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ABSTRACT

With steel production expanding from 70 million tonnes in 1991,
to 80 million tonnes in 1992 and the official forecast by the
Chinese government that steel production will reach 100 million
tonnes by the year 2000, China's iron and steel industry is now
facing one of the world's most acute iron ore shortages. This
study has indicated that there is a big gap between the supply
of steel and demand at present in China. The author of this
thesis firmly believes that this gap will increase as the Chinese
economy begins to develop further.

Australia has long been seen as a main raw materials supply base
for the world steel industry. Increasingly it has been recognised
within Australia that its future economic development will be
closely linked to that of Asia. As the largest country in Asia,
China's future economic development will have important
implications in Australia's economic development. It is therefore
necessary to have a thorough understanding of the nature and
development of China's iron and steel industry. The future
implications for the further development of Australian exports
of raw materials will be closely to the Chinese economic
development.

The most efficient way of identifying these implications appears
to be by the way of a survey of the development of China's iron
and steel industry. This will help to facilitate Australia's
1

Australia's understanding of the Chinese market.
In turn, this
may facilitate the modernisation of China's iron
and steel
industry at more accelerated pace.

The scarcity of qualified iron ore supply is an impo
rtant barrier
to the further development of China's iron and stee
l industry.
The main aim of this thesis has been to review the
development
of the China's steel industry and to explore the
ramifications
of tht development to Australia's future entry
into China's
steel industry.

Chapter 1 provides an historical overview of economic
development
in China.

During the 1980s, major economic reforms have been
introduced in
China with an open door policy. They were designed
to transform
the system of Chinese economic relations from one of
bureaucratic
co-operation, to one of indirectly regulated market
transactions.
These reforms incorporated an enlargement of
enterprise
management decision-making, through expanding the
autonomy of
enterprises. The effects have been to free state-owne
d industries
from centralised control in order to make them
more market
oriented. The reforms give state enterprises the
right to make
direct contact with overseas companies, resultin
g in greater
trade, investment and technical co-operation.

WO

The author's research findings indicates that rapid economic
development in China will increase steel production and demand.
'Chinese steel consumption was expected to grow rapidly towards
the end of the decade. China had set a target of 7.2 per cent in
real growth terms per annum and finished steel consumption was
expected to grow at 10.8 per cent per annum. This could be
achieved, if steel consumption increased from around 40 million
tons to 81 million tons by 1990' (Faintly and Xin, 1985, p.71).
This rapid growth will carry significant implications for
Australia.

Chapter 2 provides an historical overview of the Chinese iron and
steel industry. Nine stages are identified which parallel the
development trends of the Chinese economy and reflect the close
link with the development of the Chinese economy.

Chapter 3 examines the basic characteristics of China's iron and
steel industry. The issues to be addressed will be:

capacity
local small, medium-size steel works steel imports and
exports
technical equipment
varieties and specifications
labour productivity
energy consumption

This chapter also provides a general outline of steelniaking
3

technology.

Chapter 4 describes the Chinese iron and steel industrial
organisation and raw material supply. We commence with a general
outline of China's iron ore resources. Which is presented to draw
attention to availability and quality of local sources of supply
with particular emphasis on the low Fe content and wide
distribution of Chinese iron ore.

Another factor to be considered is the raw material base, coupled
with the industrial layout, which has resulted in the main iron
and steel companies being located in the areas of

An Ben
Jin Dong
Panxi
Yangtze River Zhong Xia You
Ta! -Gu-Lan
Ba! Yuan E Bo
E dong

Chapter 5 focuses on the two aspects of steel demand forecasts
and development strategy options.

A summary is provided of previous forecasts of China's steel
demand. All the forecasts have one thing in common that China's
steel demand will grow substantially in the future. It appears
that the main area of argument revolves around the expected rate
4

of growth. The forecasts tend to indicate that there is a
wide
gap existing between the demand for steel and its production
.

The author's analysis indicates that by the year 2000, China
will
become the largest consumer and producer of steel in the world
.
Therefore there is no doubt that a wide gap will exist betwe
en
the supply of steel and its demand in the future.

Three options for the development of China's iron and steel
industry have been summarised by Faintly and Xin (1985), Strat
egy
Rehabilitation and expansion of existing enterprises. Strategy
Expansion of production capacity from existing enterprises by
using higher grade imported ores. Strategy 3. Expansion
of
capacity by building new large scale enterprises.

Chapter 6 analyses the implications for Australia of
the
development of China's iron and steel industry. The effects
on
Australia's economy arising from this development are both direc
t
and indirect.

The direct effect would be that China will need to import
more
iron ore, pig iron, and ingots. In this respect, there is clear
ly
a considerable opportunity for Australia's economic future.

The indirect effect come from Australian exports of iron ore
to
Japan, Taiwan and South Korea. This will result in an incre
ase
exports of finished steel to China from these countries with
a
flow on effect that will indirectly increase Australia's expor
ts
5

of iron ore. Production increases of pig iron and crude steel
in Taiwan and South Korea will increase Australian exports of
iron ore to China.

Future indications are that steel production in Japan and Europe
is declining. As the result of China's industrial development,
the steel industry will become more important in the future. This
development will provide increasing opportunities for Australia
to participate in China's steel industry.

