily increased
between 1978 and 1996 from 368 to 562 km, but was down to 550 in 1999.

Major strides were made over the reform years in expanding and modernizing
the railway system. Total trackage increased from 48,618 km in 1978 to 57,923 in
1999 (see Table 6.43). For perspective, India had 63,000 km in 1995.271 Double-
tracking in China rose from 15.7 per cent of the total length in 1978 to 36.1 in
1999, automatic blocking increased from 12.3 per cent to 31.2, and railway sta-
tions with electric interlocking increased from 27.7 per cent of the total to 90.1.
It is planned that by 2000 the proportion of electrified trackage will have
increased from 2.1 in 1979 to 27 per cent of the network, and China’s ranking, in
terms of total length of electrified railways, will have increased from twenty-fifth
to fourth in the world.272 Indeed, China’s expertise in building electric train rail-
way equipment had become such that it began to export components, the first
recipient being Iran in September 1998.273

Many unit trains – trains composed entirely of specially designed coal cars –
were put into service, making for safer and faster transport, loading, and unload-
ing. Several key destination stations were fitted with subways into which the coal
could be tipped sideways from the railcars into waiting trucks. The levels of com-
puterized telecommunication and general transportation management were raised
considerably.

Despite these achievements, the overall network capacity was still seriously
deficient for most of the 1980s and 1990s. Construction slowed down considerably
in the late 1980s and early 1990s compared to progress in the pre-reform years.
Over the first five five-year plan periods, China had built an average of over
1,000 km of new railways each year, but an average of only 436 over the Sixth,



about 250 over the Seventh and Eighth (of which only 37 km in 1991), and only
18 in 1998.

Rolling stock and storage capacity were also seriously deficient. In 1993 the
daily nationwide demand for coal cars was 120,000, but only 73,000 were avail-
able.274 Though the capacity of specifically designed coal storage yards – 
covered, guarded, and fitted with sprinkler systems – had been greatly expanded,
the time lag between extraction and the availability of transport was such that
thousands of tons were left in tall mounds, prone either to being washed away by
rain or consumed by combustion. Lack of transport capacity and storage facilities
were also serious problems in India.275

Pilfering from the railway stations was an ongoing problem, and in 1998 it was
reported that tons of coal were being raked off coal trains en route to their desti-
nations.276 In extreme danger to themselves, peasants attached rakes to long poles
and waited at points along the route where there were steep embankments upon
which they could stand. The chunks of coal fell to the sides of the tracks, were
collected in baskets, and used to augment family supplies and/or sold to other
peasants.
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Table 6.43 Increases and improvements to railway trackage and freight carried, 1979–99

Length Length Length Length Double- Coal Freight
(10,000 km) increment increment electrified tracking carried increment

per year, per year (km) (km) (10,000 tons) (10,000 tons)
(km) (% change)

1978 48,618 1,200 2.53 1,030 7,630
1979 49,800 1,182 2.43
1980 49,940 140 0.28 1,667 8,119
1981 50,200 260 0.52
1982 50,500 300 0.60
1983 51,604 1,104 2.19
1984 51,741 137 0.27
1985 52,119 378 0.73 4,151 9,989
1986 52,487 368 0.71 4,430 10,613 53,106
1987 52,611 124 0.24 4,643 11,186 54,343 1,237
1988 52,767 156 0.30 5,738 11,771 56,480 2,137
1989 53,187 420 0.80 6,372 12,528 60,891 4,411
1990 53,378 191 0.36 6,941 13,024 62,870 1,979
1991 53,415 37 0.07 7,804 13,380 62,603 �267
1992 53,565 150 0.28 8,434 13,658 64,108 1,505
1993 53,802 237 0.44 8,935 14,315 65,336 1,228
1994 53,992 190 0.35 8,966 15,475 65,943 607
1995 54,616 624 1.16 9,703 16,909 67,357 1,414
1996 56,678 2,062 3.78 10,082 18,423 72,058 4,701
1997 57,566 888 1.57 12,027 19,046 70,345 1,713
1998 57,584 18 0.03 12,984 19,673 64,081 6,264
1999 57,923 339 0.59 14,025 20,925 64,917 836

Sources: TJNJ, various years.
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Rather alarming are the facts that in the mid-1990s about a quarter of the main
lines were operated beyond normal life expectancy, and 18.4 per cent of the
bridges and 50 per cent of the tunnels had fallen into disrepair.277 In 1996 it was
reported that only about 60 per cent of demand for both freight and passenger rail-
way traffic was being met, and in congested areas, only 40 per cent.278 Though,
due to the fall in demand for coal the amount shipped in 1997 and 1998 was con-
siderably less than in 1996, in 1998 still one-third of the railway bureaux operated
above intended maximum limits, with total passenger and freight volume on
the five trunk lines exceeding capacity by a factor of 3.4.279 Total operating
track length actually grew by an average of only 0.78 per cent per year between
1986 and 1996, while GDP in constant prices grew at 10.0 per cent, and coal
freight, at 3.1.

In 1992 China had 46 km of rail lines per million population, and 6 km per
thousand km2, compared respectively to 808 and 22 km in the US, and 88 and
26 in India. In 1995 China had 21.4 per cent of the world’s population and
7.2 per cent of its area, but only 4 per cent of the total mileage of the world’s
railways.280

There were inadequate branch lines, diversion lines, and connectors in the
coastal areas particularly, and much of the dispatch equipment in use in the 
mid-1990s was of 1950s technology.281 Over half of the marshalling yards were
operating over capacity with the result that there were twenty-four bottleneck dis-
tricts which could handle only 40 per cent of the freight traffic.282 Railway station
platforms were also relatively short, typically 650–850 m in China versus
850–1,050 m in the Soviet Union and 900–2,500 m in the US.283 This made pass-
ing, loading, and unloading time longer.

The amount of coal shipped out of Shanxi from state mines nearly tripled
between 1979 and 1996. According to one report, in 1984 a coal train left Shanxi
every six minutes, and over 5,000 trucks left each day.284 Coal occupied 83 per
cent of the Province’s total rail capacity in 1980, and over 90 after 1985.285

Yet more coal could have been shipped out had there been more railway cars
available.286 This had serious repercussions for the Provincial economy as a
whole. In 1986 it meant that over 700 million tons of metal ores, non-metal ores,
chemical materials, and agricultural commodities, together annually worth over
300 million yuan, were also stockpiled.287 Ideally other goods and materials
needed 33.8 per cent of the space.288 Throughout the late 1980s and early 1990s
many mines were forced to operate at less than full capacity due to lack of
transport.289

The plans for coal exports were seriously affected by the inadequacy of 
transport capacity. The Long-Term Trade Agreement signed with Japan in 1978
called for the amounts of coal exported to become increasingly larger. However,
by 1983 it was apparent that the contracted amounts would have to be reduced
somewhat due to lack of railway capacity. Indeed for many of the foreign
investors who had proposed giving the Chinese credit loans to buy machinery 
and equipment in exchange for the earnings generated from the export sales of
coal, a critical deterrent, along with the incomplete deregulation of coal prices
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and corruption, was the inability to guarantee prompt arrival of the coal at the
ports. Railway scheduling problems and the lack of rolling stock was among the
most serious difficulties that plagued the Antaibao (Shanxi) joint venture, a proj-
ect that the Chinese government had hoped would serve as a model for other for-
eign investors.

The average pulling weight of the Chinese trains was considerably less than
that in other countries: 2,559 tons in China in 1994 compared to 3,085 tons in the
Soviet Union in 1987, and 4,567 tons in the US in 1986.290 The average speed was
70–90 km per hour in China versus about 160 km in the US and the Soviet
Union.291 The reason was China’s continued use of steam engines along with the
newer diesel and electric ones, whereas most other countries had completely
abandoned steam engines some fifty years ago. Ironically, it was shortages of
electricity in the 1980s that necessitated the prolonged use of these half-as-pow-
erful engines. India ceased making steam engines in 1971, while China continued
to produce them until 1988, and some were still in use at the time of writing. The
number of diesel and electric locomotives in China increased by about fivefold
and fourteenfold, respectively over the 1980s and 1990s. Initially, China was
importing diesel-electrics from France, Romania, and the US, diesel-hydraulics
from West Germany, and electrics from France, East Germany, and
Czechoslovakia, but eventually built the latter domestically and actually devel-
oped an export market for electric railway equipment.292

Inadequate railway capacity was due to four main factors: insufficient invest-
ment, irrationally low fare and freight rates, planning failure, and corruption.
Between 1980 and 1997, a total of US$5.17 billion of foreign money was spent
on improving the railway network, only 4 per cent of the total investment over that
period.293 Most of the foreign funds were in the form of foreign commercial bank
and inter-governmental loans from the World Bank and Asian Development
Bank. There was virtually no foreign direct investment. The government remained
reluctant to allow foreign investment in this sector until the early 1990s. Being the
only physical means connecting the widely disparate regions of the country,
the railways were regarded as strategic – it was vital to be able to control them in
the event of political unrest within the country or foreign attack.

In the early 1990s operating costs rose at some 15 per cent per annum and the
erosion of the railways’ share in both passenger and freight traffic began to cause
serious financial difficulties. The proportion of travellers opting to travel by rail
fell from 61 per cent in 1980 to 37 in 1999, while the rail share in freight traffic
over the same period fell from 48 to 32 per cent.294 Profits increased from 3.6 bil-
lion yuan in 1983 to 11.31 billion in 1990, the losses beginning in 1994 and most
serious in 1995 at 6.4 billion.295

In most other large coal producing countries, such as Australia, South Africa,
and the US, there are dedicated coal railways which have made high profits. Coal
is but one commodity carried on the Chinese railways, and the government, moti-
vated by a combination of socialist economic theory and fear of inflation, as they
had been with coal prices, kept passenger fares and freight rates so low that oper-
ation costs were often barely met if at all. The rates for shipping coal were so



unattractive for the Ministry of Railways, that given a choice, it preferred to ship
other commodities for which it could earn higher revenues.296

The government had encouraged more and more local coal production in the
early 1980s, anticipating that market forces would determine how and where it
was used, but failed to provide for the changes in coal transport that this shift in
policy necessitated. In theory, the local mines could sell their coal anywhere.
However, this was simply impossible due to the lack of transport, as well as the
‘tedious’ approval procedures for selling coal outside the province of origin.297

The national railway system was divided into twelve regions, each managed by a
separate railway administration, and these in turn oversaw fifty-seven sub-admin-
istrations. Local railways often ended at the provincial boundaries.

When it was realized that production far exceeded railway capacity, the govern-
ment began to set production targets according to available transport – yi yunding
chan, yi xiaoding chan or yunding chan, yunding xiao shi xing meitan fenpai, yun-
shu, jihua (production according to transport and sales, or no matter what type of
mine the coal comes from, if put under plan it will have guaranteed shipment).298

The classic problem of developing economies – that of inter-industry linkages
and the rationalization of development and reform across the various industrial
sectors – was exacerbated by the vast distances between the main producing and
consumption centres. Relations between the mines and railway bureaux since the
late 1950s were disorganized, sometimes chaotic. In the 1980s and 1990s the gov-
ernment took several major steps to decentralize and marketize the coal industry,
and encouraged in a very large way, the development of LNS. However, the mar-
ketization of the railways, posing major and complex problems, some security-
related, continued to be almost entirely state owned and operated. Now there were
hundreds of independent coal producers trying to arrange for shipments with
transport authorities, for the most part, still functioning according to central plan-
ning. Communications between the two sectors still needed to be greatly improved
in order to solve this handling/distribution problem, hasten the success of coal
marketization, and eliminate the conditions for rampant corruption.

The uneven progression of the reforms in the two industries was the main fac-
tor behind the failure of the coal exchanges, which began operations in 1992, and
the structural changes in coal production worsened the already problematic rela-
tions between the two industries. When the exchanges opened, consumers and
producers alike had high expectations. However, the deals foundered on the
inability of the brokers to arrange transport. The effects on the railways of 
the decentralization and marketization of coal had not been anticipated and the
Ministry of Railways was unable to cope with the increased number and com-
plexity of bookings. The solution, established a year later, was to have all the bro-
kers book trains through the fully computerized two main exchanges at Shenyang
(Liaoning) and Shanghai.299

Poor scheduling meant that railway equipment was not used to the fullest at any
given time. For example, in the early 1980s the ratio of full cars leaving Shanxi
to empty cars returning was 6 : 1, and there were far too many short trips.300 In the
mid-1980s trips under 20 km accounted for 5–10 per cent of the total coal and
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non-coal trips, those of 20–50 km for 13–19 per cent, and those of 50–100 km for
23–30 per cent.301 Furthermore, the work force was often inefficiently deployed.
In China 175 men were required to repair and maintain every 100 km of railway,
whereas in the US it took only thirteen.302

The composition of the annual railway operating costs changed considerably
over the reform years. In 1985, wages and salaries accounted for only 14 per cent
of the costs, materials accounted for 12, fuel 18, electricity 2, depreciation 45, and
other costs 8.303 In 1998 the share of wages and salaries had risen to 22 per cent,
materials accounted for 11, fuel 13, electricity 6, depreciation 15, and others 35.

Throughout the 1980s and 1990s corruption on the part of government offi-
cials, mine managers, and military people caused unreliable and tardy delivery.
Some used their connections to expropriate railway cars for their own coal-
selling interests, bribing the railway workers to falsify cargo reports.304 They 
colluded with each other and a variety of middle men, devising means to breach
government regulations. Often millions of tons of coal were bought and resold
many times before being ultimately used.

However, when Premier Zhu Rongji in 1998 ordered the state sector, including
the railways to become profitable within three years, the problems were addressed
swiftly and directly. Several measures were introduced immediately to raise profits,
including sharply raising passenger ticket prices and freight charges, eliminating
short cost-ineffective trips, closing or merging several small stations, reducing the
number of departments, laying off some 260,000 workers, enforcing worker
accountability, computerizing many applications, raising diesel and electricity con-
sumption efficiencies, installing modern communication signal equipment, improv-
ing passenger service, reducing travel time, and adhering strictly to published
schedules.305 Special bond issues, a railway construction fund, more rational taxa-
tion, attractive options for foreign investors, greatly increased government invest-
ment, and varied shareholding arrangements were aimed at bringing in capital.

