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China’s coal exports have increased nearly threefold in the past three
years and China is now the world’s second largest coal exporter after
Australia. This has had widespread implications for international coal
markets, particularly in the Asia Pacific region. This rapid export growth
has been underpinned by significant changes in China’s domestic coal
consumption, production and distribution sectors and expansions in coal
rail and port capacity. Government support for coal production and
exports in some parts of the industry may also have contributed to
China’s coal export competitiveness.

The objective in this paper is to examine the key factors behind China’s
recent coal export growth, to assess the likely outlook for coal exports,
and to explore the implications of this outlook for Asia Pacific coal trade.
The analysis is undertaken using the coal module of ABARE's global
trade and environment model, GTEM.
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Introduction

In the past three years China's coal exports have risen nearly threefold and Chinais now the
world’'s second largest coal exporter after Australia. The emergence of China as a major
coal exporter has had widespread implications for international coal markets, particularly
in the Asia Pacific region. China has gained a significant share of key Asian markets at
the expense of traditional coal exporters, including Australia, Indonesia and South Africa.

Underpinning China's rapid export growth have been significant changes in China's domes-
tic coal consumption, production and distribution, including reforms in the coal mining
sector and in coal using industries, as well as expansions in coal rail and port capacity.
There are also indications that some Chinese state owned coal producers and exporters
have received government support or assistance. These devel opments raise a number of
guestions about the driving forces behind China's emergence as amajor coal exporter and
whether the present level of exportsis sustainable in the long term.

These issues are addressed in this paper, first by analysing recent developmentsin China's
coal industry and broader economy. Of key interest are the circumstances that led Chinato
develop export capacity and quickly penetrate steaming coal markets in north east Asia.
Second, the sustainability of China's coal export levels and the role that government poli-
cies, including production supports, may play in expanding exports are examined.

The paper is based on findings from a study by ABARE for the Australian Department of
Industry, Tourism and Resources that will be released in late 2002.

Recent developments in China’s coal and coal using
industries

Coal consumption

Chinaisthe world's second largest consumer of energy and a major energy producer. An
overriding feature of China's energy system is the dominance of coal in both energy
consumption and production. Coal accounts for more than two-thirds of China’s total
primary energy consumption, and more than three-quarters of electricity generation is coal
fired.

Growth in energy consumption in China has moderated significantly in recent years, primar-
ily asaresult of reduced coal consumption. Coal consumption in Chinafell by almost 12
per cent between 1996 and 2000 (figure A), from a peak of 1377 million tonnesin 1996,
to 1215 million tonnes in 2000 (IEA 2002a). Consumption of other fuels, including oil
and natural gas, remained steady or grew over the same period.
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The relatively sudden and large fall in coal consumption isthe result of severa factors. A
key driver has been the economywide government reforms that have led to significant
improvements in the efficiency of China's economy. Reforms have included the closure
of some large and inefficient state owned enterprises, as well as the closure of small, less
efficient plantsin the coal, electricity, petrochemical, iron and steel, and construction
sectors under the ‘ closing the five smalls' policy (SETC 2001). These reforms have resulted
in notabl e efficiency improvementsin major coa using industries.

In China' s iron and steel sector, for example, the consumption of coal per tonne of pig
iron production has declined by 16 per cent since 1996 (figure B). Coa consumption per

A Coal production and consumption
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unit of electricity generation has also fallen over this period, from 410 grams per kilowatt
hour in 1996 to 396 grams in 2000 for state owned electricity plants.

The supply of higher quality coal, with alower ash content and higher calorific value, has
also been an important factor in reducing coal consumption. In addition to improvements
in the quality of coal that is mined, an increase in the volume of coal that is washed has
also improved coa quality. Around 25 per cent of China's coal production was washed in
2000, compared with 15 per cent in 1996 (CCIPH 2001). It is estimated that the use of
higher quality coal reduced coal consumption by state owned electricity generators, for
example, by over 70 million tonnes between 1996 and 1999 (Sinton and Fridley 2000).