Chapter 1 Introduction

1.1 Purposes and aims of the thesis and nature of the
probl ems
1.2 Rationale
1.3 Background to the problem
1.4 Literature Review
1.5 Method of Data collection and analysis

7

1.1 Purposes and aims of

the

thesis and nature of

the

problems.

The major purpose of this thesis is to review the development of
the Chinese iron and steel industry over the period 1949-1992.
That is to say, from 'reconstruction' to 'economic reformation'
to the present 'open door' period and in doing so, to analyse the
effects on long term adjustment strategy and policy. This
includes the implications of current and future economic
developments for Australia.

This research highlights Australia's need to deepen its
understanding of the Chinese iron and steel industry and to
identify new opportunities, because the development of China's
steel industry will offer new markets for export earnings from
Australian iron ore mines and factories.

1

The objectives of this thesis:

To provide a general picture of China's economic situation in
recent times with plans for its future expansion, which will
serve as a backdrop against the developments within the Chinese
iron and steel industry.

To survey the historical development of the Chinese iron and
steel industry over the period from the reconstruction to the
economic reformation and open door policy (1949 to 1992).

To examine central features of China's iron and steel industry
8

such as its capacity, raw materials supply, industrial layout and
technical equipment.

To analyse the problems likely to be encountered in the
further development of the Chinese iron and steel industry.

To review and analyse the strategy and policy options for the
Chinese iron and steel industry.

To assess the problems faced in relations between the
Australian and Chinese iron and steel industries.

1.2 Rationale: Why is the thesis topic a worthwhile one? How
will it contribute to what is already known?

Simply stated, there are five main reasons why the topic has been
chosen.

Chinese economic development has attracted world attention.
This is because China has the world's largest population and an
abundance of natural resources to form a huge potential market.
The state of this market is of vital concern to many people,
particularly those who desire economic cooperation and exchange
with China.

It is becoming widely accepted within Asia that Australia's
future economic prosperity will become more reliant on China's
future economic development.

It is argued in this thesis that China will become the
largest steel producer and consumer in the world by the year
2000. The long term effect will directly have impact on the world
steel market.

The long term effects indicate a world wide decline in steel
production, particularly the Japanese steel industry which has
gone into decline recently, (for example, in 1990, the Japanese
steel industry closed six blast furnaces). The long term
development of the Chinese iron and steel industry will create
and opening with in Australian for more iron ore needed to meet
steel production.

The studies of the development of the Chinese iron and steel
industry indicate that it would be to Australia's advantage to
deepen its understanding of its Chinese neighbour.

1

Propositions

Propositions to be examined will include:

China will become the world's largest steel producer and
consumer in the world by the year 2000.

As the output of the world's main steel production countries,
such as the United States, declines, the Chinese iron and steel
industry will assume a more important role in both Asian and
other country's economic development.
10

As China's economy develops, the gap between steel demand and
supply will widen.

The development of China's iron and steel industry will
provide significant market opportunities for the supply of iron
ore and coking coal for Australia in the future.

This thesis will also address the following questions:

What will be the specialities required for iron and steel
production in China in the future?

What part will export and import play in China's iron and
steel industry?

Has there been sufficient data collected in China on iron ore
bodies apart from known iron ore resources?

What kinds of metallurgical industry policy will be
appropriate for the future development of China's iron and steel
industry?

What will be the effects of China's iron and steel industrial
development on the Australian economy, both in the short and long
term, and the impact on other economies in the region?

11

2

Functions to be fulfilled by this thesis.

A thorough understanding of the nature and development of China 's
iron and steel industry will have clear implications for the
development of Australian exports of raw materials. In
particular, with the emergence of clear and appropriate marketing
strategies, this will entail an examination of:

Which companies are the major exporters of iron ore to
China at present?

Where are the companies located?

How have they marketed their products to date?

What have been the major problem they have encountered?
1.3 Background to the problem

'Australia has traditionally been an exporter of raw materials
to the newly industrialising countries of East Asia.' (Faintly
and Xin, 1985 p.1). As previously pointed out, the development
of China's iron and steel industry will come at some cost to
other steel producing countries, such as Japan and the United
States primarily, as a result of China importing less finished
steel from these countries. However Australia will benefit with
increased in iron ore exports.

12

An effective survey of the development of China's iron and steel
industry would assist to facilitate Australia's entry into the
Chinese market. This, in turn, will accelerate the inodernisation
of the Chinese iron and steel industry.

A scarcity of quality iron ore supply at present is a barrier to
further development of China's iron and steel industry.
Certainly, further development will depend greatly on Australia's
iron ore supply market.

An historical overview:
'The Chinese economic cycle is both a cycle of accumulation and
construction activity and a political cycle exercising its
influence by trial-and-error methods and changes from voluntarist
to pragmatic planning approaches.' (McFarlane, 1984 p.21).

As Maxwell observed: 'China's road to development has followed
a zigzag course. The alternate stretches can be signposted
'right' or 'left' in terms of the priority given to economic
over political goals. On rightward stretches, under the direction
of the group in the Chinese Communist Party whom Western
observers call 'moderates', priority is given to economic growth,
and the implementation of socialist values is made a long-range
objective. On the leftward stretches, when 'radicals' are in
control, economic development and progress towards socialism are
seen as inseparable and mutually reinforcing.