The assignment of excess workers to diversified activities had an immediate
positive effect on the finances of the railways as it had had in the coal industry.
By the end of 1999 some 400,000 railway employees had been moved to these
activities. There were over 9,000 enterprises with total assets nearly 62 billion
yuan. Profits reached 1.8 billion yuan.306

With the fall in the demand for coal transport, requirements from the ‘three
wests’ were finally being met and the proportions of other types of freight carried
on the trains were at long last beginning to rise. In early 2000 the government
proudly announced that the railways had become profitable one year ahead of
schedule despite devastating floods and the Asian financial crisis.

Coastal and inland shipping, highways, and slurry pipelines

The principal means of transporting coal has always been the railways, though as
can be seen from Table 6.44, which gives the shares of coal transported by rail,
ship, and highway in 1990 and 1995, by which mid-decade ship transport, in
terms of ton-kilometres, was accounting for nearly half.



Coal freight under plan carried on the waterways between 1986 and 1996
increased from 55 million tons to 93, falling to 86 in 1997. Coal freight ton-km
rose from 114 million in 1986 to 263 in 1997, and average shipping distance from
2,068 km to 3,064 over the same period. There was still an imbalance between the
coal-loading capacity of northern ports and the coal-unloading capacity of southern
ports.

The port at Qinhuangdao handled some 70 per cent of all the coal handled 
by the seaports, and by far the largest amount of the northern coal destined for
southern domestic use, followed by Rizhao (Shandong), Qingdao (Shandong),
Lianyungang (Jiangsu), Shijiusuo (Shandong), Tianjin, Qingdao (Shandong),
Dalian (Liaoning), Zhanjiang (Guangdong), Jinzhou (Liaoning), Suifenhe
(Heilongjiang), and Dandong (Liaoning). The main receiving ports were
Shanghai, Ningbo (Zhejiang), Huangpu (Greater Shanghai), Yingkou (Liaoning),
Guangzhou and Shantou (Guangdong), Xiamen (Fujian), and Hainan (Hainan
Island).

As noted above, in the early 1990s there were serious capacity problems on the
railway line from Shanxi to Qinhuangdao, and with the storage and loading
equipment at the port. Shanghai and other southern cities frequently suffered
major electricity shortages due to delayed deliveries from Qinhuangdao. The
problems at the port had largely been addressed by the end of the decade and the
target of constructing 140 million tons of coal capacity there by 2000 seemed
attainable.

The total length of inland navigable waterways decreased sharply over the
1980s and 1990s due to the construction by farmers of sluice gates and dams for
irrigation or flood prevention purposes or to serve hydro electric plants, or sim-
ply due to a failure to maintain them. In 1978 there were nearly 136,000 km, but
this fluctuated between only 109,000 and 110,000 in the 1990s. In 1998 there
were 110,263 km and just over 60 per cent had a depth of at least one metre.307
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Table 6.44 Modal breakdown of coal transport, 1990 and 1995

Total Railway Water Road
transport transport

1990
million tons 9.54 6.54 1.30 1.61

(100.00) (68.5) (14.6) (16.9)
ton-km 5,562.00 3,641.00 1,821.00 100.00

(100.00) (65.5) (32.7) (1.8)

1995
million tons 9.41 6.74 1.54 1.13

(100.00) (71.6) (16.4) (12.0)
ton-km 7,009.05 3,777.20 3,165.74 66.11

(100.00) (53.9) (45.2) (0.9)

Source: NYFZBG 1997, p. 200.

Note: Percentages are given in parentheses.
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The average tonnage of the ships used on the inland waterways in 1994 was 115
tons, a fraction of the size of those used in the US, the Soviet Union, and West
Germany in 1980, at 1,400, 1,283, and 1,392 tons, respectively.308 Most inland
ports, apart from several on the Changjiang, had equipment dating from the
1960s, with much of the loading and unloading being done manually on the nat-
ural shoreline. In all there were 25 coal ports along the Changjiang, the largest
being Nanjing (Jiangsu), Hankou (Hubei), and Zhicheng (Hubei). Hangzhou and
Suzhou are the main coal ports on the Grand Canal (Jinghang or Dayunhe Canal)
and there are several ports on the Zhujiang (Pearl River) delta.309 The river and
canal systems were poorly linked with each other and with the railways.
Considerable dredging work was carried out in the 1990s specifically to enable
coal barges to be pulled further inland.310

In 1992 China had 902 km of roads, of all types, per million inhabitants, while
there were 1,784 in India, 3,335 in the Soviet Union, 9,096 in Japan, and 25,326
in the US. The Soviet Union had 73.7 per cent of its roads paved with asphalt or
cement, and India nearly 50 per cent, but only 23.1 per cent of China’s were
paved, and of these many were not engineered to take heavy trucks.311 Most of the
main highways were carrying traffic far in excess of their capacity, and the aver-
age speed of the vehicles was only about half of what was intended.

Over the 1980s and 1990s the Ministry of Communications instituted a
National Truck Highway System (NTHS) comprised of interprovincial express-
ways connecting all provincial capitals and cities with populations greater than
500,000. Foreign loans and credit packages would be used to create some
33,000 km of highways in the form of seven key trunk roads, and 112,000 km of
new local feeder roads were to be operational by 2000. A major component of the
programme launched in 2000 to open western China was the construction of
about 9,000 km of new roads linking all villages to national or regional highway
networks. These will certainly accelerate the anticipated switch to coal in remote
areas where biomass has been the only available fuel for centuries.

Slurry transport was one of four areas of research designated ‘strategic’ in the
Ninth Five Year Plan. Research had in fact been ongoing since the 1970s, and in
1985 a Pipeline Coal Transportation Experimentation Centre was established in
Tangshan (Hebei), but with intense competition for the available water resources,
and hardly even enough water for drinking in some areas, the water shortage
problem stymied most proposals. In April 1997 work on the Yu-Wei pipeline
began, though the amount of coal to be piped from Shanxi to Shandong was 
considerably less than originally planned.

Consumption

Consumption and economic growth

In 1997 China accounted for 35.9 per cent of all the steam coal, 35.5 per cent of
all the hard coal, and 32.9 per cent of all the coking coal consumed in the
world.312 China’s total consumption of steam coal was the world’s highest at
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1,146.4 million tons, with the US a somewhat distant second at 811.7 million
tons. For hard and coking coal the figures were respectively 1,332 million tons
compared to 839 in the US, and 185.2 compared to 90.9 in the USSR.

Coal changed from accounting for 71.3 per cent of China’s total energy 
consumption in 1979 to a peak in the post-reform years of 76.2 in 1987, 1988,
and 1990, and down to 74.7 per cent in 1996. Over 1997 it dropped more than 3.0
percent to 71.5, and another 1.9 per cent over 1998 to 69.6. In 1999 the break-
down of total energy consumption was 67.1 per cent coal, 23.4 oil, 2.8 gas, 6.7
hydro-electric, and less than 1 per cent nuclear power.313

For comparison, Table 6.45 gives the breakdown of primary energy consump-
tion for several countries in 1997. South Africa relied on coal to meet 77.2 
per cent of its energy needs and was the country closest to China in terms of
energy structure. The next most coal-dependent countries were Poland and
Czechoslovakia, where coal accounted for 67.8 and 52.1 per cent, respectively.

Throughout the 1980s and early 1990s energy shortages not only affected the
economy in terms of several billion yuan of productive value lost each year from
domestic capital investment, but were also a key factor discouraging the much
needed foreign investors who feared that the unreliable energy supplies would
jeopardize the viability of their ventures, and therefore opted to establish their
businesses in other Asian countries.

Table 6.45 International comparison of primary energy consumption
breakdown, 1997 (%)

Oil Gas Coal Nuclear Hydro

China 18.6 2.2 71.5 neg. 5.7
Australia 53.2 16.4 41.6 — 1.4
Belgium 42.3 19.7 14.8 21.6 neg.
Canada 34.3 29.8 11.5 9.1 12.7
Czechoslovakia 18.9 19.4 52.1 8.3 0.3
France 35.0 12.8 6.0 41.9 2.2
Germany 40.1 20.9 24.6 12.8 0.5
Hungary 28.2 38.9 16.6 14.6 neg.
India (1994) 31.8 7.5 7.3 0.6 2.8
Ireland 51.7 22.1 24.8 neg. 0.5
Japan 52.8 10.6 16.8 16.3 1.5
South Africa (1994) 19.7 — 77.2 2.7 0.2
South Korea 62.2 7.7 17.8 11.6 0.1
Poland 17.7 9.7 67.8 — 0.1
UK 36.3 33.4 17.7 11.2 0.2
US 38.8 23.5 24.2 8.0 1.4
USSR (1994) 23.1 49.3 21.0 4.5 2.1

Sources: For India, South Africa and USSR: British Petroleum Amoco, British
Petroleum Statistical Review of World Energy, 1995; all others: International
Energy Agency, Coal Information 1997, Paris: OECD/IEA, 1998, various pages.
(The figures are estimates for 1997.)
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In the 1980s production in the metallurgical industries, the building blocks of
any economy, was slowed due to a lack of coal. Iron ore could not be refined to
western standards, and at Wuhan (Hubei), one of China’s major iron and steel
centres, there was not even enough power to operate the basic machinery.314 In
1986 the country’s largest aluminium smelter at Fushun (Liaoning) was function-
ing at only 20–40 per cent of its 100,000-ton annual capacity due to electricity
shortages, and it was the same situation in the tin industry.315

Ownership of electrical and electronic equipment had soared, creating huge
increases in energy demand. For example, between 1981 and 1999, possession of
washing machines per 100 average income urban households rose from 6.31 to
91.44, refrigerators from 0.22 to 77.74, electric fans from 42.62 to 171.73, and
colour television sets from 0.59 to 111.57.316 However, the total amount of elec-
tricity available to households outside the largest cities in 2000 was still nowhere
near meeting the average daily demand, let alone peak demand, and the proud
owners of these new pieces of equipment did not enjoy full use of them.317 Joint
venture hotels catering to foreign tourists and businessmen continued to install
diesel generators at their own expense.

By 1999 the population had expanded by another 297 million, or 31 per cent
over the 1978 level. National per capita energy consumption increased by a fac-
tor of 59 per cent from 842.7 kg sce in 1980 to 1,338.6 in 1995.318 China’s offi-
cial total energy consumption figures belie the magnitude of the shortfall in
energy supplies. The government’s allocation of as much of the electricity supply
as possible to the industrial sector while enforcing low civilian consumption is 
a key reason why economic growth was so high relative to energy consumption.
In addition it must be remembered that much of the rural population was still 
relying on biomass. In 1996 it was estimated that over 206 million tons of 
oil equivalent of biomass was consumed which was three times the amount 
of coal and twenty times the amount of electricity consumed in the residential
sector.319

At the time of writing, factories in several areas outside the most highly devel-
oped conurbations continued to operate below capacity and many urban Chinese,
let alone those living in rural areas, lived and worked with minimal electricity,
and their supplies were constantly threatened.320 In most medium and small cities
there were still powerouts and dangerous current surges which not only caused
frustration but damaged equipment and incurred extra costs in restarting, repair-
ing, and replacement. During the winter months some homes and offices in
northern China, due to the notoriously inefficient central heating distribution sys-
tems, became so overheated that windows had to be kept open. Most, however,
were draughty and occupants wore several layers of clothing all day. Official
dates set in the 1950s for turning the central heating on and off at the beginning
and end of the winter were still in place. Hot water was available for only a cou-
ple of hours each day, and homes and offices had minimal low-wattage lighting.
Most indoor lights were turned off during the day, and street lighting, even in the
largest cities, was virtually absent apart from main routes. Electricity was insuf-
ficient and/or unaffordable, and wiring was too light.
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Table 6.46 compares the annual growth rates of total energy consumption, 
coal and electricity consumption with GDP and industry growth rates. Despite 
the shortages of electricity and coal, economic growth soared, averaging over 
8 per cent between 1978 and 1982, nearly 12 per cent between 1983 and 1988,
and again from 1991 to 1999. Industrial growth over the same periods averaged a
remarkable 8.8, 16.5, and 18.1 per cent, respectively. The consumption elasticity
coefficients after 1979 are vastly improved over those in the pre-reform years
(compare this table with Table 3.27) The worst coal elasticity coefficient after the
beginning of the reforms occurred in 1989, when economic growth fell sharply
due to the disruptions caused by the June 4th Tiananmen Incident. That year eco-
nomic growth was exactly equal to the growth of coal consumption. The best was
in 1992, when GDP growth was particularly high. Between 1993 and 1995 annual
economic growth slowed while coal consumption growth accelerated, indicating
especially poor consumption efficiency. The growth rate of electricity consump-
tion over the entire period, compared to that of coal consumption, was closer to
GDP growth, making for higher coefficients.

Regional energy consumption elasticity coefficients between 1986 and 1990
are given in Table 6.47. The coefficients for less than half of the provinces and

Table 6.46 Consumption elasticity coefficients, 1978–99

Growth rates (%) Elasticity coefficients

Energy Coal Electricity GDP Industrial Energy Coal Electricity
consumption consumption consumption sector

1978 9.8 14.9 11.7 13.6 0.84 1.27
1979 2.5 3.5 9.9 7.6 8.8 0.33 0.46 1.30
1980 2.9 3.7 6.6 7.8 9.3 0.37 0.47 0.85
1981 �1.4 �0.2 2.9 5.2 4.3 — — —
1982 4.4 5.9 5.9 9.1 7.8 0.48 0.65 0.65
1983 6.4 5.2 7.2 10.9 11.2 0.59 0.48 0.66
1984 7.4 10.3 7.4 15.2 16.3 0.49 0.68 0.49
1985 8.1 9.4 9.0 13.5 21.4 0.60 0.70 0.67
1986 5.4 5.9 9.5 8.8 11.7 0.61 0.67 1.08
1987 7.2 6.8 10.6 11.6 17.7 0.62 0.59 0.91
1988 7.3 7.9 9.7 11.3 20.8 0.65 0.70 0.86
1989 4.2 4.1 7.3 4.1 8.5 1.02 1.00 1.78
1990 1.8 2.0 6.2 3.8 7.8 0.47 0.53 1.63
1991 5.1 4.8 9.2 9.2 14.8 0.55 0.52 0.99
1992 5.2 3.3 11.5 14.2 24.7 0.37 0.23 0.81
1993 6.2 5.9 11.0 13.5 27.3 0.21 0.44 0.70
1994 5.8 6.3 9.9 12.6 24.2 0.46 0.50 0.79
1995 6.9 7.1 8.2 10.5 20.3 0.66 0.68 0.78
1996 5.9 5.1 7.4 9.6 16.6 0.62 0.53 0.77
1997 �0.6 �3.8 4.8 8.8 13.1 — — 0.55
1998 �4.3 �7.0 2.8 7.8 10.8 — — 0.36
1999 �7.7 6.1 7.1 11.6 — — 0.86

Sources: TJNJ 2000, pp. 55, 239, 243, 409; TJNJ, various other years; NYFZBG 1994, Table 2-12, pp. 27–8.