Other factors that have contributed to the reduction in coal consumption include structural
changes in China's economy, principally a shift in growth toward the lower energy inten-
sive services sector, and some fuel switching by industry from cod into other fuels such as
oil and natural gas. The share of coal in the final energy mix of China's chemical and
petrochemical sector, for example, fell from 51 per cent in 1996 to 33 per cent in 2000.
For the industrial sector as awhole, the share of coal fell from 71 per cent to 58 per cent
over the same period (IEA 2002b).

In addition, the increasing use of eectricity and natural gas at the expense of cod in theres-
dential sector, as China's population becomes more urbanised, as well as environmental
policies aimed at improving air quality have resulted in lower coal consumption in recent
years. The share of coal in residentia energy consumption fell from 77 per cent in 1996 to
57 per cent in 2000, while the share of electricity increased from 10 per cent to 19 per
cent, and that of natural gasfrom 3 per cent to 7 per cent over the same period (figure C).

C Final energy consumption in the residential sector
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Economic growth and hence output growth in key coal using industries also moderated
over the 1990s, particularly in the second half of the decade, leading to lower growth in
coal consumption. From almost 10 per cent in 1996, China’s official GDP growth rate
slowed to 7 per cent in 1999 (NBS 2001). The growth in coal consumption usually gener-
ated by economic growth has been outweighed in recent years by the factors described
above.

Coal production

Coal production in China has also fallen in recent years, at asimilar rate to coa consump-
tion. Raw coa production peaked at 1402 million tonnesin 1996 but steadily contracted (by
around 12 per cent in total) to 1231 million tonnes in 2000 (figure A). In 2001, this trend
reversed, and coal production increased to an estimated 1294 million tonnes (IEA 2002a).

The fall in production has not been evenly spread across all coal mine typesin China.
Almost all the decline in production has been from small township and village enterprise
mines, as aresult of the ‘ closing the five smalls’ policy referred to above. It has been
reported that between 50 000 and 80 000 small coal mines have been closed since the
introduction of this policy (Coal Week International 2002; CIEC 2002). State owned mines
have been largely protected from this policy directive and their production levels remained
steady in the late 1990s (figure D). [Note: The production statistics used in figure D are
official Chinese statistics. The official total production statistics are lower than the IEA
statistics used in figure A.]

While some state mines were closed or merged over this period, othersimplemented signif-
icant growth in mechanisation and productivity that offset the fallsin production that may

D Coal production by mine type
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otherwise have occurred. For example, output per worker per shift increased by 33 per
cent in state owned mines between 1996 and 2000 (CCIPH 2001).

A further reason why China’'s key state owned mines maintained production levels over
this period of declining domestic demand was the range of explicit and implicit supports for
production that they received. These supports include preferential access to capital, low
interest loans, and taxation and interest cost relief. While there is some uncertainty about
their magnitude, the value of direct and indirect support to state coal producers identified
in this study was around US$1.7 billion in 2001, or around US$1.30 for every tonne of
coa produced in China (table 1). These supports largely shielded state producers from the
increasingly market responsive coal consumersin China's economy, and provided incen-
tivesto maintain supply at levels that exceeded domestic demand. The supports have also
enabled Chinese coal exportersto lower the price at which they are able to supply coa to
the international market.

Even with significant fallsin production in
the late 1990s, China has had a marked
oversupply of coal. The coal stockpile was

Table 1: Estimated government supports to state
owned coal enterprises, 2001

estimated to be around 200 million tonnes billionyuan US$ billion

in 1998, and was still around 140 million Exemption of loans 5.00 0.60
. Debt-to-equity swap for

tonnes by the end of 2000 (Wang 2000; - teredt cost rdlief 400 0.48

Huang and Hu 2001). This oversupply  ste treasury bonds and loans
reduced domestic coal prices and severely  for equipment and technology

; ; : : upgrade 1.36 0.16

affected _theflna_nmal situation of state Welfare payments 346 0.42
owned mines (Wright 2000). In 1998, over

Total support 13.82 1.68

80 per cent of key state owned coal enter-
prises were reported to have recorded a
‘severe economic loss', with losses amounting to 2.28 billion yuan (US$275.4 million)
(Huang and Hu 2001). However, recent indications are that state owned mines are record-
ing improvements in financia performance, with the proportion of mines running at aloss
falling substantially in 2001-02 (CIEC 2002; Xie 2002).