The differences between the two schools are more than tactical,
13

since the radicals hold that policies which fail to consolidate
and advance socialism for that reason undermine it is that
policies which encourage the reassertion of individualism and its
offspring, privilege and hierarchy, in effect work towards
restoration and the emergence in China of a class society on
Soviet lines. A fundamental ideological divide thus underlies
differences over development strategy. This means that the
changes of course, the angles in the zigzag, are abrupt and
politically convulsive; while the current ideological expression
will always repudiate that of the previous phase, and denigrates
economic achievements.' (Maxwell, 1984, preface).

The arrest of The Gang of Four in October 1976, which ended the
ten-year 'Cultural Revolution,' gave rise to a popular demand f or
faster economic progress and a better living standard in the
People's Republic of China. The Chinese government decided on an
Open Door Policy and economic reformation in order to push up
production and increase people's income (Zhang, 1982, p.1).

China now, in the light of the new historical stages and
practical experience, adopting a number of new economic measures,
conscientiously transforming the system of economic management.
(Beijing Review, no.52, 1978, p.11).

Major economic and industrial reforms have taken place in China
during the 1980s. They were designed to transform the system of
Chinese economic relations from 'one of bureaucratic coordination to one of indirectly regulated market transactions.'
14

(Cairn, 1986 p.1).

As Child and Lu observed: 'the decentralisation of decisionmaking transform from administrative bodies to enterprises and,
by extension, to the delegation within enterprises of specific
decisions to a trained body of managers.' (Child and Lu 1990,
p.2).

'The reform had looked to an enlargement of enterprise management
decision-making through the introduction of two main
"responsibility systems". One, the so-called "enterprise
responsibility system" involved decentralisation from
governmental bureaus to enterprises, in the sense of passing down
to them both the authority to establish business objectives and
the responsibility for their attainment. The other, the so-called
'director (or manager) responsibility system', called for the
director to assume full responsibility for the operations and
staffing within the enterprise, without requiring permission from
its Communist Party committee.' (Child and Lu 1990, p.3).

In a speech at the annual meeting of the World Economic Forum in
Davos, Switzerland on January 30, 1992, the Chinese Premier Li
Peng gave an outline of general issues pertaining to the Chinese
economic development in a paper titled: 'China's Economy in the
1990s ' and said: 'China is the most populous developing country
in the world.' Outlining this basic fact, the Chinese government
decided on a three-step development strategy for China's
modernisation in the early 1980s.
15

Step One: to double China's GNP of 1980 in ten years with the
chief aim of providing adequate food and clothing for the Chinese
people. This was achieved in the 1980s.

Step Two: to double the GNP once again so that the Chinese people
would enjoy a comfortable life by the end of this century.

Step Three: to increase the per-capita GNP to the level of a
medium level developed country by the 2030s to 2050s and
accomplish the niodernisation of China's national economy.'
(Beijing Review, Feb. 17-23, 1992, p.10-11).

After the three steps outlined, the Chinese premier gave more
detailed descriptions of the Chinese economic reform and
development. He took the view that to ensure the realisation of
this program, China has in the past dozen years or so implemented
a policy of reform and opening to the outside world which was
initiated by Deng Xiaoping and has resulted in a structural and
economic reform with great success.

This reform first carried out in the rural areas and its focus
gradually shifted to the urban areas. Reform and opening have
brought China economic growth, social prosperity, higher
standards of living and a great change in the mental outlook of
its people. (Beijing Review, Feb.17-23, 1992, p.10-11).

China has a population of over 1.1 billion, of which over 800
million are still located in the rural areas. Therefore, the
16

state of rural economy is crucial to the Chinese economy.

In the rural areas China has introduced 'the household contract
responsibility system' with income linked to output. Land is
still owned by the collective, but used by the farmers as they
please. This policy has provided great incentives to the farmers,
who now work with initiative and enthusiasm. As a result, China's
grain output increased from 300 million tons before the reform
to over 400 million tons.

Since the reforms, there has been extensive growth in farming,
forestry, animal husbandry, sideline production and fishing.

In order to further increase agricultural production, there must
be a continuous and greater input, particularly through the
application of advanced science and technology and better
education for the farmers.

The township and village enterprises are both a workable and
practicable solution to the Chinese farmers' reform process. In
the 1980s, these enterprises of different types mushroomed,
giving employment to 100 million farmers, facilitating
development of various townships and preventing a rush of surplus
rural labour to the cities. Now, in the total value of rural
production, the output value of township and village enterprises
and tertiary industry has exceeded that of agriculture. This is
of major significance to the improvement of the farmer's
livelihood and the stability of the rural areas and society as
17

a whole.

In the city, the focus of reform is centred around industrial
enterprises. The operative mechanism of state control of these
enterprises has changed significantly. Direct intervention by
government at various levels in the operation of enterprises has
been reduced. Following the introduction of price reforms, less
than 30 percent of the prices of all means of production and
other commodities in China are now still fixed by the state.

The state gives direction and regulates the role of the market.
It uses economic and legal levers to exercise macro-control, so
as to balance total social supply and total social demand and to
optimise economic performance.