Note: The elasticity coefficients are calculated using the GDP data. The GDP and gross value of industrial output data
are calculated at comparable prices.
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Table 6.47 Regional energy consumption elasticity coefficients, 1986–90

1986 1987 1988 1989 1990

North
Beijing 3.01 0.39 0.47 0.59 0.38
Tianjin 0.66 1.37 1.16 3.49
Hebei 2.25 0.84 0.72 0.94
Inner
Mongolia 0.95 0.29 4.20 1.23
Shanxi 1.23 1.47 1.20

Northeast
Liaoning 0.63 0.20 0.60 1.02
Jilin 0.65 0.69 0.51 0.91
Heilongjiang 0.21 0.91 0.48 0.65 0.88

Northwest
Shaanxi 0.81 0.85 0.39 1.08 0.90
Gansu 0.17 0.70 0.34 0.66 0.41
Qinghai 1.32 0.93 0.87
Xinjiang 0.06 0.05 1.51 0.84 1.19
Ningxia 0.75 2.10 0.66 1.45 6.87

S. Central
Henan 0.41 0.43 0.74 0.48
Hubei 1.29 1.03 1.28 2.44
Hunan 1.03 0.97 0.64 0.39
Guangdong 0.93 1.39 0.66 2.82 0.20
Guangxi 0.19 1.21 0.52 0.88 1.26

Southwest
Sichuan 0.82 0.62 1.05 1.94
Yunnan 2.03 0.89 0.33 0.92 0.05
Guizhou 1.16 1.85 1.74 1.89 1.54

East
Shanghai 2.55 0.70 0.19 0.98 1.23
Jiangsu 0.82 1.15 0.74 5.08
Zhejiang 0.74 1.63 0.98 4.30 1.55
Anhui 0.58 0.98 0.81 0.58 1.13
Jiangxi 1.79 0.85 0.81 0.11
Fujian 1.13 0.76 0.76 0.35 0.53
Shandong 1.00 0.80 0.42 1.19 0.75

National Average 0.71 0.70 0.65 1.14 0.36

Source: NYTJNJ 1991, p. 19.

regions decreased over these years. Ningxia had by far the highest coefficient in
1990, as well as high consumption per 10,000 yuan of GDP (see Table 6.48) indi-
cating that the rate of coal consumption growth was much higher than that of
GDP. In the more developed provinces and regions economic growth was higher
than coal consumption growth.
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The comprehensive coal consumption ratios given in Table 6.49, indicate that
there was steady progress in consumption efficiency.321 For example, according
to these calculations, in 1978 it took over 15 tons of coal to generate 10,000 yuan
of GDP, and only 6 in 1998. Indeed, according to the IEA, China’s rate of reduc-
ing energy intensities during the 1980s, which had been among the highest in the
world, was much faster than in any OECD country in a similar period.322

Compared to other countries, China’s overall energy consumption efficiency 
in the 1990s was still poor. In 1994, China earned only US$0.7 worth of GDP 
per kg of energy consumed, whereas it averaged US$1.0 for the low-income

Table 6.48 Coal consumption per 10,000 yuan
of GDP by region, 1990 (tons)

North
Beijing 4.81
Tianjin 5.76
Hebei 9.42
Inner Mongolia 13.77
Shanxi 19.15

Northeast
Liaoning 8.54
Jilin 10.20
Heilongjiang 9.89

Northwest
Shaanxi 7.30
Gansu 7.95
Qinghai 7.09
Xinjiang 7.30
Ningxia 14.57

S. Central
Henan 6.81
Hubei 4.22
Hunan 5.64
Guangdong 2.03
Guangxi 3.97
Hainan 0.74

Southwest
Sichuan 5.81
Yunnan 5.53
Guizhou 10.63

East
Shanghai 3.68
Jiangsu 4.73
Zhejiang 2.98
Anhui 5.66
Jiangxi 5.41
Fujian 2.85
Shandong 5.44

Source: NYTJNJ 1991, p. 171; TJNJ 1994, pp. 35, 376.
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economies (including China), US$1.7 for the lower middle income, US$2.8 for
the upper middle, and US$4.7 for the high-income economies.323

Breakdown of coal consumption

In rural areas coal played a greater role in the 1990s than it had in the 1970s. In
1979 it had accounted for 12.5 per cent of total household energy consumption,
with biomass at 85.7 per cent. By 1992 the figures were 24.6 and 71.4 per cent,
respectively.324 However, in the country as a whole, there was a reduction in the
role of coal in every sector apart from industry. Table 6.50 shows that the use of
other fuels was most noticeable in the construction and transport sectors where
the share of coal fell from 44.6 per cent in 1980 to 27.8 per cent in 1990, and from
49.8 per cent to 36.2 per cent, respectively. Coal consumed as a proportion of total
energy consumed by the railways also decreased from 89 per cent in 1980 to 55
in 1995.325 The share of oil products increased from 7 per cent to 25, and electric

Table 6.49 Comprehensive coal consumption
and coal intensity ratios, 1978–98

Tons of coal consumed per
10,000 yuan of GDP

1978 15.61
1979 14.78
1980 14.52
1981 13.79
1982 13.66
1983 13.02
1984 12.21
1985 11.63
1986 11.47
1987 11.21
1988 11.49
1989 12.44
1990 11.82
1991 10.93
1992 9.65
1993 8.90
1994 8.53
1995 8.38
1996 8.05
1997 7.12
1998 6.13

Source: TJNJ 2000, pp. 53, 242, 290; NYFZBG
1994, Table 2-12, pp. 27–8.

Note: GDP data was converted into 1978 constant
prices.
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Table 6.50 Types of energy used in each economic sector, 1980–90

Raw coal Crude oil Natural Hydro Heat
and and gas electricity power
products products

1980 43.4 27.4 0.0 29.2 0.0
Agriculture 1985 41.4 27.4 0.0 31.2 0.0

1990 34.3 31.1 0.0 34.7 0.0

Total 1980 60.0 7.7 4.4 25.5 2.4
industry 1985 53.8 15.4 2.8 25.6 2.4

1990 51.2 15.1 2.2 28.4 3.1

Light 1980 59.8 10.5 1.7 23.5 4.5
industry 1985 61.9 7.5 1.2 25.7 3.7

1990 59.3 6.8 0.8 28.6 4.6

Heavy 1980 49.1 17.9 5.0 26.0 2.0
industry 1985 51.8 17.4 3.2 25.6 2.1

1990 49.2 17.2 2.5 28.4 2.7

Transport and 1980 49.8 45.9 0.3 3.8 0.0
communications 1985 46.7 46.2 0.3 6.8 0.0

1990 36.2 54.1 0.6 9.2 0.0

Construction 1980 44.6 26.7 8.4 20.2 0.1
1985 31.2 32.6 14.4 21.8 0.1
1990 27.8 39.2 11.6 21.1 0.3

Commerce 1980 65.8 8.1 0.0 13.4 12.6
1985 72.8 7.5 0.0 19.7 0.0
1990 66.1 9.8 0.0 24.1 0.0

Residential 1980 91.7 1.6 0.3 4.5 1.8
1985 89.2 2.1 0.4 6.7 1.7
1990 81.2 3.0 1.6 12.0 2.3

Sources: NYTJNJ 1986, pp. 80–4; NYTJNJ 1991, pp. 163–8.

power from 4 to 20 per cent. In construction there was much greater use of oil,
while in transport there was much greater use of electricity as well as of oil. There
was virtually no change in the dependence on coal of the light and heavy industrial
sectors.

The breakdowns of total, final, and intermediate coal consumption between
1980 and 1998, are given in Table 6.51.326 Of the total, the most notable changes
over the period are the increase in the share devoted to industry from 71.9 per cent
to 88.8, and the decrease in the share consumed by the residential sector from
19.0 to 6.9.327 Per capita purchase of coal by urban households increased from
240 kg in 1981 to a peak of 271 kg in 1985, but decreased to 115 kg by 1999,
while per capita electricity consumption for non-productive purposes rose from
13.4 kWh in 1983 to 106.6 in 1998, per capita liquefied petroleum gas consump-
tion from 0.6 m3 to 6.2, natural gas from 0.1 m3 to 1.9, and coal gas from 1.5 m3

to 6.0.328 The percentage of urban population with access to gas rose from 
22.4 per cent in 1985 to 81.7 per cent in 1999.329
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Intermediate consumption of coal, that is coal which is transformed into
another form of energy, increased from 31.9 per cent of the total in 1980 to 56.5
in 1998, with power generation accounting for most of this, rising from 20.7 to
38.2 per cent. Final consumption of coal decreased 20 per cent from 63.6 per cent
of the total in 1980 to 43.5 in 1998. Of the final consumption, however, the indus-
trial sector’s direct use of coal changed from 35.5 per cent in 1980 to 46.7 in 1996,
and then due to the closure of thousands of state owned industries and industry
efficiency improvements, down to about 32 per cent in 1998. The proportion of
coal lost in processing decreased from 4.5 to 0.9 per cent.

By way of comparison, Table 6.52 gives the breakdown of coal consumption 
in 1996 for several other countries. These used on average nearly 60 per cent of
their coal to generate electricity, with the remainder devoted to fuelling metallur-
gical industries, or converted into gas or other fuels, or used to manufacture
chemicals.

Table 6.52 International comparison of coal consumption, 1996

China IEA IEA IEA India South
North Europe Pacific Africa
America

Electricity and heat 23.8 86.8 59.2 46.5 50.9 46.5
generation

Gas works 0.2 — — 0.2 — 3.4

Transformation lossesa 0.7 2.2 6.4 15.9 negl. 0.5
of which:

Inputs to coke ovens 10.1 4.3 13.1 29.9 3.8 3.1
Liquefaction — — — — — 15.6

Final Consumptionb 37.6 5.5 16.0 17.4 24.0 17.2
of which:

Industry Sector 28.0 5.1 11.9 16.4 23.9 13.2
of which:

Iron and Steel 7.3 7.0 6.1 8.7 7.9 4.0
Chemical 6.1 1.0 1.0 0.5 0.6 6.3
Non-metallic minerals 6.9 1.3 2.3 4.2 2.5 0.9
Paper, pulp and print 0.9 0.3 0.3 1.0 0.9 —

Other Sectorsc 9.6 0.3 3.9 0.9 0.1 4.0
of which:

Residential 6.7 0.3 3.2 negl. 1.5
Non-energy use — 0.1 — — — —

Source: IEA, Coal Information 1997, Paris: OECD/IEA, 1998, pp. II-84, 96, 108; III-16, 27, 36.

Notes: Not all the IEA categories are given here, hence the columns do not add up to 100 per cent.
a. Transformation losses refer to the losses in the transformation of coal to secondary products

(mainly coke and briquettes) and to tertiary products (mainly blast furnace gas).
b. Includes non-energy use.
c. Includes commercial and public services, agriculture, transport, and residential.



Coal in thermal electric power generation

In 1999 China produced over 1,239 billion kWh of electricity from a capacity of
about 299 million kW, which was second highest in the world after the US, in both
production and capacity. Of the capacity in China that year, 74.8 per cent was
thermal, 24.4 per cent hydro, and 0.8 per cent nuclear (see Table 6.53). For com-
parison, in India a total of 323.5 billion kWh was generated over 1993–94 from a
capacity of 76.7 million kW, of which 76 per cent was thermal, 22 was hydro, and
2 was nuclear.330

The annual increases in China’s total installed capacity between 1979 and
1999, averaging 8.7 per cent for thermal and 7.2 for hydro, were unparalleled in
world history (see Table 6.54). Both thermal and hydro generation more than
quadrupled. From 1979, the additional 38.9 million kW of thermal power capac-
ity and the 13.6 million kW of hydro power capacity, completed by 1988 and
1990, respectively, were almost equivalent to the total built of each in the entire
pre-reform period.

Although the average annual growth of electricity output was very rapid, it was
less than that of GDP. For example, if 1979 is made the base year and given an
index number of 100, the figures for GDP in constant terms and electricity pro-
duction in 1999 were, respectively, 666 and 640.

Throughout the 1980s most urban areas had little more than what would be
regarded by developed world standards as basic supplies of electricity. What was
available was rationed, with the industrial sector taking precedence over household
and commercial consumption. Most foreign joint ventures, including factories
and hotels, had no alternative but to install generators to ensure an uninterrupted
supply of power.

Generally speaking, after the sharp fall in industrial demand for energy in 1996,
Guangdong, Jiangsu, Hunan, Hubei, Jiangxi, and the three northeastern provinces
had adequate electricity, except in the summer heat when air conditioners were
used. However, the power fluctuated seriously. Brownouts were still occurring in
many cities throughout the country, now not due to shortages of generation capac-
ity, but rather to frequent surges in the current and overloading of circuits. The
immediate, pressing task in the urban areas was addressing the line capacity con-
straint, that is, expansion of the capacity of the wiring and fuses, and the instal-
lation of more transformers and voltage stabilizers. Simply stated, the electricity
was available but it could not be transmitted satisfactorily, if at all, to the point 
of use. Some power plants even had to operate below capacity due to the high
‘failure rate’ of the existing distribution network.331

By the late 1990s millions of peasants in rural areas had gained access to elec-
tricity for the first time in their lives. Electrification of rural households increased
between 1987 and 1997 from 74.6 to 95.9 per cent. However, as of the end of
1998 there were still some 2,400 counties without access to electricity, 17 with no
power at all, affecting about 65–67 million people. The difference between per
capita consumption in urban and rural areas was growing wider.332 In 1980
nationwide per capita consumption of electricity for household use was 107 kWh
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and the average for urban areas was 221 kWh.333 The average for rural areas 
at 79 kWh was 36 per cent of that in the urban areas. By 1995 the nationwide
average had increased to 829 and the urban average, 1,633 kWh. Though the aver-
age for rural areas had risen severalfold to 500 kWh, it was now well under a third
of the average for urban areas. The continued burning of dry twigs and crop
residues for cooking and heating worsened the country’s already severe desertifi-
cation, soil infertility, and flooding problems. For perspective, about 84 per cent
of India’s villages were electrified in 1994, but only 27 per cent of rural house-
holds had access to electricity.334

Nationwide per capita electricity consumption in 1997 at about 846 kWh 
was only 37 per cent of the world average of 2,258. For comparison, per capita
consumption averaged 490 kWh in Africa, 1,453 in Latin America, and 504 in
Asia, of which it was 397 in India, 4,959 in Hong Kong, and 6,752 on Taiwan.335

It stood at 3,003 in non-OECD Europe, 3,716 in the USSR, and 5,409 in OECD
Europe.