Infrastructure development

China'srail and port infrastructure has expanded significantly in recent years, benefiting
from increased government spending and foreign direct investment. Improvements have
included an expanded, more efficient and reliable rail network, and greater port capacity.
For example, the proportion of the rail network in Chinathat is double tracked increased
from 24 per cent to more than 36 per cent between 1990 and 2000, while the proportion of
electrified track increased from 13 per cent to 25 per cent (NBS 2001). These develop-
ments have reduced congestion and delays in coal transport and have increased coal trans-
port flexibility.
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E Indicative export costs for steaming coal exporters to Japan, 2000
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A magjor development in this context has been the construction of the rail network to link
the Shenhua Shendong coalfield with the recently completed Huanghua port facility. Once
fully operational, this development will increase China'srail capacity by 100 million tonnes
ayear and expand coal port capacity to over 300 million tonnes a year (Shenhua Group
Corporation 2000).

China s transport infrastructure is important because coal reserves are largely situated in the
north and north west whereas the major markets and ports are adjacent to the coast.
Reflecting this, the average coal haulage distance in 2000 was 555 kilometres (NBS 2001).
Given the long distances involved in rail haulage, transport costs are important elementsin
determining China's export competitiveness. For example, transporting coal 555 kilome-
tresby rail is estimated to cost around US$10.24 atonne for domestic use. For export coal,
the raillway construction tax component is waived as an export incentive, which brings the
cost down to around US$7.77 atonne.

Despite lowering port feesin recent years, China's rail and port costs are still generaly
higher than in other coal exporting countries, particularly Australia. However, China does
have an ocean freight advantage to Asian markets over most other coa exporters (figure E).

Emerging coal exports

China’s coal exports increased from 32 million tonnes in 1998, to 55 million tonnes in
2000, and to over 90 million tonnes in 2001, mostly to Korea, Japan and Chinese Taipei
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F China’s coal exports
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(figure F). Although thisincrease can be attributed to a number of factors, the most likely
driver was China’'s growing domestic coa stockpile. Export markets effectively created a
safety valve for domestic stockpiles and reduced the pressure on coal producers to adjust
production in times of slowing domestic consumption. Exporting surplus production was
also ameans for state owned mines to earn foreign revenue and address their deteriorating
financial situations.

Additional factors underpinning China's capacity to expand exports were the improve-
mentsto rail and port capacity discussed above, and the development of state owned enter-
prises such as the Shenhua Group Corporation that specifically focused on the production,
distribution and marketing of coa to international markets. The Chinese government also
introduced a number of export supportsin 1999, such as lower port fees and the exemption
of export coal from certain taxes, which were aimed at improving the cost competitive-
ness of China's coal exporters.

China's penetration into north east Asian markets has been assisted by its cost competi-
tiveness. For example, the cost of Chinese coal delivered to Japan compares favorably
with other exporters, including Australia and South Africa (figure E). It has also been
reported that some countries, including Japan, have assisted China's coal export expan-
sion through the provision of investment loans for infrastructure development (Urandaline
Investments 2001).

Impacts on competing coal exporters

The export expansion by China has led to aloss of market share by most competing coal
exporters in the key Asian steaming coa markets of Japan, Korea and Chinese Taipei. In

8
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G Import shares in Asian steaming coal markets
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1998, China's share of Japan’s steaming coa imports was 14 per cent and grew to 22 per
cent in 2001 (figure G). In contrast, Australia maintained its share of the Japanese import
market at 57 per cent over the same period, while Indonesia's share fell from 13 per cent
to 12 per cent, and South Africa’s fell from 3 per cent to 1 per cent. Export volumes of
steaming coal to Japan from most key exporters still grew over this period, with Australia
maintaining its position as the chief exporter to Japan (figure H).

In the Korean market, the emergence of China has been stronger. China's share of Korea's
steaming coal imports grew from 19 per cent in 1998 to 54 per cent in 2001, overtaking
Austraia as the main source of coa imports. This expansion affected all other key exporters
in the region. Australia's share of the Korean market fell from 45 per cent to 26 per cent

H Export volumes to Asian steaming coal markets
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over the same period; Indonesia’'s from 18 per cent to 10 per cent; and South Africa’s from
10 per cent to under 1 per cent. Steaming coal export volumes from these countries to
Korea also fell over this period, while in contrast, the volume of China's steaming coal
exports to Korea more than tripled.