Li Peng also suggested why the Chinese economy needed to readjust
during the period 1989 to 1991. As he noted: 'Three years ago,
in order to overcome the difficulties resulting from an
overheated economy, China began adopting measures to improve the
economic environment and to rectify economic order and thus
effectively controlled inflation, greatly developed agriculture
and appropriately expanded industry. Now, the improvement and
rectification tasks have been basically completed, and the
national economy has entered a stage of normal development.
During the period of improvement and rectification, reform and
opening up did not cease but went one step further and made fresh
progress in many fields.

18

The fruits of improvement
and rectification have cre
ated
favourable conditions for furthe
r reform and opening up. (Beiji
ng
Review, Feb.17-23, 1992, p.10-1
1).

Regarding the guidelines of ref
orm, Li stressed: reform in Chi
na
does not mean a change from the
socialist system but one of the
self-improvement and develo
pment. There are some specif
ic
guidelines which have been off
ered including:
Encourage the appropriate growth
of non-public sectors while
maintaining public ownership
, as the dominant sector of
the
national economy;

Take the system of

"

to each according to his work
as the
main distribution form while
complementing it with other for
ms
of distribution;

Follow a policy of combining
economic planning with market
regulation, so that the regula
tory advantages of both may
be
given full play;

Encourage in some areas people
to become rich before others,
while encouraging them to help
the less prosperous ones, with
the
aim of gradually achieving com
mon prosperity (Beijing Review
,
Feb., 17-23, 1992, p.11-12).

Li Peng notes further: Those
guidelines suits the Chines
e
national conditions and may be
in the fundamental interests
of
19

the Chinese people and so it has propelled the growth of China's
economy. The decade of the 1980s witnessed the speediest growth
of China's economy and also the greatest amount of tangible
benefits for the Chinese people. He argued that from 1980 to
1990, China's GNP grew at an average annual rate of 9 percent
The peoples' livelihood in both the urban and rural areas showed
marked improvement, with the average net income of a farmer
increasing 8.4 percent per annum year and the average real income
of a city dweller 4.5 percent per annum (Beijing Review, Feb. 1723, 1992, p.10-11).

More recently, Li Peng has developed this position and is now
emphatic:

'

The year of 1991 was the first year of China's Eighth

Five-Year Plan and Ten-Year Program for Economic and Social
Development. Despite the extraordinary floods in East China,
China still attained a GNP growth rate of 7 percent, and managed
to curb inflation below 4 percent and gathered in another bumper
harvest. Tens of millions of flood-stricken people were assisted
in re-establishing themselves in life and production.

Further enterprise reform involving revised market-oriented
operating mechanisms thus creating economic entities which are
responsible for their own management decisions, profits and
losses. At the same time further reforms are imminent in the
housing, medical care and social security systems. Likewise,
read justinents to the foreign trade management system will be made
with a view to making foreign trade enterprises responsible for
their own profits and losses so as to meet the universally
20

accepted rules of international trade and the needs of opening
wider to the outside world. (Beijing Review, Feb., 17-23, 1992,
p.10-li).

Referring to future developments, Li stressed that the last
decade of this century will be a crucial period in China's
modernisation. China will do its utmost to accomplish the arduous
task of readjusting the economic efficiency and raise the
national economy as a whole to a higher level by pressing ahead
with reform and opening up, promoting scientific and
technological progress and improving labour quality. For this
purpose, Chinese will need to learn from all useful experience
of other countries. (Beijing Review, Feb., 17-23, 1992, p.10-11).

Economic development has been the top priority of the Chinese
people. China has only 7 percent of the world's total cultivated
land and yet has to feed 22 percent of the world's population.
Given such limited land resources, it is by no means an easy job
to provide 1 billion people with adequate food, clothing and
shelter, ensure sustained economic growth and improvement of the
people's livelihood, and close step by step the gap between China
and the developed countries. To push forward the economy, a
peaceful international environment is needed together with a
stable political situation at home. No developing country in the
world can develop its economy and improve the living standards
of its people in a situation of turbulence and unrest. China's
stability, prosperity and lasting peace will not only benefit the
Chinese people but also have an important bearing on the Asia21

Pacific region and the world at large. (Beijing Revi
ew, Feb., 1723, 1992, p.11-13).

As for foreign co-operation and exchange, Li stre
ssed: China's
modernisation cannot do without economic and tech
nological cooperation and exchanges with other countries. Open
ing wider to
the outside world is a basic policy of Chinese gove
rnment. The
1980s saw China's closer economic ties with the rest
of the world
and the sharp growth of her foreign trade. So far,
more than
17,000 joint ventures or foreign-owned enterprises
have been put
into operation; the actual investment reaching
US$23 billion. In
the 1990s, while continuing to develop the special
economic zones
and open coastal areas, China will make use of both
foreign and
domestic funds to build up and develop the new Pudo
ng District
of Shanghai. Shanghai is China's largest industri
al city and
economic centre. It has vast areas along the Yangtze
River as its
hinterland and promises an extremely broad
prospect for
development. (Beijing Review, Feb., 17-23, 1992,
p.11-12).
Chinese government will make greater effects to
improve the
investment environment, Li said: People of all count
ries and from
all walks of life are welcome to visit China on
sightseeing or
study tours. For business people, China will definitely
mean many
opportunities for investment and partnership.