A task set for the late 1990s and early 2000s was to close down all of the highly
inefficient and polluting thermal plants of 30 MW capacity or less, and to ensure
that no new plants less than 100 MW be built. Throughout the 1980s and 1990s,
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Table 6.54 Electricity capacity and generation growth (%), 1978–99

Capacity Generation

Total Thermal Hydro Nuclear Total Thermal Hydro Nuclear

1978 11.0 11.6 9.6 14.9 20.6 �6.3
1979 10.3 10.2 10.6 9.9 9.4 12.3
1980 4.5 3.7 6.3 6.6 4.5 16.2
1981 4.9 3.6 7.9 2.9 0.6 12.5
1982 4.7 4.7 4.7 5.9 3.9 13.6
1983 5.6 5.8 5.2 7.2 4.6 16.1
1984 4.8 4.3 6.0 7.3 9.5 0.5
1985 8.6 11.2 3.2 8.9 9.7 6.5
1986 7.8 9.3 4.2 9.4 11.5 2.3
1987 9.7 9.7 9.6 10.6 11.8 5.8
1988 12.2 13.9 8.3 9.6 9.8 9.2
1989 9.6 11.2 5.7 7.3 7.0 8.3
1990 8.9 10.6 4.3 6.2 6.0 7.1
1991 9.8 11.5 5.1 9.1 11.8 �1.6
1992 9.9 10.8 7.4 11.3 11.8 4.8
1993 9.8 9.9 9.6 10.9 10.9 15.3
1994 9.3 7.5 10.0 10.9 8.9 10.7
1995 8.7 9.5 6.3 0.5 8.6 7.7 14.3
1996 8.9 9.8 6.5 0.0 7.2 9.1 �1.4 11.7
1997 7.5 7.5 7.5 6.2 5.0 5.3 4.3 0.7
1998 9.1 9.2 8.9 4.9 2.8 2.2 6.1 �2.1
1999 7.7 6.5 12.1 1.3 6.3 4.2 16.0 0.0

Source: Calculated from Table 6.53.



debate continued as to what was the most efficient combination of thermal, hydro,
and nuclear capacity. Thermal continued to dominate as it had before 1979, rang-
ing from 68 to 77 per cent of the total, with virtually all the remainder being
hydro. For perspective, in the OECD countries an average of 69.6 per cent was
thermal in 1980, 11.0 per cent hydro, and 19.2 nuclear.336 In 1997, the percent-
ages were 61.1, 23.4, and 15.0, respectively. In India the thermal–hydro–nuclear
ratio was 58.1 : 39.0 : 2.8 per cent in 1980–81, and 69.6 : 27.8 : 2.6 in 1991–92.337

In both China and India wind, solar, geothermal, wave, and marsh gas power
together accounted for less than 1 per cent of the total electricity generated.
Nuclear power generation did not begin in China until 1992.338

In the late 1970s it was mistakenly believed that China’s domestic oil supplies
were sufficiently large to warrant converting coal-burning equipment to oil. In
1978 there were 8 million kW worth of oil-consuming power-generation units in
operation, of which five had originally been built to consume coal. By the end of
1980, however, 2.7 million kW had been re-converted to coal, and the fuel mix
for the thermal plants that year was 72.7 per cent from coal, 7.4 from crude oil,
and 18.2 from fuel oil.339 By 1990, the figures were, respectively, 90.1, 0.9, and
7.2.340 Between 1980 and 1998 the proportion of total coal consumption devoted
to power generation rose substantially from 20.7 to 38.2 per cent. The tonnage 
consumed annually by power plants nearly quadrupled.

The average size of the thermal plants was still comparatively small. In the late
1990s, of the total installed capacity, units with a generating capacity of 200 MW
or larger accounted for only about 45 per cent, while units of 60 MW or less
accounted for about 30 per cent. The largest thermal plant in the country with
1,980 MW was in Guangzhou (Guangdong). The situation in India was similar.
Of that country’s 352 thermal plants in 1994, 175 were 15–100 MW, 82 were
100–150 MW, 86 were 200–210 MW, and 9 were 500 MW.341

In the early 1970s hundreds of very small thermal generators of 25 MW or less
were built to provide power in the quickest, least expensive way. These did ease
shortages temporarily, but in the 1980s it became imperative that they be replaced
with larger ones, the main considerations being extreme inefficiency and pollu-
tion. Average installed capacity increased from 43.91 GW in 1979 to 137.12 GW
in 1993.342 By the mid-1990s, an added incentive to remove the small plants was
the problem of over-production of electricity relative to line capacity and in 1998
the government called for the decommissioning of some 10,000 small plants
under 50 MW over the next three years.

Due to the severe, ongoing power shortages in 1989 and 1990 the government
had called for accelerated construction of 8,700 MW of thermal electric mine-
mouth power plant capacity at openpit bases in Inner Mongolia, and ultimately
some 120,000 MW in total. However, the planned proportion of power coming
from mine-mouth plants by 2000 was not realized. Part of the problem was the
fact that foreign investment in coal development did not materialize (see Foreign
Involvement section). More fundamental were the inability of the coal and power
industries to agree on a national mine-mouth power strategy, the unavailability of
the large amounts of water at the mine sites required for cooling, and difficulties
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in preventing high transmission losses over great distances. There was also uncer-
tainty over the development of the Three Gorges Project.

China’s use of coal to generate electricity was still relatively inefficient. Grams
of coal equivalent (gce) consumed per gross kW hour at thermal electric plants of
6 MW or larger decreased from 422 in 1979 to 375 in 1997, and per net kW hour
from 457 to 408.343 It is estimated that each gram decline in China’s consumption
rate equates to a savings of over 400,000 tons of coal.344 At some of the small
plants consumption could be as high as 1,000 gce. By comparison, 372 grams
were consumed in the US in 1992, 331 in Japan, 310 in the former USSR, 344 in
France, 310 in West Germany, 323 in Italy, 356 in England, and 351 in Canada.345

The rate of electricity consumption at China’s thermal power plants of 6 MW of
installed capacity or above changed from 7.63 per cent in 1979, to a high of 8.22
in 1990, to 7.81 in 1997, while at hydroplants it increased from 0.195 per cent in
1979 to 0.50 in 1997.346

Much of the generating equipment was used for many more years than it was
intended, and very intensively at that. Insufficient time, if any, was made for regular
maintenance, leading to high breakdown and accident rates. Average annual operat-
ing hours for thermal plants were 5,114 in 1997, down from the 5,956 in 1979, but
much higher than the 4,000 hours per year in most developed countries.347 In 1997
there were still several provinces and regions operating well over 6,000 hours:
Ningxia (6,406), Guizhou (6,206), Gansu (6,053), and Hebei (6,021).348

The average demand for electricity as a proportion of peak demand, called the
load factor, stood at over 85 per cent at Chinese plants in 1992, compared to 
61 per cent at American (1991) and Indian (1993), and 56 per cent at Japanese
(1992).349 Thermal efficiency, that is, output of energy as a percentage of input,
at Chinese coal-fired plants in 1997 averaged 27–29 per cent, compared to an
average of 38 per cent in the OECD countries, 42.3 per cent in Thailand (1992),
37.5 on Taiwan (1992), and 36.5 in Korea (1993).350 Chinese plants of 6 MW had
efficiencies of only 16 per cent.351 Losses in generation in 1990 were generally
higher than in the rest of Asia at 6.4 per cent, compared to the 3.2 per cent in
Korea, for example, but lower than the 7.9 per cent in India.352

In 1980 there was a total of 266,843 km of transmission lines in China, 
of which 64.5 per cent were 35–66 kV, 24.3 per cent 110 kV, 0.2 per cent 154 kV,
10.7 per cent 220 kV, and 0.3 per cent 330 kV.353 The first 500 kV line was installed
in 1981.354 By 1997, of the 625,871 km of lines, 44.3 per cent were 35 kV, 7.4 per
cent were 66 kV, 27.5 per cent were 110 kV, 17.3 per cent were 220 kV, 1.0 per
cent were 330 kV, and 2.4 per cent were 500.355 For comparison, in 1992 India’s
State Electricity Boards had a total of 4,117,303 km of lines, of which 3.7 per cent
were 33 kV, 32.3 per cent were 110 kV, and 64.0 were 400 kV.356

In the late 1990s there were five trans-provincial power grids in the northeast,
north central, central east, central, and northwest regions (see Table 6.55). In
terms of capacity the largest were the Central East and Central. There was also
one inter-connected power system linking Guangdong, Guizhou, Yunnan, and
Guangxi, and six separate provincial networks in Shandong, Sichuan, Fujian, and
Hainan.
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Until the late 1980s many eastern and central power networks continued to be
overloaded all year round, necessitating rationing of peak-time electricity use. In
1999 there still was rationing during the peak summer season in some rural areas.
Over the 1990s considerable progress was made in connecting surplus electricity
areas with deficit areas. Five electric power groups, together controlling 70 per cent
of national capacity, were established in January 1993 corresponding to the five
main grids. Each power group was to operate as an independent business enter-
prise. In June 1996 The National Power Grid Development Corporation was
established to improve the coordination of local and trans-provincial grids, and it
was hoped that an integrated national grid would be completed between 2010 and
2020, after the full realization of the Three Gorges Hydro Project.

Transmission and distribution losses in 1997 amounted to 8.20 per cent in
China, down from 9.24 per cent in 1979, more than twice as much as the 1990
figures of 3.4 per cent in the Philippines and Singapore, but much less than the
23 per cent in India, 16 per cent in Indonesia, and 11 per cent in Malaysia.357

Energy conservation

Beginning with the Sixth Five Year Plan, conserved energy was regarded as an
additional energy resource, and detailed energy conservation targets and measures
were included in that Plan and all the plans thereafter.358 The government recog-
nized the double role of coal conservation in improving the supply/distribution
situation on the one hand, and lessening pollution on the other.

Table 6.55 Capacity and output of main electricity networks, 1995

Network Installed capacity Electricity output
name

Total Thermal Total Thermal
10,000 as % of total kWh as % of total
GW

Northeast 2,719.7 83.9 1,308.9 90.1
North Central 2,994.3 96.0 1,531.6 98.5
Central East 3,702.9 93.7 1,806.9 96.1
Central 3,039.9 62.6 1,458.4 70.0
Northwest 1,256.4 60.2 630.8 73.5
Shandong Province 1,229.2 99.6 734.6 99.9
Fujian Province 610.0 40.6 251.1 42.9
Guangdong Province 2,271.7 79.5 821.1 84.0
Guangxi Province 519.4 41.9 206.0 38.3
Sichuan Province 1,067.7 59.3 517.7 62.1
Yunnan Province 443.9 29.0 187.3 33.4
Guizhou Province 365.9 57.8 182.1 65.3
Hainan Province 151.8 66.6 31.9 64.1

Total 20,372.8 9,398.4

Source: Adapted from Table 5.4, NYFZBG 1997, p. 94.
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In general terms the conservation efforts were focused on improving boilers
and kilns, using excess heat from electricity production, replacing old equipment
with energy-saving equipment, replacing small equipment with big, avoiding the
use of low-quality coal, and perfecting industrial production techniques and man-
agement. The results over the 1980s and 1990s, while all commendable, varied
from sector to sector. Table 6.56 provides the coal conservation rates by region for
1992. The wide range of figures indicates that the conservation measures intro-
duced since 1980 were not adopted uniformly across the country. In general, the
wealthier, more populated coastal areas had better conservation rates than the less
populated remote ones. The former likely had newer, more efficient, and better
maintained consuming equipment.

According to various Chinese researchers consumption of coal per ton of steel
decreased from 2.04 tons (sce) in 1980 to 1.52 in 1995.359 This was still very
much higher than the 0.76 tons it required in Japan in 1986, and the 0.8 tons in
West Germany and France in the early 1980s.360 Key cement-producing enter-
prises in China required 191.2 kg (sce) to heat one kilogram of cement mixture
while Japan required only 121.1. The average consumption of coal (sce) per ton
of steam generated by industrial furnaces was 118.4 kg in advanced countries,
while it was 155.9 kg in China.

There are a variety of factors which can contribute to improved energy inten-
sity, such as higher imports of energy-intensive products like steel and fertilizer,
changes in the structure of the economy, replacement of old equipment with new,
changes in the fuel mix, changes in equipment operation procedures, etc.

Table 6.57 shows the contribution of each of the constituent sectors making up
GDP from 1980 to 1999. The top half shows that the share of primary industry
dropped about 12 per cent from over 30 per cent to about 18 in 1999, the 
2 per cent loss and gain in the manufacturing and construction industries respec-
tively cancelled each other out, and that the share of tertiary industry increased
from about 21 to 33 per cent. China’s economy was still relatively oriented
towards energy-intensive heavy industry. For comparative purposes, the tertiary
sector accounted for an average of 55 per cent of the OECD member economies.

The growth rates of primary industry and the wholesale, retail, and catering
trade sector approximately halved between the Sixth and Eighth Five Year Plan
periods. Growth in secondary industry, including manufacturing and construc-
tion, was very high at over 17 per cent over the Eighth Five Year Plan period, but
dropped back to about 9 per cent in the late 1990s. The highest period of growth
for the tertiary sector was over the Sixth Five Year Plan period at nearly 14 per
cent. It slowed to about 8 per cent over the Ninth. There was little variation in the
growth rate of the transportation and communication sector.