China also expanded its share of the Chinese Taipei steaming coal market, from 17 per
cent in 1998 to 38 per cent in 2001, again mainly at the expense of Australia and South
Africa. The volume of steaming coal exports from Australiato Chinese Taipei also fell;
however, export volumes from Indonesiaincreased over the same period. China aso over-
took Indonesia and Australia as the largest source of steaming coal imports into Chinese
Taipei.

Are China’s coal exports sustainable?

The issue of whether China's coal exports can be sustained in the long term is complex,
but important to China and to other coal exporting countriesin the region. A key factor is
the role that government producer supports and other government policies play in main-
taining China's export competitiveness and export volumes.

Three scenarios have been developed to examine arange of issues around thistopic. The
reference case or ‘business as usual’ scenario represents alikely outlook for China's coa
industry and world coal marketsto 2015, in the absence of any significant policy changes.
It assumes that over this period China maintains around its current share of the international
coal market. The reference case provides a benchmark against which to compare the results
of policy scenarios.

The second scenario assumes that China initiates policies to reduce government support
to the coa industry. In this scenario, US$1.2 billion of identifiable government supports
to China's coal producers are gradually removed over the period to 2015. This figure
excludes government payments to state owned enterprises for welfare provisions such as
employee pensions that were included in the earlier estimate of US$1.7 billion, as these
payments are not unigue to the coal sector.

The third scenario is a speculative one that assumes that China continues to expand coal
exports rapidly, up to alevel of either 120 million tonnes or 150 million tonnes by 2005.
Given the importance of government policy in driving China's coa exports, it is difficult
to forecast export levelsin the future with any certainty. However, the latter level of exports
represents the full utilisation of China's expected coal export port capacity by 2005. The
expansion to 120 million tonnes represents the midpoint between current export levels and
the assumed upper limit of 150 million tonnes. The scenario is not intended to forecast
actual outcomesin China's coal market but rather to demonstrate the potential implica-
tionsif China's export growth continues at arapid rate.

10
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Results for the two policy scenarios are reported as deviations from the reference case.

Analytical framework

The impacts of these scenarios on Chinese and world coal markets are examined using
GTEM-Coadl, a specific module of ABARE's global trade and environment model (GTEM).
GTEM is amultiregion, multisector, dynamic general equilibrium model of the world
economy. These features make GTEM an effective tool for analysing energy markets where
interactions between sectors and between economies are significant.

GTEM-Coal builds on this capacity and incorporates additional features that enhance
ABARE’s capacity to analyse international coal markets. These include:

» acomprehensive treatment of different types of coal — brown thermal coal, black ther-
mal coal and coking codl;

* identification of the world's key coal supply and demand regions,

» adetailed representation of technological change and interfuel substitution possibili-
tiesin the industries that are primary users of coal, namely electricity generation and
iron and steel; and

* the capacity to analyse important policy issues that are likely to determine the future
direction of the coal market.

A more detailed description of the characteristics of GTEM and GTEM-Coal and the
underlying mode framework can be found in Méanie et a. (2002) and Brown et al. (1999).
A full specification of the model is available on ABARE's web site (www.abareconom-
ics.com).

Reference case Table 2: Coal industry outlook, reference case
In the reference case scenario, China's
energy consumption is projected to expand 2000 2005 2015
by 3.3 per cent ayear, underpinned by a Mt Mt Mt
sustained high level of economic growth Consumption 1215 1342 1678
(figure 1). The share of coal in China's Steaming cod 1095 1190 148/
. . . . Coking codl 120 139 191
primary energy mix is projected to continue
; Production 1231 1406 1764
to fal, from 70 per cent in 2000 to arour'ld Steaming coa 1107 1955 1560
64 per cent by 2015. However, domestic coking coal 124 151 204
coal consumption is proj ectegl tg grgw Exports 90a a1 104
strongly by 2.3 per cent a year, indicating Steaming coal 79 80 91
that strong growth in the economy is Coking cod 11 12 13
a 2001 data.

Note: Totals may not add due to rounding errors.
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| Annual growth in key indicators, reference case, 2000-15
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expected to outweigh efficiency gains and other demand dampening factors discussed
earlier.