In the 1990 1 s, China will need a good deal of new proje
cts in the
fields of energy, transport, communications and
raw materials,
and need extensive technological upgrading in the,
manufacturing
22

industries. China's market is open to all countries to developed
and to developing countries. We are ready for cooperation with
foreign enterprises in various forms, including the use of
government loans and buyers' credit. (Beijing Review, Feb., 1723, 1992, p.11-12).

Referring to import and export, it is clear that the expansion
of China's exports will enable it to import more foreign
technology, equipment and materials needed in its economic
development. China's imports were more than US$60 billion last
year (1991), and projected on this basis, will exceed US$300
billion in the coming five years. (Beijing Review, Feb., 17-23,
1992, p.11-13).

In addition, Zou Jiahua, Vice-Premier of the State Council and
Minister in Charge of the State Planning Commission, has also
commented upon China's national economic and social development
on the report of the implementation of the 1991 plan for national
economic and social development and the draft 1992 plan.

According to Zou, the implementation of the Plan for National
Economic and Social Development was so good that it went beyond
our expectations and notable success was achieved in all areas.
(Beijing Review, Feb., 17-23, 1992, p.12-13).

The gross national product (GNP) for the year increased 7 percent
over 1990, including a 5.3 percent increase in the service
sector, according to preliminary statistics of China. The
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national income registered a gain of 7.2 percent. Total
agricultural output value for 1991 increased 3 percent over 1990.
Grain output was 435.3 billion kg. and cotton output was 5.66
million tons, both attaining the second highest yields in
history. The output of oil-bearing crops, sugar-yielding crops
and cured tobacco also reached new highs. The production of meat,
aquatic products, vegetables and fruit all showed considerable
increases, village and township enterprises continued to develop
rapidly' (Beijing Review, Feb., 17-23, 1992, p.12-13).

The total output value of industries across the country increased
14.2 percent over 1990, with enterprises at the township level
and above showing an increase of 12.9 percent. Production of
crude oil reached 139 million tons and raw coal, 1.09 billion
tons, both slightly topping the previous year's output.

Production of electricity reached 675 billion kwh, an increase
of 8.7 percent; production of steel reached 70.57 million tons,
an increase of 6.4 percent; and production of chemical fertiliser
(counting only active ingredients) reached 19.88 million tons,
an increase of 5.8 percent. During 1991, the proportion of
acceptable quality products from key enterprises steadily
increased from 73.3 percent in 1990 to 86.7 percent; productivity
of the entire workforce in state-owned industrial enterprises
increased 6.2 percent, profits and taxes from state-run
industrial enterprises included in the budget increased 8 percent
and the turnover of state-allocated working capital was six days
faster.
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The transport of key goods and materials was fairly good,
basically meeting the need to guarantee transport of goods
necessary for industrial and agricultural production and of daily
necessities. Efforts in key construction and upgrading of
technology continued to be strengthened.

Zou pointed out:

'Total investment in fixed assets was 527.9 billion yuan (RMB),
an increase of 18.6 percent over 1990. Included in this figure
is 207.5 billion yuan invested in capital construction for stateowned units (including the purchases of land vehicles, ships and
aircraft), an increase of 21.8 percent; 99.7 billion yuan
invested in updating technology, an increase of 20.1 percent; and
24.3 billion yuan invested in the construction of housing for
sale, an increase of 31.1 percent.

The proportion invested in agriculture, transport and
communications, and key raw and semi-finished materials increased
slightly. (Beijing Review, Feb., 17-23, 1992, p.13-14).

'There were 182 key projects, which had been rationally
scheduled, completed ahead of time and 100 large and medium-sized
capital construction projects, 155 individual works in large and
medium-sized projects and 115 high-investment category
improvement projects put into operation. The main productive
capacities made available by capital construction across the
country for the year were represented by the following: the
mining of 27.14 million tons of coal, generation of 11.84 million
kw of electricity, 1.158 km of double-track and electrified rail
lines and a handling capacity of 6.09 million tons of cargo at
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coastal ports. The proportion of investment made in techn
ical
improvements to reduce energy consumption, increase patterns
and
variety, raise product quality and bring the 'three waste
s'
(pollution from gaseous, liquids or solid wastes) under contr
ol
increased from 27.1 percent to 29.9 percent' (Beijing Revie
w,
Feb., 17-23, 1992, p.13-14).

According to customs statistics, the total value of imports
and
exports for the year (1991) was US$135.7 billion, an increase
of
17.5 percent over 1990. Exports increased 15.8 percent
and
imports increased 19.5 percent. There was greater use of forei
gn
funds. Agreements were signed for the use of US$17.8 billion,
an
increase of 47.6 percent, of which US$11.3 billion was actua
lly
used, an increase of 9.6 percent. There were more than 12,00
0
enterprises approved to receive foreign investment last year.
The
total negotiated value was US$12 billion, of which US$4.
37
billion was actually invested, representing increases of
81.6
percent and 25.2 percent respectively over 1990. Overs
eas
economic and technological co-operation continued to devel
op.
Development in the international tourist trade was rapid
;
overseas tourists brought in US$2.84 billion in foreign excha
nge
for the year, an increase of 28.3 percent over 1990. The forei
gn
exchange balance of payments continued to improve. The exist
ing
special economic zones and economic and technological developmen
t
districts were further consolidated and developed. The New Pudon
g
District in Shanghai took important steps in its developmen
t.