Various economists have formulated econometric models in an attempt to iso-
late the determining factors in China’s success in conserving energy in recent
years. There is no consensus. One Chinese economist estimated that in general
terms 50 per cent of the successes as of the late 1980s were a result of changes in
China’s economic structure, 40 per cent from improved energy management and
technical renovation, and 10 per cent from the importing of products whose 
production is energy-intensive.361
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Economists at the Energy Research Institute in Beijing concluded that about 
70 per cent of the reduction in industrial energy intensity over the 1980s was due
to shifts in the structure of the economy, specifically a shift away from agricul-
ture and industry to commerce and, within the industrial sector, a shift away from
heavy to light.362 Soon afterwards two Americans argued that it was shifts

Table 6.56 Coal conservation rates
by region, 1992 (%)

National average 8.45

North
Beijing 10.91
Tianjin 4.12
Hebei 8.33
Inner Mongolia 0.49
Shanxi 3.70

Northeast
Liaoning 3.85
Jilin 4.11
Heilongjiang 2.94

Northwest
Shaanxi 2.88
Gansu �0.66
Qinghai �17.00
Xinjiang �1.08
Ningxia 4.19

S. Central
Henan 6.88
Hubei 8.27
Hunan 7.86
Guangdong 9.52
Guangxi 8.92

Southwest
Sichuan 5.00
Yunnan 0.92
Guizhou 12.23

East
Shanghai 3.73
Jiangsu 14.64
Zhejiang 8.65
Anhui 5.09
Jiangxi 11.85
Fujian 15.92
Shandong 4.90

Source: ‘1992 nian jieneng jiang hao he
ziyuan zong heli yong chengxiao
xianzhu’, (Remarkable Progress in
Resource Conservation and Use in 1992),
ZGNY, no. 9 (1993): 24.



between energy intensive subsectors which accounted for most of the reduction
in total industrial energy intensity.363

According to a World Bank study about two-thirds of the reduction in energy
intensity was the result of shifts in final and intermediate demand for goods and
services, effected mainly through changing the product mix. Efficiency gains in
industrial production through technical changes, and the slow growth of energy
consumption in the residential sector were also factors.364

Two Hong Kong economists concluded it was not due to changes in the struc-
ture of the economy, but rather to major improvements in the efficiency of energy
consumption, especially in heavy industry and in the transport and communica-
tions sectors.365 Similar results were obtained by yet another Chinese economist
who believed that the declines in energy intensity between 1981 and 1987 were
due to energy conservation programmes, improvements in macroeconomic per-
formance, and increases in energy prices.366

Economists at the IEA contend that the energy intensity figures derived from
official data do not actually reflect the true situation because the total GDP fig-
ures are underestimated and the GDP growth rate figures are overestimated.367

Three economists working at Harvard University also found the data problematic,
and concluded that the fall in the energy–output ratio between 1987 and 1992 was
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Table 6.57 Breakdown of GDP, 1980–99

1980 1985 1990 1995 1996 1997 1998 1999

A. Percentage
breakdown

Total GDP 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
Primary industry 30.1 28.4 27.1 20.5 20.4 19.1 18.6 17.7
Secondary industry 48.5 43.1 41.6 48.8 49.5 50.0 49.3 49.3

Manufacturing 44.2 38.5 37.0 42.3 42.8 43.5 42.6 42.7
Construction 4.3 4.7 4.6 6.5 6.7 6.5 6.7 6.6

Tertiary industry 21.4 28.5 31.3 30.7 30.1 30.9 32.1 33.0
Transportation 4.5 4.5 6.2 5.2 5.1 5.1 5.3 5.4
and communications

Wholesale, retail 4.7 9.8 7.7 8.4 8.2 8.3 8.4 8.4
and catering trade

B. Average growth 6th FYP 7th FYP 8th FYP First years 1998–99
in constant prices (1981–85) (1986–90) (1991–95) of 9th FYP

(1996–98)
Total GDP 10.4 7.9 12.0 8.7 7.1
Primary industry 8.3 4.2 4.2 4.0 2.8
Secondary industry 10.2 9.1 17.5 10.6 8.1

Manufacturing 10.1 9.3 17.7 10.9 8.5
Construction 11.4 6.9 14.9 7.6 4.3

Tertiary industry 13.6 9.5 10.0 8.2 7.5
Transportation 10.4 9.9 11.1 10.1 9.3
and communications

Wholesale, retail 15.1 5.1 7.6 7.2 7.2
and catering trade

Source: TJNJ 2000, pp. 54–5.



due mainly to technical change within sectors.368 They believed that the import of
some energy-intensive products also contributed to the decline, while structural
change actually increased the use of energy.

The fact that many of the Chinese industrial workers, at all levels, still did not
appreciate the economic potential of saving energy also pulled down average
energy efficiency rates. Having not received professional education, nor travelled
to developed countries and acquired knowledge of international best practices,
they were completely unaware of standards elsewhere. There was also great diffi-
culty in the enforcing of conservation measures. Some government officials
rightly complained that the discussion and research about conservation greatly
surpassed consistent and effective action.369 Throughout the 1980s and early
1990s energy prices were still too low to influence consumption behaviour.
However, this began to change in the mid-1990s when marketization of the econ-
omy was progressing rapidly.

Ideally, more investment should have been devoted to replacing relatively
small, inefficient boilers in particular. It has been agreed by energy economists
that improving the efficiency of these would reduce coal consumption by at least
50 million tons per year, possibly up to 90.370 Economists at the World Bank esti-
mated that in all some 247 million tons of coal, or 20 per cent of total coal con-
sumption in 1996, could have been saved through the adoption of ‘best-practice
technologies’, including the most efficient industrial boiler, power plant, steel,
cement, fan, pump, and electric motor-making equipment available.371 The sav-
ings from improved boilers alone would amount to over 28 per cent of this total.
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Plate 1 Pile of unprocessed coal from an LNS mine near Shenyang (Liaoning)

Plate 2 Coal briquettes stacked outside the main entrance of an old building in
Shenyang (Liaoning)



Plate 3 Outdoor cooking using coal briquettes in Shenyang (Liaoning)

Plate 4 New tunnel construction at Yanzhou CMA (Shandong)
(Photo: Courtesy of The Beijing Review)



Plate 5 Coal cutting in Nantun Mine, Yanzhou CMA (Shandong)
(Photo: Courtesy of The Beijing Review)

Plate 6 Operation of comprehensive mining equipment at Yongdingzhuang Mine at
Datong CMA (Shanxi) (Photo: Courtesy of The Beijing Review)



Plate 7 Coal miners at the end of their shift, Yanzhou CMA (Shandong)
(Photo: Courtesy of The Beijing Review)

Plate 8 Coal miners and staff attending university night classes, Yanzhou CMA
(Shandong) (Photo: Courtesy of The Beijing Review)



Plate 9 Railway cars loaded mechanically in Zhengzhou (Henan)

Plate 10 Railway cars loaded with coal traversing Henan Province



Plate 11 Trucks loaded with clean coal parked outside the Zhengzhou Heat and Power
Plant (Henan)

Plate 12 Coal waiting to be transferred to ships at Qinhuangdao (Hebei)



Plate 13 Coal being loaded onto a ship at Qinhuangdao (Hebei)

Plate 14 Coal ship docked at Qinhuangdao (Hebei)



Plate 15 Coal barges in Shanghai Harbour

Plate 16 Camel teams transporting coal from Baidong Mine at Datong CMA (Shanxi) to
hillside residents (Photo: Courtesy of The Beijing Review)



Plate 17 Coal pile at the back of a hotel in Hangzhou (Zhejiang)

Plate 18 Stoking the boiler at a hotel in Hangzhou (Zhejiang)



Plate 19 Central heating and hot water pipes leading from a boiler to a building (Beijing)

Plate 20 Coal transport system operations room at the Zhengzhou Heat and Power Plant
(Henan)



Plate 21 Zhengzhou Heat and Power Plant (Henan) cooling tower and chimney; railway
cars loaded with coal in the foreground

Plate 22 Power lines emanating from the Zhengzhou Heat and Power Plant (Henan)





7 Retrospect and prospect

Retrospect

China’s modern coal industry progressed from relatively primitive beginnings in
the mid-nineteenth century to that of the world’s largest producer, and this posi-
tion is not likely to be challenged. The path to this achievement was not consis-
tently upward, and the success was qualified. While production goals for 2000
were achieved before the end of the century, those for quality, technical upgrad-
ing, resource use, labour efficiency, exports, foreign investment, and profitability
for the industry as a whole, were not.

The period from the opening of the treaty ports in the 1840s to the fall of the
Qing dynasty in 1911 was one of foreign commercial enterprise. The mainly
European capitalists needed coal to fuel their trading ships, powered by the steam
engine which had revolutionized industry and transportation alike. Despite 
constant warlord activity, the largest mines and trunk railways were constructed
before 1911 by foreign companies which, in the course of serving their own
requirements for coal, laid the foundation for China’s industrialization. With an
abundance of cheap labour at hand, it was inevitable that mine mechanization
remained at a low level. Owners employed contractors who were exacting of gain
and often cruel.

The Japanese gained ascendancy in 1905 when they defeated Russia, the prin-
cipal competitor for the coal resources which were so vital to Japanese industrial
development and imperialist goals. Victory in the Sino-Japanese War and the 
setting up of the Manchuguo puppet state in 1932 assured this ascendancy, and
production from Japanese controlled mines thereafter exceeded that from the
Chinese mines and the remaining few with European interests. To a large extent
they insisted upon using their own people as managers, engineers, and techni-
cians. During the Second World War some of the railways and largest mines were
bombed. After the Japanese surrendered in 1945, looting and plundering by
Russian forces reduced the plant and equipment capacity of the industry by some
80–90 per cent and further damage was incurred in 1947–48, when the
Nationalist–Communist conflict resumed. In 1949 China’s total coal production
was ninth largest in the world. Quality was poor. There was no national plan for
development.



The coal industry, like the economy as a whole, saw tremendous gains 
punctuated by severe setbacks under Mao. Coal output had been restored to 
the pre-1949 peak within the first three years of the establishment of the PRC.
Soviet-style central planning had been chosen as the economic model and the
First Five Year Plan set the coal industry on a rational course. Not long into 
this Plan, however, Mao grew impatient with what he perceived to be an unnec-
essarily slow pace and urban bias, and responded by launching a series of 
campaigns aimed at stimulating much more rapid growth by capturing the 
enthusiasm and energy of the vast rural masses. The GLF had disastrous 
consequences for the entire country. Millions died of starvation and the 
reckless extraction of coal in the backyard furnace campaign set the coal 
industry back by almost a decade. The Soviet government angrily withdrew all
assistance in 1960.

Production and capacity had nearly been restored by 1965, the end of a three-
year period of readjustment, when Mao launched the Cultural Revolution, another
‘quick-fix’ campaign aimed this time at equalizing what he perceived to be 
a resurgence of inequalities in wealth and education. The coal industry was badly
affected in the mid- and late 1960s by the mysterious death of the Minister of
Coal, the sabotaging or monopolizing of key railroads by the Red Guards, and by
the Third Front Development Programme.

Growth in industrial production in the 1970s was very high despite the 
tumultuous political climate and the use of equipment far beyond its planned 
life expectancy. However, as many of the country’s top scientists and intellectuals 
had either been killed or banished to the countryside, the cumulative neglect of
research combined with a virtually total absence of communication with the 
outside world resulting from Mao’s closed door policy, led to China’s falling 
seriously behind in its goals of surpassing other developing countries and 
catching up with the developed world. At the time of Mao’s death in 1976 
the industrial sector was in a state of stagnation with a demoralized work 
force, and, in the case of the coal industry specifically, crippling imbalances 
in output–capacity ratio and spatial rationalization, and fundamental structural
problems.

After a brief period of turmoil caused by the Gang of Four and an unsteady
short interval under the chairmanship of Hua Guofeng, Deng Xiaoping 
emerged as the paramount leader in 1978. He recognized the imperative need 
of raising living standards, opening the country to foreign investment, and 
seeking the technical assistance of the developed world. Over a three-year period
of ‘readjustment, restructuring, consolidating, and improving’, scientists and
intellectuals resumed their places in the research institutes and were encouraged
to discuss and write freely about the developmental problems of the country 
and to devise plans for solving them. In the case of the coal industry mining 
engineers and workers with technical training were sought out and their skills
appropriately utilized.

Deng realized that incentives and accountability had to be injected into the
work environment at every level and considerable decision-making power was
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devolved from Beijing to local governments. Mandatory planning gave way to
guidance planning. The central government department responsible for coal was
re-organized several times.

The Minister of Coal at that time, Gao Yangwen, fully espoused Deng’s goals
for efficiency. The contract-responsibility system was implemented in an attempt
to realize the greatest productivity from both labour and materials. There were
rewards for above-target performance and penalties for sub-performance. Many
of the reforms in the coal industry were taking place in the economy as a whole,
though at different rates. However, both the coal industry and the railways were
classified as strategic and both had huge labour forces, factors which in signifi-
cant measure accounted for the government’s especially cautious approach to
their reform. A large number of competing interests had to be rationalized as
energy policy cut across the whole economy.

The development of the coal industry was one, if not the most important goal,
of the Sixth Five Year Plan (1981–85). Coal was needed not only to sustain the
planned modernization of the existing industrial sector, but to fuel the new and
burgeoning rural industrial sector. The central government set both short- and
long-term targets for production at the existing and new CMA, LS, and LNS
underground mines. Strong encouragement was given to the peasants to develop
small local mines. It was recognized that nationwide production from these could
increase total output most quickly and cheaply. Ambitious development plans for
new opencast mines were also set, as well as targets for improved coal quality, and
higher coal consumption efficiency. It was hoped that the industry would attract
considerable foreign funding, and that coal exports would become a major source
of foreign exchange. The planned expansion of railway and water transport of
coal, and of thermal power plant and transmission capacity was by far the largest
ever planned anywhere.

Not long after the reforms had begun, however, the economy as a whole 
and the coal industry especially, began to experience the classic problem of devel-
oping economies – the uneven rate of progress in the various sectors and the
resultant complications in inter-industry linkages. When the peasants from the
now disbanded communes began to operate their own mines as town and village
enterprises, the annual increments in coal production in China reached levels
unmatched in history. Though the increases in transport capacity had been
unprecedented, and may have well served the anticipated production from the
state mines, the rapid production from the non-state mines quickly rendered trans-
port critically inadequate.

Another crucial problem involving timing and interface was price reform. As
more and more coal was sold at market prices, other sectors of the economy in
which prices had not been deregulated and which required coal as an input, were
seriously disadvantaged, and the coal suppliers were left without cash flow. Inter-
industry debt was paralysing, many CMAs fell several months behind in wage
and pension payments, and miners all over the country staged sit-ins. The key
advantage of the two-track pricing system was its stimulating effect on produc-
tion, but it was quickly found to give corrupt mine and railway officials ample
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opportunity to abuse their powers and commandeer shipments which were meant
to be under plan.

These problems – transportation inadequacies, incomplete deregulation of
prices, and corruption combined with inadequate legal and business infrastructure –
were pivotal in deterring the hundreds of potential foreign investors who flocked
to China in the early 1980s to examine the feasibility of coal mine construction
or equipment contracts.

The Tiananmen Square Incident on 4 June 1989 was a major, though as it
turned out, short-lived setback for the coal industry as it was for the entire econ-
omy. It occurred about a year into a planned period of retrenchment necessitated
by double-digit inflation. Party and government alike were sharply divided as to
the wisdom of pushing on with reform.