Coal production is also projected to grow strongly, by 2.4 per cent ayear, to 1764 million
tonnesin 2015 (table 2). Approximately 88 per cent of production is projected to be steam-
ing coal.

Chinais projected to remain the world's second largest exporter of coal, with exports grow-
ing a 1.0 per cent ayear, to reach around 104 million tonnes by 2015, 91 million tonnes of
which is steaming coal. The mgjority of China's coa exports continue to satisfy demand in
key Asian markets.

Removal of China’s coal production supports

When government supports to coa producers are removed, there are consequences through-
out China’'s coal and coal using sectors. These arise principally because the domestic price
of coal risesby 7.1 per cent relative to the refer-

ence case in 2015, asthe codl industry isrequired Table 3: Impact of removing coal industry
to pass on an increased proportion of production supports, 2015

costs to consumers (table 3). As aresult, coal Deviation from the reference case
consumption is projected to fall by 5.7 per cent
relative to the reference case, as coa using indus-

. . .. Electricity generation -0.3
tries, including electricity generators, Use energy  coal price 71
more efficiently or switch into other fuels such as Coal consumption -5.7

; Coal production -6.8
oil and natural gas. Coal exports os
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Demand for goods that use coal intensively in production, particularly electricity genera-
tion and aluminarefining, is also projected to decline relative to the reference case, as their
input cogt structures also rise. In response, coal production is projected to fall by 6.8 per cent
relative to the reference case in 2015.

The reduction in the cost competitiveness of China's coa production is projected to result
in total coal exports falling by 20.5 per cent relative to the reference case in 2015, or to
around 83 million tonnes. The decline in China's coal exports favors the expansion of
exports from competitive suppliers such as Australiaand Indonesia. Australia's steaming
coal exports are projected to rise by 5.7 per cent relative to the reference case in 2015, to
around 142 million tonnes, while Indonesia's steaming coal exports rise by 5.4 per cent
relative to the reference case.

J Import shares in Asian steaming coal markets, 2015
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The effects of this policy change can be seen in the key steaming coal markets of Japan,
Korea and Chinese Taipei. China's market share is projected to decline in each of these
markets relative to the reference case in 2015, as are China's export volumes (figures J
and K).

Continued expansion in China’s coal exports

In this scenario, China's coal exports are assumed to expand to either 120 million tonnes
or 150 million tonnes by 2005. The rise to 120 million tonnes resultsin afal in China's coa
export price of 8.7 per cent in 2005 relative to the reference case for steaming coal, |ead-
ing to greater demand for China's exports relative to those of other coal exporters. Higher
quantities of Chinese coal in the global market pushes down global coal prices relative to
the reference case, leading to arise in global coal consumption of 0.3 per cent compared
with reference case levels.

The rapid expansion of exports from Chinato 120 million tonnes and 150 million tonnes
significantly increases China's market share in the key Asian steaming coal markets of
Japan, Korea and Chinese Taipei (figureL). Most of the export expansion by Chinaisat the
expense of Australiaand Indonesia, which both experience declines in market shares and
export volumes compared with reference case levels (figure M).

When China’s exports expand to 120 million tonnes, total Australian exports of steaming
coal are projected to be 8.9 per cent lower than the reference case in 2005, or around 91
million tonnes. Indonesian steaming coal exports are also projected to decline by 8.9 per
cent relative to the reference case in this scenario, while South African steaming coal
exports are projected to decline by 0.6 per cent. When China’'s exports expand to 150
million tonnes, the effects on competing exporters are of a greater magnitude.

|. Market share in Asian steaming coal markets, 2005
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M Export volumes to Asian steaming coal markets, 2005
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Conclusions

Changes to China' s economy, government policy, domestic coal demand and supply, and
infrastructure have all provided a base for Chinato increase coal exports rapidly in recent
years, to become a major coal exporter with the ability to influence world coal markets.
Given the importance of policy factorsin driving export volumes, it is difficult to forecast
the future with any certainty. However, many commentators agree that such conditions
and domestic coal surpluses are likely to continue to prevail in the short to medium term,
enabling Chinese coal producersto continue to export at around current levels.