Large strides were made in economic restructuring. A serie
s of

important reform measures were introduced in 1991, including
substantial adjustments in the long-standing selling prices of
grain and cooking oil rationed to urban residents, in addition
to appropriate rises in the prices of crude oil, petroleum
products, steel, pig iron and other basic commodities as well as
rail freight charges. Furthermore, the prices of certain
commodities outside the plan were put on the same basis as those
in the plan and price restrictions were lifted for certain
products of processing and manufacturing industries.

A series of reform measures was introduced to improve the
operation of large and medium-sized state-owned enterprises and
institute a new system of independent operation and
responsibility for profits and losses in foreign trade
enterprises. The experiments in reforming the housing system and
social insurance systems were broadened in scope. Along with
continued stabilisation of the responsibility system of household
contracts linking remuneration with output in the countryside;
the service network for agriculture was actively expanded and the
system of unified management combined with independent management
was improved. The commodity market, the capital market, the real
estate market and the labour market all witnessed development.

As the above situation shows, after three years, especially after
last year's efforts, the main tasks of economic improvement and
rectification set by the central authorities have been basically
accomplished.
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But there are still some problems and shor
tcomings in current
economic activities which, according to
Zou, include the slow
pace of economic restructuring, the weak
ness of the agriculture
foundation, the inadequate capacity for cont
inued development in
the basic industries. Zou also noted the
failure to properly
reorganise certain processing and man
ufacturing industries
producing unmarketable goods, the sluggish
ness of the service
sector and the glaring irrationality of the
enterprises' internal
structures, product profiles and organi
sational structures.
Furthermore, the problem of unchecked and
redundant construction
has recently surfaced again and many smal
l-scale projects are not
consistent with the state's industrial poli
cies. The situation
of poor economic performance has sti
ll not seen a radical
turnabout; the deficit exceeds the budgetar
y estimate; there is
too much credit and currency in cir
culation and latent
inflationary pressure still exists;
and the irrational
distribution pattern has not been thor
oughly rectified, some
basic economic relationship are not smo
oth and the economic
operational mechanism is not sound.

Zou's view of the future incorporates furt
her vigorous structural
readjustment and improved performance of
the economy, and a plan
which calls for a 6 percent rise in the
gross national product
(GNP), including a 7.2 percent rise in the
service sector. The
major targets and tasks set in the 1992
plan are:
1. Continue to emphasise and streng
then agriculture and
accelerate construction of basic water cons
ervancy facilities.
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The plan calls for grain production to reach 435 million kg,
cotton 4.75 million tons, oil-bearing crops 16.5 million tons,
meat 31 million tons and aquatic products 13.5 million tons.

2. Accelerate economic restructuring and considerably raise
economic efficiency. In 1992, structural readjustment will be
actively promoted. This includes rational restructuring of the
primary, secondary and tertiary industries, restructuring within
industries, restructuring of the product mix, enterprise
organisation and the geographical distribution of industries
among the local economies, in addition to coordinating the
relationship between economic and social development.

Major targets and requirements for readjustment of the industrial
structure and improvement of economic performance this year are
as follows:

Vigorously expand domestic and international markets and
increase production of readily marketable and profitable products
as well as actively develop new products and continue to maintain
steady growth in energy, major raw and semi-finished materials,
transport and telecommunications.

Organise production in the light of market demand, not
allowing supply to exceed demand and restricting production of
unmarketable products to avoid building up new stockpiles.

Continue the readjustment of the product mix and enterprise
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structures, urging those enterprises with excessive production
capacity or which turn out uninarketable products and are unable
to make up losses to merge with others, to shift to a different
line of production or close down temporarily or permanently.

Work hard to improve product quality and perfect the
consistency of product quality, continue to improve the
specifications of products and strive to reach or exceed former
quality records, aiming for international standards for some
products. Severely crack down on the manufacture and sale of
counterfeit and shoddy commodities. Make progress in reducing the
proportion of funds taken up by unsold finished products,
speeding up the turnover of funds, lowering consumption of
resources, reducing the range and volume of deficits incurred in
the enterprises and increase profits and taxes.

Make great efforts to save natural resource and make full use
of them. The amount of energy saved for the year should total the
equivalent of 20 million tons of standard coal and the amount of
timber saved by economisation and substitution should come to 15
million cubic metres.

According to planned figures for the output of major industrial
products and the transport industry, raw coal output should reach
1,100 million tons, 490 million tons of which is to come from
coal mines whose products are solely distributed by the state;
crude oil should reach 140.5 million tons; electricity, 705
billion kwh; steel, 71 million tons; railway freight, 1.47
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billion to 1.48 billion tons; and water transport haulage under
the direct administration of the Ministry of Communications, 270
million to 280 million tons.