Deng’s tour of south China in early 1992 was the turning point. Buoyed by the
very visible economic impact that the economic reforms and open door policy
had had in the south he called for higher economic growth nationwide, and the
replacement of all references to ‘planned economy’ in the country’s constitution
with ‘socialist market economy’. Soviet-style central planning had definitely
come to an end. The raised coal production targets in 1993 were easily obtainable.
However, the already serious transportation problems worsened. Coal production
was necessarily being determined by transport capacity.

During the Eighth (1991–95) and Ninth (1996–2000) Five Year Plan periods
under Jiang Zemin and Zhu Rongji, the focus was on industrial restructuring, and
experiments, including various shareholding and cooperative ownership systems,
were carried out. The government wanted public ownership to remain the founda-
tion of the economy, but sought to introduce market principles which would foster
sound financing, efficiency, competitiveness, and flexibility. All state industries,
including the coal industry were to pay off their debts by the year 2000.

However, the state coal mines were encumbered with heavy welfare obligations
to their bloated workforces and their families, and to millions of retired workers.
They had already experienced difficulty in keeping up with wage payments, and
when restructuring and the streamlining threw millions of workers out of jobs, the
state faced an explosive situation. Unpaid workers joined forces with the unem-
ployed and staged repeated protests.

The central government’s response to the industry’s continuing mounting
losses was to concentrate large state mine production under a re-organized
Ministry; give the small mines production maximums, and prosecute illegal
mines; introduce coal exchanges; convert some of the CMAs to shareholding lim-
ited liability companies which would list on the stock exchanges; greatly expand
diversified activities; entice foreign investors with the promise of controlling
interests; and build more mine-mouth thermal power plants.

Radical central government re-organization came in 1998, when production
ministries, including that for coal, were converted into state corporations. Premier
Zhu Rongji halted production at thousands of SOEs. The ninety-four CMAs were
transferred to provincial governments, henceforward to be called ‘state priority
mines’.
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The decreasing demand for coal began to show up in statistical reports in 1996.
The government had closed, and would continue to close, hundreds of insolvent
SOEs across the entire economy; gas for cooking was becoming available in the
cities; modernization was now fostering a greater need for more light industry
than heavy; new efficient coal consumption equipment was replacing the old in
the urban centres; some sectors of the economy were being forced to use more
efficient non-coal-burning equipment to be internationally competitive; the need
to address the domestic and global consequences of burning so much coal was
becoming urgent; and the rapid growth of exports through the 1980s and 1990s
created sufficient reserves of foreign exchange with which to begin importing
large quantities of foreign oil products.

Coal had been identified as the only feasible energy option in the early years
of the PRC, and its primacy was confirmed on the threshold of the reforms, other
alternatives not yet being practicable. By the mid-1990s, however, the Chinese
government saw both the necessity and the opportunity to end the strategy of
energy self-reliance.

The water shortage was a main factor preventing the reduction of pollution.
The Chinese knew how to build coal washing equipment, and had the materials
to do so, but no plan had been agreed upon to divert the abundant water supplies
in the centre of the country to the north. As in the other coal-producing countries
the official agencies responsible for the environment were watching closely the
global efforts in developing clean coal technologies. A Clean Coal Technology
Centre was established in Beijing in 1994. Strong national and provincial 
government support was given to the international organizations which were 
carrying out demonstration projects within China.

The government was anxiously trying to reduce output from the LNS mines not
only because they were in serious competition with the state priority mines, but
because the coal they produced was of poorer quality. It was difficult to persuade
the operators of these mines to close because the profits they had earned from
selling coal could never be matched in any agricultural pursuit. The severe climates
of the main mining regions, combined with the lack of water, made growing cash
crops impossible.

At the time of writing the deliveries of coal were generally meeting the quan-
tity and timing requirements of the existing thermal power plants. Often the elec-
tricity could not be transmitted to consumers for lack of sufficiently heavy long
distance transmission and urban distribution lines, and voltage stabilizers. While
other forms of energy were rapidly replacing the use of coal in the railway and
urban residential sectors, and in much of the industrial sector, its use in electric
power production was expected to increase. The Chinese government also hoped
that the use of coal-derived fuels could be expanded. Though coal would not con-
tinue to account for over 70 per cent of total energy consumption, it would cer-
tainly remain the dominant fuel for at least another half century. The government
also had high hopes for exports.

Over the 1990s major strides were made in raising the efficiency of coal con-
sumption and reducing pollution levels in the large cities, but in the smaller urban
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centres and rural areas the serious situation remained unchanged, in many regions
actually worsening. The government’s regulatory frameworks for handling these
problems were yet immature. It was generally the enterprises themselves which,
in the interests of cutting production costs, converted or replaced small-scale, out-
dated boilers and kilns. There were no incentives, for example, in the form of
major tax breaks, nor were any penalties for not doing so sufficiently large to
motivate enterprises to act. Enterprises which did reduce their emissions were not
rewarded, and the level of emission charges was yet too low to have significant
effect.

In the one hundred and fifty years under review in this book, China moved
from a closed and isolated economy to one of the world’s most powerful and com-
petitive players. Throughout the past two decades of reform the world has been
increasingly affected and, indeed, awed by China’s rapidly expanding economy.
Between 1978 and 1998 the industrial sector grew at an average annual rate of
about 12 per cent, accomplishing what had required centuries in other countries.
The per capita 1980 GNP quadrupled by 1996, well in advance of the year 2000
target date. Between 1979 and 1996 total GDP rose from twenty-fifth position 
in the world to seventh, and the average annual growth rate of the economy was
9.9 per cent, surpassed only by that of South Korea.1

In the 1990s China became the world’s largest producer of coal, steel, cement,
cotton yarn, cotton cloth, silk fabrics, clothing, knitwear, bicycles, washing
machines, and television sets, as well as many food crops, and the second largest
holder of foreign exchange reserves after Japan. The country’s contribution to
total international trade ranked thirty-second in 1978.2 By 1998 the value of total
exports ranked ninth in the world, and imports tenth.3

In several respects China’s economy, by the end of the twentieth century, had
taken on the appearance of a developed country, and indeed some nations of the
developing world chafed at China’s continuing receipt of a large proportion of aid
and credit from international agencies. In other ways, however, China was still
very much a developing country. Average living standards, though greatly
improved, were still very low, and per capita GDP was only one-third of the 
average for what the World Bank classifies as ‘middle-income’ economies’. In
1997 there were yet 65 million citizens below the internationally recognized
poverty line.4

The abundant reserves of coal were one of the few comparative advantages 
that the country possessed when it set out in 1949 to modernize and become 
a world power. However, the politically-fraught trial and error process of switch-
ing from large-scale, centralized production to small-scale, decentralized produc-
tion and back, combined with continuously low consumption efficiency, was
costly and wasteful of resources. By allocating most of the available coal and
electricity to the industrial sector, and forcing several generations of Chinese peo-
ple to endure great discomfort and inconvenience, the government was able to
keep the economy growing. In the coal industry, growth would probably have
been greater had political conflict not interfered with policy and planning among
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the coal, railway, and power sectors. However, a qualifier should be added to this
speculation. The Soviet-style planning was causing major problems –
output–capacity ratio, distribution, hoarding, etc. – in the coal industries of
Russia and the Eastern European states even before it was applied to the Chinese
coal industry. One may ask the question how these problems would have affected
the Chinese coal industry in the long term, that is, had not Deng begun the cau-
tious introduction of market forces.

Prospect

Issues to be resolved in the coal industry

In the immediate future, the four main issues facing China’s coal industry are
managing the effects of industry restructuring in conjunction with the decline in
demand, achieving and maintaining the solvency of the SPMAs, accelerating
opencast mining, and reducing air pollution.

Managing the effects of industry restructuring and the decline in demand

In the past five years the demand for coal dropped sharply by nearly 25 per cent
from over 1.3 billion tons in 1996 to less than one billion in 2000. The need no
longer to produce and distribute incomparable quantities of coal solves many
problems but creates others, notably unemployment and social dislocation. The
use of non-coal forms of energy will soon result in no demand for coal in the 
railway and urban residential sectors. It will therefore be possible, as has been 
the case for some time in most other countries, to plan production exclusively 
for thermal power production and heavy industry. This will permit economies of
scale, promote more intensive use of inputs, ease distribution problems, and 
prevent some environmental destruction.

The decline in coal demand is contributing to alarmingly high national unem-
ployment and concomitantly encumbering the coal enterprises with astronomical
welfare costs in the form of severance packages. Most affected are the legions 
of peasants who had worked in the LNS mines, but there are also many 
thousands of large state mine workers who have been displaced by downsizing
and labour contracting. The number of workers who will be laid off from the
large, century-old mines in the northeast will increase in the coming years as
these operations are gradually decommissioned. The exact timing of the closures
has become highly political, but the escalating costs and dangers involved in 
mining these deposits render closing them imperative in favour of the expansion
and construction of new underground and opencast mines in the central north 
and west.

The problem of surplus labour in the coal industry is especially severe because
the workers generally have very little education and most of the mining areas are
environmentally barren. There is often little basis from which new employment
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opportunities can be developed. So severe is the problem that keeping the small
mines closed is proving difficult; the workers find ways of re-opening them. 
The coal industry cannot alone shoulder the long-term welfare of its laid-
off workers. A nascent system of countrywide social security, including unem-
ployment insurance, will require considerable time to become functional.
Standardized legislation must be in place and it must be made impossible for
managers to divert employee contributions in any way. Besides caring for the
unemployed, there are the ongoing heavy obligations in the form of pensions to
the millions who retired before the restructuring.

Achieving and maintaining solvency of the SPMAs

In August 1998 the State Council announced the transfer of the ninety-four
CMAs to their respective provincial governments. Henceforward they would be
identified as SPMAs. Thirty of the mines would have auditors assigned them by
the State Council, while auditors for the others would be assigned from their local
governments. The profits would stay with the coal enterprises, but the taxes would
go to the local governments.

The onus for transforming the SPMAs into profitable operations is now on the
provincial authorities and mine enterprise managers, but during this period of
massive downsizing, providing basic assistance to the laid-off workers must be
shared among all levels of government. However, the relative jurisdictions of
these under the new organizational structure are as yet not entirely clear. Pensions
and severance payouts are not the only welfare-related sources of debt. The
SPMAs must be divested of financial responsibility for support services such as
schools and hospitals. Indeed, this streamlining began in 1996 with the Xinji
model.

Although some mining administrations have become profitable, the industry as
a whole is still in debt. Many mine operations have no means to pay regular wages
and are borrowing heavily from the banks to meet commitments. While wages for
all workers must keep up with the cost of living, those for the underground work-
ers must be especially attractive. The one child policy has already made recruit-
ing for the most dangerous jobs difficult. Coal miners have traditionally been
among the highest paid in the industrial sector, a fact which they will not forget
when sectorwide wage hikes come up for discussion.

At the outset of the reforms the mining officials believed that huge revenues
could be amassed through exports. Such trade, however, was found to be impos-
sible due to a lack of transport capacity and quality problems. Now that domestic
coal demand is lower and transport capacity is less burdened, the authorities are
again hoping that export sales can bolster the industry.

A certain increase in exports can be expected. The developing countries in
Southeast Asia are the fastest growing markets for energy and China’s coal is
nearby and relatively cheap. China’s coal industry faces stiff competition from
Australia and South Africa, however, for both can supply higher quality coal
and reliably. Coal enterprises in China need to learn a great deal more about
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participation in spot markets, which demand quick response to short-term demand.
Development of opencast mining, too, could improve the export picture.

Fundamental to achieving and maintaining solvency is economywide price
reform. As a basic input, coal must be priced such that on the one hand produc-
tion costs are covered, but on the other, consumers can afford it. Many countries
have faced the same dilemma and found the national economic destabilization
caused by raising the price of a basic input politically hazardous. The solution is
often cross-subsidization. In this case, profits generated by production of other
goods and services within the company are used to subsidize loss-making coal.
China’s coal industry has already benefited greatly from the expansion of diver-
sified activities in the 1990s, and the revenues so earned by many administrations
are sustaining the mining operations.

The central government has made it clear that it will not offer the industry 
further support. The provinces and mine managers are experimenting with vari-
ous schemes for capital accumulation. Employee shareholding arrangements tried
thus far do not seem to have been successful. In many cases disgruntled workers
have complained their savings are being used to support state debt. Managers
must be made responsible to shareholders. Beijing set up four loan-recovery
agencies in 1999 and new debt workout schemes are under discussion. The ‘debt
for equity swap’ put forward by the Zhengzhou Coal Industry Group has Beijing’s
approval in principle.5

In recent years the opportunities for foreign involvement in the industry 
have been greatly expanded, and when China is admitted into the WTO it can be
expected that the scope will be widened yet further, and that prices and wages, 
as well as standards throughout the entire production-marketing continuum 
will converge towards international norms. The industry must continue to 
pursue foreign investment and aid aggressively to further computerize existing
operations, accelerate the development of opencast mines, and carry out CCT
research.

Accelerating opencast mining

At the beginning of the reforms, there had been high hopes that the share of total
output from opencast mines in Shanxi, Inner Mongolia, and Shaanxi could within
two decades, increase from a negligible amount to about a fifth of total produc-
tion. The cost, safety, and environmental advantages of this type of mining, com-
pared to underground mining were well known and it was expected that foreign
investors, immediately upon learning of the export potential of the superior 
quality coal at these deposits would hasten to become involved.

However, the many contractual and transportation difficulties encountered 
by Occidental Petroleum at the Antaibao Mine (Shanxi) in the mid-1980s 
quickly discouraged further investment in the sector. Despite this, Chinese 
companies, on their own, did manage to complete by 2000 Phase I of most of the
originally planned mines. Output was a fraction of what had been planned for by
this date.
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Another factor affecting the development of these mines was the unforeseen
rapid rate of production from the LNS mines. There was not the railway 
capacity to transport coal from the opencast operations in the remote north and
northwest.

Now that the LNS mine sector has been drastically curtailed, the transport
problems eased, and the government envisages a greatly consolidated industry
comprised of a relatively few large operations, the focus has returned to the 
opencast mines. It is hoped that foreign investors will invest in construction and
machinery in return for export earnings. The foreign investment community has
observed that the Chinese government is considerably more knowledgeable now
about international contractual arrangements and pricing than it was in the mid-
1980s, and is beginning to show a renewed interest in mining projects, including
integrated thermal power projects.