In the longer term, the extent to which this occurs will depend on the rate of growth of
China’'s economy, which is likely to drive strong domestic coal demand; the expected
continuing energy efficiency growth in coal using industries in China, which will exert
downward pressure on domestic coal demand; and the ability of China's coal industry to
respond to these domestic trends.

A key issue on China’'s export sustainability in the future is that while Chinais a compet-
itive coal exporter into Asia, producer supports have played arole in enhancing this compet-
itiveness. When supports are removed, China's coal output and exports are projected to
decline relative to areference case in which there is no policy change. The removal of
supports provides opportunities for other competitive coal exportersinto Asia. However, if
China's exports continued to expand to the extent of capacity, it would be at the expense of
the same competing exporters to Asian markets.

15



ABARE CONFERENCE PAPER 02.21

References

Brown, S., Kennedy, D., Polidano, C., Woffenden, K., Jakeman, G., Graham, B., Jotzo, F.
and Fisher, B.S. 1999, Economic Impacts of the Kyoto Protocol: Accounting for the
Three Major Greenhouse Gases, ABARE Research Report 99.6, Canberra.

CCIPH (China Coal Industry Publishing House) 2001, China Coal Industry Yearbook,
Beijing (and previous issues).

China Electric Power Publishing House 2001, China Electric Power Yearbook, Beijing.

CIEC (Chinalnternational Economic Consultants Co. Ltd) 2002, ‘ China: oil pricesto fire
up domestic coal exports', CIEC Economic Briefs, 8 July.

Coa Week International 2002, ‘ China's thermal and coking coal exportsto riseto 95 Mt’,
Coal Week International, 24 June.

Huang Shengchu and Hu Yuhong 2001, ‘ Restructuring of Coal Industry in China’, China
Coal Information Institute, Beijing.

IEA (International Energy Agency) 2001a, Energy Statistics of Non-OECD Countries,
2001 edition, IEA Data Services, OECD, Paris.

—— 2001b, Coal Information 2001, OECD, Paris.
—— 20023, Coal Information 2002, |EA Data Services, OECD, Paris.

—— 2002b, Energy Balances of Non-OECD Countries, 2002 edition, |EA Data Services,
OECD, Paris.

—— 2002c, Energy Statistics of Non-OECD Countries, 2002 edition, IEA Data Services,
OECD, Paris.

Mélanie, J., Curtotti, R., Saunders, M., Schneider, K., Fairhead, L. and Ye Qiang 2002,
Global Coal Markets: Prospects to 2010, ABARE Research Report 02.2, Canberra.

NBS (National Bureau of Statistics of China) 2001, China Statistical Yearbook, China
Statistics Press, Beijing (and previous issues).

SETC (State Economic and Trade Commission) 2001, ‘ New progress has been made in
closing down and suspending the production of ‘Five Smalls' and obsol eting the back-
ward in the first half of 2001’, (www.setc.gov.cn/english/setc_engl/jjyx_eng/
jjyx_0017.htm).

Shenhua Group Corporation 2000, Shenhua Group Corp., Beijing.

Sinton, J.E. and Fridley, D.G. 2000, ‘What goes up: recent trends in China’s energy
consumption’, Energy Policy, vol. 28, no. 10, pp. 671-87.

16



ABARE CONFERENCE PAPER 02.21

Tex Report 2002, 2002 Coal Manual, Tokyo.

Urandaline Investments 2001, ‘ Coal: threat to Australian producers’, China’s Industries,
vol. 3, September.

Wang Qingyi 2000, Coal industry in China: environment and prospects, Paper presented at
The Nautilus Institute Workshop, ‘ Regional Collaboration for Energy Futures and Energy
Security in China and Northeast Asia’, Tsinghua University, Beijing, 14-15 June,
(www.nautilus.org/energy/eaef/C5_final.pdf).

Wright, T. 2000, ‘ The political economy of pricesin China's planned and market
economies: competition and control in the coal industry’, Asian Sudies Review, vol. 24,
no. 3, pp. 349-76.

Xie Ye 2002, ‘China: Coal faces challenges despite current profits’, Business Weekly
(China), 30 July.

Yanzhou Coal Mining Limited, undated, ‘ Ocean freight’, (www.yanzhoucoal.com.cn/
mygsbak/myen/gl.htm).

17