3. Rationally set the volume and structure of total investment
in fixed assets and greatly improve investment efficiency.
The plan sets total investment in fixed assets for the whole
society at 570 billion yuan, an increase of 8 percent over last
year. Breaking this down, investment of fixed assets in stateowned enterprises and institutions will come to 387 billion yuan,
investment in collective-owned enterprises and institutions will
come to 67.5 billion yuan and investment by individuals in both
urban and rural areas will come to 115.5 billion yuan. Of the
total investment in state-owned enterprises and institutions, 202
billion yuan will go to capital construction, 110 billion yuan
to updating of technology, 6.5 billion yuan for the purchases of
land vehicles, ships and aircraft and 68.5 billion yuan to
housing for sale and other purposes.

The plan calls for capital construction to add the following
industrial capacity: output of raw coal, 25.36 million tons;
crude oil, 13 million tons; installed capacity of electricity,
8.63 million kw; ethylene, 115,000 tons; newly built railway
lines put into operation, 630 kilometres; electrified and doubletrack railway lines, 1,172 kilometres; volume of freight handled
at coastal ports, 28.19 million tons; and storage capacity for
grain, 1.55 million tons.
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Further increase supply to the urban and rural markets and
continue to improve the people's lives. The plan sets total value
of retail sales at 1,055 billion yuan, a 12.3 percent increase
over last year. In 1992, prices will continue to be kept
basically stable, restricting the increase in retail prices to
6 percent or less.

Speed up the pace of opening to the outside world and promote
growth of foreign trade and economic and technological exchange
and cooperation with other countries. Further incentives will be
provided to existing special economic zones, economic and
technological development districts, open cities and open
regions, enabling them to make use of still more foreign funds,
and to develop at a higher speed.

At the same time, the development and opening-up of the New
Pudong District in Shanghai will be accelerated. The State
Council has decided that the district shall be given greater
support in terms of funds, loans, use of foreign exchange,
financial and taxation policies and greater power for examining
and approving construction projects. The landlocked border areas
and minority nationality areas will also be opened wider to the
outside world and border trade and other forms of economic and
technological exchange and co-operation with other countries will
be greatly expanded. Greater use will be made of foreign funds,
especially in better absorbing direct investments from foreign
enterprises to open more joint ventures, cooperative enterprises
and wholly owned foreign funded enterprises. The scope of
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utilisation of foreign funds will be increased, improving the
investment environment and providing better guidance for
orienting foreign investment and encouraging more high-technology
and export-oriented projects in line with the state's industrial
policies.

Foreign trade will be expanded further. Efforts will be made to
increase exports and expand imports and make the import mix
conform to the needs of the domestic structural readjustment.

Advances made in the reform of the foreign trade system last year
will be consolidated and efforts made to improve import and
export management methods, continually making them conform to
internationally accepted rules. The export of engineering
technology, project contracting and labour services will be
expanded, as will international tourism.

6. Accelerate progress in science and technology and

the

development of education, further develop culture, public health,
sports and other social undertakings and strengthen cultural
and
ideological development (Beijing Review, Feb. 17-23, 1992, p.1516).

Zou's report indicates that China will speed up its economic
restructuring and make great efforts to fulfil the tasks for
the 8th Five Year Plan.

The efforts will focus on deepening the reform of enterprises and
33

changing the operational mechanism, step up the reform of the
system of commodity distribution, foster and expand the network
of markets, give a freer rein to the positive role of regulation
by market forces, and actively promote the reform of the
planning, investment, financial, banking, employment and wage,
commercial, materials supply and social insurance systems.

1.4 Literature Review

English literature regarding the Chinese iron and steel industry
is relatively sparse, but this is not the case for other
countries such as the United States, Japan and Europe However
the author must point out to the reader that much of this
literature is not comprehensive and is out of date.

Faintly and Xin (1985) have reviewed Chinese steel consumption
to 1984 and estimated that Chinese steel consumption would
continue to rise to 1990. The Chinese iron and steel industry
production policy was also discussed in their paper. They
describe the main characteristics of China's production of iron
and steel, such as capacity, iron supply, crude steel technology,
labour productivity, finished steel composition continuous
casting, energy consumption and iron ore and coal production in
China, as well as China's iron and steel pricing system.

Their research includes such factors as the Chinese imports of
finished steel and current Chinese policy for the steel industry.
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After they discuss the Chinese regional imbalances of steel
production and consumption, they argued strongly that China's
strategy options would have implications for Australia.

Faintly and Xin observed as early as 1985 that China's open door
policy and economic reform could create new opportunities for
Australia. China will be a large market for raw materials
exporters following the change in industrialisation policies in
China since 1979. It will also be a rapidly growing market given
the early stage of development, as indicated by the low income
per head and the rapid rate of economic growth in China. The
Chinese steel industrial policies opens the door for significant
increases in Australian exports of iron ore and pig iron to China
(Faintly and Xin, 1985, p.1).

They further argued that there is an obvious three-way connection
which stresses that increases in Japanese exports of finished
steel to China imply increased ore exports by Australia to Japan.
However, there are some more subtle connections. For example,
there is a link between Japanese exports of steel-making
technology to China and Australian exports of ore to China. There
are also two other factors. The role of Japanese financial
institutions in financing the trade flows and the potential role
of those Japanese institutions in financing increased investment
in the Chinese steel industry (Faintly and Xin, 1985, p.1).