Reducing air pollution

The pollution problem is in large part a water shortage problem. Since the early
1980s the government has fully understood the local and international ramifica-
tions of burning huge quantities of unwashed coal. China has the technology to
produce washing equipment, but the lack of water is a physical constraint which
does not seem to have a solution. Geologists and environmentalists disagree as to
the feasibility of diverting the Changjiang River northwards.

When the large, old mines in the east are eventually closed, a much larger share
of total production will have to come from the arid, northwest and northcentral
areas. Unless there is a breakthrough in dry purifying techniques, no attempt will
be made to reduce the pollution at the production stage. All the coal will be
loaded onto the trains without being washed, and the pollution reduction efforts
will necessarily occur at the consumption stage. Water for the miners and their
families may eventually have to be trucked in. The authorities are now reconciled
to the fact that the water problem is such that almost no other industrial activities
can take place in these areas, and that the number of sites where it is possible to
build mine-mouth power plants is relatively few.

The Chinese government is not struggling alone with the pollution problem.
Though many of the countries party to the Kyoto agreement are falling behind 
in their commitments, none are unaware of their ultimate responsibility to 
their own people and to the world to reduce, if not eliminate emissions through
the use of CCTs and cleaner fuels. Since the early 1990s many governments and
international organizations have been cooperating in expanding the use of exist-
ing CCTs and developing new ones. Large amounts of funding and scientific
expertise have been made available and Chinese laboratories are at the forefront
of the research.

The incentive mechanisms, including penalties, for raising national energy
consumption efficiency and pollution standards in China, are as yet very weak.
The Chinese government must examine its tax base and decide which sectors can
and should pay higher taxes to provide the revenue with which to purchase
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pollution control and monitoring equipment. It must be decided how much of the
burden of controlling pollution should be borne by the industrial community, and
how much by the service and residential sectors. The system of offering rewards,
in the form of tax breaks, to enterprises which of their own accord improve their
coal consumption efficiency must also be broadened.

Expected development of hydro and nuclear power, 
oil, gas, and renewable energy

China has some 14 per cent of the world’s hydroelectric power reserves, but of
these only about 14 per cent was tapped as of 1998. Total installed hydropower
capacity, ranking third after that in the US and Canada, is to more than double
by 2010, at which time about 33 per cent of the resources would be harnessed.
Since 1979 hydropower has accounted for about 20 per cent of total electricity
generated. By 2010 this proportion is to be raised to 30 per cent.6

Though there is considerable Chinese expertise in constructing small
hydroplants, foreign assistance is needed to build the necessary large-scale tur-
bines, transformers, and transmission lines. Most of the consumption is still in
the eastern provinces, thousands of kilometres away from the best sites for
hydropower development in the southwest of the country. The immediate practi-
cability of building more large hydropower projects is limited also by the prob-
lems of seasonality and silting, the conflicting navigation and irrigation needs for
the water, and the huge expense and long lead times.

The highly controversial Three Gorges Project (Hubei) on the Changjiang
River, when completed in 2009, will have a capacity of 18,200 MW, the world’s
largest output from any single facility, and will help flood control and allow large
barges to be pulled as far as Chongqing. However, the 84.7 billion kWh of elec-
tricity it will generate per year is equivalent to a mere 7.8 per cent of the com-
bined hydro, thermal, and nuclear power generated in 1996, and savings of coal
will amount to only 40 million tons.7

In 1999 nuclear energy accounted for less than 1 per cent of total electricity
generation. There are two plants, one in Qinshan (Zhejiang) with 300 MW
capacity, which began producing electricity in 1992, and one at Daya Bay
(Guangdong) with two 900 MW reactors, which began operation in 1994. The US
had placed sanctions on nuclear energy equipment and expertise in 1985 in an
attempt to prevent China’s exporting them to other countries. By January 1998
China met the non-proliferation conditions set by signatories to the Non-
Proliferation Treaty, and the sanctions were lifted.8

Originally, it had been hoped that 20,000 MW of nuclear energy could be
installed by 2000. This wildly optimistic target was substantially reduced, how-
ever, when many delays in the construction of the plant at Daya Bay and funding
problems at the Qinshan plant were encountered. Discussions with Russian
experts regarding the building of a plant in Dalian were cancelled when the Soviet
Union collapsed. The huge capital investment and protracted time required to
build nuclear power plants make them a long-term option.
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As of late 1998 it was planned that there would be 8,500 MW by 2005
(which would mean that nuclear power would account for about 3 per cent of
total electricity generated), 20,000 by 2010, and 40,000 by 2020 (5 per cent of the
total).9 Construction of two 1,000 MW plants, to be built with Russian assistance
at Lianyungang (Jiangsu), began in 1999. One is to be completed in 2004, and the
other in 2005. Qinshan Phase II called for two 600 MW plants to begin operation
in 2003, and Phase III, a turn-key project contracted with the Canadian Atomic
Energy Corporation, for two 700 MW plants, in 2004. Two 900 MW plants were
to be built at Lingao (Guangdong) before 2005, and feasibility studies were under
way for plants in Fujian, Shandong, Jiangxi, Zhejiang, and Guangdong. By 
April 1999, however, due to the decrease in demand for electricity largely due to
the downturn in the economy, the government announced that no new nuclear
projects would be started for three years.10

Elsewhere in the world, for example, Canada, US, UK, Germany, Hong Kong,
and Taiwan, the increasing lack of public acceptability for nuclear developments
is affecting energy policy. Despite the problems of radioactive waste and decom-
missioning of old plants, the Chinese government seems eager to increase the role
of this particular form of energy. According to Qian Jihui, deputy secretary of the
International Atomic Energy Agency:

China has good prospects for developing nuclear power because there is no
antinuclear lobby. The chief reason for the brake on nuclear power develop-
ment in the Western countries … is lower public acceptance, partly due to
misleading and unscientific media reports that make the public believe 
accidents such as Chernobyl can happen any time. But in China, public
acceptance is not a problem. China has a correct understanding and clear 
policy concerning nuclear power that leads the world.11

Total production of crude oil in 2000 stood at 162.6 million tons. China has
been the world’s fifth largest petroleum producer and fourth largest refiner since
1996, though the country has only 2.3 and 1.2 per cent of the world’s proven
recoverable reserves of petroleum and natural gas, respectively.12 China’s
expected future production of oil and gas are not expected to expand at nearly the
pace that imports of these will.

The largest hydrocarbon fields, those at Daqing (Heilongjiang) and Shengli
(Shandong), have reached their peak production. The Tarim (Xinjiang), Turpan-
Hami, and Jungar Basins are to replace the eastern oil fields early in the next cen-
tury. Though large deposits, the oil is deep and the desert mining conditions make
for very high production costs. The Chinese government did not grant permission
to Western companies to survey the area until 1993, but now it is very actively
seeking investment and technical assistance. A major component of the goal to
supply eastern China with cleaner energy is the current renewed exploration for
offshore oil and gas in the South China, Bohai, and East China Seas after a
reprieve in the late 1980s, when a major switch away from coal was considered
impossible.13
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Confirmed reserves of natural gas stand at 3 trillion m3 and production is to
more than quadruple from 23 billion m3 in 1998 to 30 in 2000, 70–80 by 2010,
and 100–110 by 2020.14 The planned construction of thousands of kilometres of
gas pipelines from Sichuan, Shanxi, Gansu, Ningxia, Qinghai, and Xinjiang will
enable millions of homes to convert from using coal for cooking and heating to
gas. Also planned is the production of 10 billion m3 of coalbed methane gas by
2010.

Research into the use of solar, wind, wave, and geothermal energy is ongoing
to try to mitigate shortages in rural areas, though it is realized that these methods
will continue to play only a very minor role. The goal for 2015 is to have 
2 per cent of China’s total energy consumption come from renewable sources.15

China’s production and consumption of solar energy ranks first in the world.16

Exploitable wind power nationwide is estimated to be 253 GW, and in 1997 a total
of 217 MW (0.1 per cent) were harnessed.17 This is expected to reach 1,000 MW
by 2000, and 3,000 MW by 2010. Of the estimated 3.5 GW of geothermal energy
resources that can be used for electricity generation, by 1990 a total of 21 MW (or
0.6 per cent) were in use, and of the potential 21.7 GW of tidal power capacity,
total installed capacity stood at 6.12 MW (or 0.03 per cent) in 1996.18

The role of coal in China’s foreseeable economic future

The phrases ‘energy demand’ and ‘energy consumption’ are often used inter-
changeably and this can lead to misunderstanding. For a number of reasons, the
total amount of energy actually consumed, whatever the particular mix of types,
especially in developing countries, is usually considerably less than what citizens,
individual, and corporate, would consume in the absence of physical and/or 
policy constraints. ‘Energy consumption’ should be used to refer to what is actu-
ally consumed, and ‘energy demand’ for the amount that all the various sectors –
industrial, transport, residential, and commercial – would like to have at their 
disposal.

It is a simple matter to estimate China’s future energy demand. It can be done
by multiplying the developed world’s average per capita energy consumption, for
example, the average per capita energy consumption for the OECD countries, by
China’s population. As more Chinese travel abroad, and watch Western television
and films, they will demand more electricity to power the conveniences taken for
granted in the West, whether they be truly necessary to well-being or not.19

Obviously, it will not be possible for China’s per capita energy consumption
level to reach that of the OECD countries for some time. The Chinese government
is working towards this level over the long term and setting minimum targets over
the short. When establishing these targets the Chinese energy authorities, as those
in any other country, must take into consideration such factors as: anticipated
changes in the growth rate and structure of the domestic economy, population,
and trade; expectations for living standards; per capita income; the rate of infla-
tion; residential densities and the pace of urbanization; and national regulations
specifying the efficiency of consuming equipment.
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Specific to energy consumption planning in China is the imperative of further-
ing and fine-tuning the economic reforms. Political and social stability depend on
the government’s continually improving the average standard of living for the
entire population. Per capita income must continue to increase.

The government has called for economic growth of 7 per cent per annum up to
the year 2010, with inflation less than 5 per cent. Between 2000 and 2010 GNP
per capita is to double, and between 2000 and 2050 to quadruple. China’s leaders
are aiming at making 2020 the year when the country will be the world’s second
power after the US in science and technology, and believe that by the middle of
the century ‘the modernization programme will have been accomplished by and
large, and China will have become a prosperous, strong, democratic and cultur-
ally advanced socialist country’.20 Living standards by then are to be similar to
those of a middle-developed, comparatively wealthy country.

The government is vigorously encouraging economic growth in the west and
interior regions of the country, mainly in response to the widening economic 
disparity, but also to mitigate ethic tensions. The expansion of existing cities in
these regions and the construction of new ones, requiring huge amounts of build-
ing materials, will be very energy-intensive.

In 1999 coal accounted for 68.2 per cent of total energy production, oil for
20.9, natural gas 3.1, hydro 7.8, and nuclear less than 1 per cent.21 On the 
consumption side, coal accounted for 67.1 per cent of total energy consumed, oil
for 23.4, natural gas 2.8, hydro 6.7, and nuclear less than 1 per cent. In 1996 the
policy of energy self-sufficiency was abandoned. The authorities made it clear
that henceforward there must be greater use of fuels which have higher calorific
value and are cleaner. Li Hongxun, Deputy Director of the Transport and Energy
Department of the SPC remarked succinctly in early 1998: ‘The lack of high-
quality energy will be the main problem facing China’s future energy supply.’22

(author’s italics)
Any estimates of China’s future energy consumption structure carried out

before 1996 are invalid now because they were based on the assumption that coal
would continue to dominate the energy mix at the then current rate, that is,
account for at least 70 per cent of total energy consumption. For example, in 1996
economists at the IEA predicted that China would account for 50 per cent of the
total increase in global coal demand.23 This is now rather more debatable.

The government of Guangdong has announced its intention not to build any
more coal-fired thermal plants. The acid rain caused by burning coal with a high
sulphur content is most severe in the relatively wealthy south of the country, and
the logistics of shipping coal here have always been problematic.24 For the rest of
the country, however, coal will continue to be the mainstay of electricity genera-
tion for the next couple of decades at least.

It is not easy to predict how much coal will be imported in the future, depend-
ing as it does on how quickly the quality of domestic coal can be improved. The
IEA estimates that imports could increase to 50 million tons by 2010, up from
1.58 in 1998.25 What can be said with certainty is that the structure of coal con-
sumption will change quite dramatically. The direct use of coal in the transport
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and urban residential sectors will cease and virtually all output will be used for
power generation and in heavy industry.

Changes in China’s energy consumption structure will be affected by: the
growth potential of China’s foreign exchange earnings; energy security 
concerns; relative prices of fuel types and required infrastructure; national and
worldwide environmental imperatives; relative efficiencies of fuel types;
economies of scale; costs of research; and costs of conversion from one fuel type
to another.

The external factors which will affect China’s ability to earn foreign exchange,
and concomitantly the country’s energy imports, include the length of time the
Asian region requires to recover fully from the financial crisis that hit the area
after June 1997, worldwide competition in China’s main export sectors such as
electric equipment and accessories and textile materials and products, Japan’s
economic restructuring, other countries’ willingness to maintain large trade sur-
pluses with China, and international and trade agreements such as NAFTA and
the WTO.

Beginning in 1994 the government began to play a very assertive role in inter-
national oil and gas prospecting and exploitation. The China National Petroleum
(Group) Corporation (CNPC) and the China Petroleum (Group) Corporation
(Sinopec) have held extensive negotiations with officials in Azerbaijan,
Bangladesh, Canada, India, Indonesia, Iran, Iraq, Kazakhstan, Kuwait, Malaysia,
Mongolia, Pakistan, Papua New Guinea, Peru, Siberia, Sudan, Thailand,
Turkmenistan, and Venezuela. In some cases China is buying shares in oil com-
panies, in others actually buying oilfields, or offering assistance with port,
pipeline, and refinery construction. The interaction with Iran and Iraq irritates the
West, but the Chinese government is undeterred and is building the necessary
infrastructure at several home ports to handle large shipments of foreign oil and
gas. There is disagreement over whether or not there are the quantities of oil avail-
able in Kazakhstan to merit the construction of a crude oil pipeline to Xinjiang,
and discussions are ongoing over the construction of a pipeline from the
Irkutskaya oblast of Eastern Siberia.

In order to raise capital for the development of foreign oil and gas, the CNPC
and China National Offshore Oil Corporation were promoted to ministerial level
and placed under the SETC. They were also to be listed on the Hong Kong Stock
Exchange and issue bonds both domestically and overseas.

Net imports of oil had been steadily rising since 1994 to account for over 
30 per cent of total consumption by 2000. They had dropped in 1998 due to the
smuggling problem, but soared in 1999 and 2000 despite a tripling in inter-
national prices.26 In its ‘business as usual’ projection, the IEA predicts that
total oil imports could increase from 163.9 million tons of oil equivalent in
1995 to 505.7 in 2020.27 China also plans to import large quantities of liquid
natural gas after 2005 when a dedicated terminal is completed at Shenzhen
(Guangdong).

There could also be imports of electricity. In June 1997 an agreement 
was signed for the transmission of 20,000 gWh of electricity from Siberia.28 The
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transmission of larger quantities from this source depends upon resolving the
terms of trade, and on the ability of the Chinese grids and urban networks, in
terms of capacity, to handle larger volumes of current.

Table 7.1 presents some scenarios for China’s energy consumption structure up
to 2050 put forward by several Chinese energy analysts. There is clearly no agree-
ment as to the exact rate at which coal will be replaced by other forms of energy.
However, as the proportion of coal in total energy consumption had already fallen
to 68.2 per cent by 1999, it seems many of these analysts were too conservative
in their estimates. Interviewed by the author in August 1998, officials from the
Ministry of Coal conjectured that by 2005 coal, as a percentage of total energy
consumption, could fall to 60 per cent. They foresaw much higher imports of oil
and gas from the CIS and the Middle East.29 In the spring of 2000 Xinhua
reported that the government planned to reduce the country’s reliance on coal to
50 per cent by 2050.30 As for the growth rate of coal demand in China between
1995 and 2020, the IEA predicted it would be the slowest of all the main fuel
types, at 3.1 per cent compared to 9.6 for nuclear power, 6.5 for gas, 5.5 for hydro,
and 4.6 for oil.31

It was in the 1950s and 1960s that most developed countries, largely for rea-
sons of efficiency and cleanness, began reducing with the expectation in many
cases, of virtually eliminating the use of coal. China would have liked to have
taken this step too, on the threshold of the reform programme. In the 1970s two
defining factors came into play on the world energy scene, the Middle East 
conflict, and the growing intolerance of the pollution caused by the burning of
carbon-based fuels.

Reliance on a single fuel, regardless of source, is no longer advisable, if indeed
possible, for any industrialized country. What is needed is an energy mix which
is diversified as to both types and sources, thereby providing flexibility and secur-
ity in the face of geopolitical and/or technical change. The individual components
in the mix must be efficient, clean, reliable, and safe. It is this policy which China
is pursuing.

In China the change in energy consumption structure is taking place while the
country is in a state of profound economic, social, and political transformation.
The state industrial sector, in which the coal industry is a crucial player, is the last
production component of the economy to be reformed. The restructuring of the
coal industry was especially slow because of its classification as strategic, com-
plicated multi-tiered production structure, wide spatial dispersal, huge labour
force, endemic corruption, and low prestige.

Globally, it is expected that coal will prevail for several decades as the most
commonly used fuel for electricity generation and input for a variety of heavy
industries. Many energy economists believe, however, that coal use could rise
dramatically in the coming decades once the technical and financial difficulties
associated with the CCTs are solved.

For China, the huge coal reserves remain one of the country’s few comparative
advantages. While coal is quickly being replaced in the railway and urban 
residential sectors, its use in the rural areas is only beginning. The government
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has high hopes that exports can be raised to account for a much larger share of
international coal trade. Massive amounts of capital are needed to put into place
the infrastructure necessary to import oil and gas and develop nuclear electricity.
Coal will definitely dominate the energy mix for the foreseeable future. Progress
in opencast mining and CCT technology could extend this future.

314 Retrospect and prospect



Epilogue

As this book was going to press, the Chinese economy and living standards 
generally, were still greatly affected by power shortages. While some areas in the
east had enjoyed surplus power for some time, they anticipated future power
deficits unless more new projects were approved soon. The authorities in
Guangdong, were, in fact, expecting to face a 25 per cent power shortage over the
next five years.1 Millions of peasants in outlying areas had no access to electric-
ity at all and the planned development of the western region pivoted on the con-
struction of several large power projects. Though steadily being replaced with
other cleaner fuels in all but thermal electric power generation and a few heavy
industries, there was no doubt that in the overall consumption structure coal
would continue to be the main form of energy for some decades.

The coal industry was still suffering from over-capacity, though the demand
outlook seemed slightly better than at the end of 2000. Output during the first
three months of 2001 was up 14.2 per cent over the previous year’s figure.2 The
quantity of coal that was washed during these months was up 16.8 per cent.
Industry officials were still travelling around the country trying to close down
small illegal mines, only to find them re-opened by the miners shortly thereafter.
Horrific accidents continued to be reported, seemingly at a higher frequency than
ever.

Coal prices remained depressed. In March 2000 the average price of a ton of
steam coal was over 243 yuan, but only 218 from August through October, and in
the following months averaged about 223 yuan.3 Serious financial problems 
persisted, but the government’s plans to corporatize the coal industry in a way
similar to that of the oil industry were nevertheless taking shape. By 2005 there
were to be only about eight large coal corporations, and foreign capital would be
sought through international stock offerings.

The government decided to go ahead with the long-discussed plan to divert
water over 1,000 km from the Yangzi River to the arid north and northwest
regions. It was listed as one of the key items in the Tenth Five Year Plan. When
the project is finished, 45 billion m3 of water will be transferred each year via sep-
arate eastern, central, and western routes. The main priority is to meet basic
human consumption and hygiene requirements which are expected to grow
steadily until population growth peaks in 2030. Attempting to meet the water
needs of industries in these regions is necessarily of lower precedence.



Indeed, it would be impossible to transfer the huge amounts of water required
by the main coal producing regions of Shanxi, Shaanxi, and Inner Mongolia from
the south. Given the considerably smaller amount of coal being produced com-
pared to the mid-1990s, however, it is finally possible to transport the best coal
south for washing. The government has approved plans for the construction of
several new coal distribution centres around the country, and among the targets
for 2005 included in the Tenth Five Year Plan is the almost unbelievable goal of
washing 95 per cent of the coal entering the market.

As for coal trade, total exports reached an unprecedented high of 55.05 million
tons in 2000, then in the first three months of 2001 were up to 101 per cent over
the same months in 2000.4 Admission to the WTO was expected to be delayed
until 2002. The agreed reduction or abolition of import tariffs on coal was
expected to trigger a sharp increase of imports into China.

The authorities were hopeful that several coal liquefaction plants to be built
over the next decade would become viable.5 The CCT transforms coal into gaso-
line, diesel, LPG, and other oil products. Though the technology has been around
for some decades, it has been insufficiently cost-effective to warrant undertaking
on a large scale. At a model project launched in Yunnan it was estimated that 
a ton of oil could be produced from local coal at 1,500 yuan, while the cost of
importing a ton, including duty, was 1,900 yuan. It was also estimated that at cur-
rent oil prices the plant’s construction costs could be recovered within six years.6

Impressive progress continued in the reduction of air pollution in the country’s
major cities, but was very slow in the rural areas. According to estimates of the
SEPA, China’s continued heavy reliance on coal was causing environmental prob-
lems that eroded 10 per cent of the nation’s GDP.7

The Bush administration’s decision not to ratify the Kyoto Protocol was met
with disappointment and anger around the world, not least of all by China.8 The
reaction might have been less severe had a plausible alternative plan for dealing
with the problem of global warming been presented. Without one, however, anti-
American sentiment was inflamed. The administration claimed that the set targets
were impossible to meet and it was a waste of time even to discuss the current dia-
logue. Furthermore, the US objected to the exclusion of developing countries
such as China, India, Mexico, Brazil, and South Korea, from making reductions
in their greenhouse gas emissions.

It would have to be said that the debates following the announcement were
often more emotional than informed. The enduring lack of agreement among the
scientific community as to the true causes and consequences of global warming,
and even if it exists at all, left the general public confused and frightened.9

To the Bush administration, the problem was the length of time required to
restructure the national electricity industry. In 1999 over 52 per cent of the US’
total electricity was generated by coal-fired thermal plants.10 Oil, gas, hydro, and
nuclear plants accounted for 3.1, 15.2, 7.2, and 20.0 per cent of electricity gener-
ation, respectively. There were brief periods before and after the first oil crisis
during which the industry increased its use of oil, but the second oil crisis was so
alarming as to force indefinite postponement of greater reliance on oil.
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Given that proposing more nuclear power plants had been virtually political
suicide for governments in most parts of the world, and that the renewable forms
of energy such as solar, wind, wave, etc., are suitable just for niche applications,
the only way to meet the emission reduction targets in the US was to increase
hydro and gas plants. Even if the necessary resources were readily available, har-
nessing them usually required a decade or more. The political and physical obsta-
cles involved in replacing a large proportion of the coal plants with cleaner units,
or building new hydro or gas powered plants, simply could not be surmounted
before 2012. Attempts to reduce oil consumption in the meantime, it was argued,
would lead to job losses, the transferal of jobs to other countries, and reductions
in living standards generally.

The fact that California was suddenly faced with crippling shortages of elec-
tricity when the new administration was just finding its feet did not bode well for
the signing of the Kyoto Protocol. Due to the chaotic de-regulation of the indus-
try over the previous decade, and atypical demand/supply conditions, the State 
in 2001 was forced to draw down its budget surplus by millions of dollars each
day to pay for electricity, some obtained from out-of-state suppliers. The utility
companies were bankrupt, and the situation was certain to worsen as summer
approached. In such circumstances it was impossible for the administration to ask
the public to reduce consumption voluntarily. Nor was it surprising that Vice
President Cheney’s energy plan, announced in May 2001, not only called for 
a continuing role for coal, but included new nuclear initiatives as well as looking
northward to Alaska for oil and gas.

The developing world for its part pointed out that, on a per capita basis, its con-
tribution to global emissions was minute. India argued that the US’ emissions and
consequent contribution to global warming would raise sea levels, affect the mon-
soon, lead to the disappearance of the Himalayan glaciers, and result in water
scarcity in tropical Asia. The American emissions are more than twice those of
China where there are still millions of households with no access to electricity.
The developing world accuses the Bush administration, of asking immature
economies to reduce their ‘survival emissions’, while doing little to reduce the
American ‘luxury emissions’.

To many people in the rest of the world, the concept of carbon sequestrian was
appalling. That public officials – some of them elected on green agendas – could
seriously consider the barter of pristine areas to be used as ‘sinks’ in exchange for
‘carbon credits’ was almost unbelievable.

It was clear that China’s policy of energy self-sufficiency had truly ended.
Imports of oil continued to grow rapidly. In 2000 they were 92 per cent higher
than in 1999, despite international prices increasing eight times over the year, by
a total of 37 per cent.11 Over the first three months of 2001 imports of crude were
up 262 per cent over the previous year’s figure.12 Both of China’s two newly con-
solidated, vertically integrated global oil firms, the China Petrochemical
Corporation (Sinopec) and China National Petroleum Company (CNPC), as well
as the China National Offshore Oil Corporation (CNOOC), gained greater inter-
national stature in 2000. They continued to be very assertively making deals
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around the world to purchase oil fields or buy shares in them, and/or construct oil
infrastructure. Net imports of oil amounted to 28 per cent of total oil consump-
tion in 2000. International energy analysts were expecting China soon to account
for half of Asia’s crude oil demand and become the world’s third largest oil
importer after the US and Japan. For China, the increased reliance on foreign
energy meant increased vulnerability to the capriciousness of international mar-
kets and a surrendering of some control over its economy. For the world, it meant
a significant, and likely irreversible impact on world energy supplies.

The consumption of gas was expected to grow very rapidly in the coming
years. The future of the coal industry depends to a large extent on what gas
resources come available. Given that gas is a more efficient fuel and burns more
cleanly, it was anticipated that if its cost-effectiveness were proven to surpass 
substantially that of coal, more and more coal-burning equipment would be 
converted.

The completion of a gas pipeline from southwest Xinjiang to Shanghai would
alter the energy consumption structure of the coastal provinces significantly.
Though there seemed to be little doubt that the project had approval in principle,
at the time of writing it was being delayed due to disagreement over the size of
the gas deposit relative to the length of time it would take to recoup the con-
struction investment. Estimating the costs of feeding gas from other deposits,
such as a newly discovered gasfield in Ordos Basin, Inner Mongolia, into this
pipleline were also prolonging the contracting process. Other lines in the planning
stages were from Shanxi to Beijing, northeast Hebei, and Shandong; from
Sichuan to Hubei and Hunan; and from Qaidam (Qinghai) to Lanzhou (Gansu).
A line designed to deliver gas from Irkutsk in Siberia to China and South Korea
was also under consideration. The completion planned for 2006 of the liquid nat-
ural gas port terminal in Shenzhen (Guangdong), and later two others up the
coast, would also lead to major changes in energy consumption patterns.

All plans for new nuclear plants were on hold. A three-year moratorium on new
nuclear plants had been imposed in 1999, and no plants were listed as part of the
Tenth Five Year Plan. However, Zhejiang, Fujian, Guangdong, and Shandong were
all lobbying the central government for approval of plants in their jurisdictions.13

Though the Chinese government had always been very positive about the poten-
tial use of more nuclear energy, it could hardly have failed to notice that since the
early 1990s, or even earlier, governments around the world that proposed build-
ing nuclear plants faced fierce objections from their citizens.

An accident at a nuclear plant in September 1999 in Tokaimura, 120 km north-
east of Tokyo caught world attention, as did the campaign promise of the
Democratic Progressive Party in Taiwan to suspend building of the Island’s fourth
nuclear plant. The project had been approved in 1994 under the previous
Kuomintang government and was to be completed in 2004. Construction was
duly halted soon after the new leader, Chen Shui-bian, came to power. However,
with the plant already a third completed and billions of dollars in contracts at
stake, he was forced to rescind the decision to abort the project after parliament
threatened to impeach him. The US’ recently announced intention to resume
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nuclear power initiatives may change the stance of other countries and will be
closely observed internationally.

The downing of the American surveillance plane and death of a Chinese pilot,
as well as the apprehension of several Chinese–American scholars strained Sino-
American political relations, but economic ties were not affected. Indeed, some
Chinese industries, including the energy industry, were steadily becoming more
deeply integrated into international business networks. The largest enterprises
were beginning to be identified with the international business establishment,
which around the world was increasingly under attack from a very vocal, and
socially and environmentally aware, global public. The world’s largest consumers
of coal – China, the US, the CIS, and India, as a group, find themselves unable
to ignore the continuous calls to strengthen their collaborative efforts and achieve
results in the area of CCT research.
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