Faintly and Xin (1985) concluded that Chinese steel consumption
and production will be expected to grow rapidly to the end of the
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decade. If China achieves a target of 7.2 per cent real growth
per annum, finished steel consumption is predicted to grow at
10.8 per cent per annum. Steel consumption would then increase
from around 40 million tons currently to 81 million tons in 1990.

They argued that Chinese steel production policy has passed
through a number of stages from large-scale investment in
integrated plants to one of renovation and renewal of existing
facilities and more recently to a strategy of 'starting from
behind'. That is, entering the steel chain at points beyond iron
production.

This strategy appears to be an efficient one given China's
resource endowments and the factor intensity of various links in
the steel production chain. Also the strategy is facilitated by
the general open economy policy.

Rapid income growth in China and its implied increase in steel
consumption will provide a significant benefits for Australia.
Sales of ore direct to China could increase from about 2 million
tons up to 10 million tons by 1990, given Australia's current
share of Chinese imports of ore.

Exports of pig iron and crude steel could increase dramatically
if the 'starting from behind' strategy is adopted and the Chinese
market could offer the opportunity for a net increase in total
Australia exports of these products. The most likely destination
of Australian exports of pig iron and crude steel to China is the
M.

East China region, around Shanghai. Trade in iron
and steel is
an example of the important three way link betw
een Australia,
China and Japan. Japanese exports of finished stee
l to China will
increase demand for Australian iron ore. This coul
d lead to an
increase in Australian indirect iron ore exports
to China via
Japan from 4 million tons to 8 million tons.

Indirect effects also existed for Australi
a's economic
development. For example, renewal of iron and
steel-making
facilities in China may require imports of skill
and technology
from Japan. Also, it appears that the large-scale
investment in
the steel industry and the volume of imports will
place demands
on finance markets in China. Japanese intermediari
es may have an
important role in facilitating trade and investment
in the region
(Faintly and Xin, 1985, p.72).

Faintly (1990) in his research reviewed many aspects
of the steel
industry development strategy and steel-making techn
ology and its
development trend.

Drysdale (1989) has described the Chinese demand for
steel in his
book 'The long run adjustment of Japanese iron and
steel industry
and its implications for Australia'. As he
says: 'The
availability of steel is a major bottleneck
in Chinese
industrialisation, despite strong growth in producti
on, and high
levels of imports. Steel has been China's largest
import item,
accounting for around 15 per cent of total imports.
Demand is
expanding at about or above the overall rate of grow
th of gross
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gross domestic product and the consumption of steel has reached
about 80 million tons a year. Official estimates anticipate
consumption reaching about 100 million tons at the end of the
century. If growth continues according to official expectations,
at around 7 per cent a year, demand for steel would exceed 160
million tons by the end of the century. Even according to the
lower growth scenario for China, demand would approach 140
million tons by this time. Production under current plans is
expected to reach about 80 million tons by the end of the
century. This would leave a shortfall of 20 million tons to be
supplied by imports on official estimates of demand, or a much
larger shortfall on some non-official estimates of demand growth
(1989, p.17).

He also notes that shortages of capital, suitable production
sites, and managerial and skilled personnel, makes it difficult
for China to increase production more rapidly than has been
anticipated in official plans. The current policy of Chinese
government is to economise on the capital by focusing on the
rehabilitation and expansion of existing plants, wherever
possible using foreign concessional credits and including
attraction of foreign finance to greenfield facilities on the
coast.

There is the option for China's steel industry to induce greater
production from existing plants by using higher grade imported
ores. This has been an increasingly important element in steel
policy under the open strategy in early stage processing and
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scarce capital, foreign exchange would stretch furt
her if focused
on the finishing of imported semi-processed
iron and steel.
China's policy has moved towards accommod
ation of these
possibilities through the 1980s, but has been
constrained by
difficulties of establishing mutually reliable
and secure supply
relationships.

Shortages of steel has caused significant problems
for production
at various manufacturing plants in China from
time to time.
Attempts to hold total consumption to around 100
million tons at
the end of the century would greatly exac
erbate steel
bottlenecks, unless there is an exceptional
failure of total
economic growth.

Neither is it a simple matter for imports to
expand to meet
anticipated demand, since this raises question
s about impact on
international markets and availability of fore
ign exchange.
(Drysdale, 1989, p.17).

In a paper entitled 'Next steps in Asia Paci
fic economic
cooperation: an east Asian steel community'. Drys
dale explores
both steel demand and supply in East Asia, at
the same. He has
also studied the Chinese case: 'China is becoming
increasingly
dependent on high quality foreign raw mate
rials for steel
production, and the geography and resource endo
wment of the
country will continue to promote international
dependence in the
steel sector . ...... In the other ASEAN economie
s and China, in
which growth of steel consumption is stronges
t, there are

powerful pressures towards protection of production. Current
levels of protection are high, in the form of high tariff rates,
direct subsidies to production, state management of the industry,
and direct regulation of trade. As consumption of steel grows
more strongly, the backdrop of policies promoting selfsufficiency in these markets provides an uncertain base from
which to gear up for exporting to them. The greatest challenge
to an efficient steel trade development will surround trade with
these steel markets . ...... China's steel industry is looking to
increasing supplies of raw materials, steel products, technology
and capital from abroad and securing arrangements within which
they can be delivered' (Drysdale, 1992, p.12).

As mentioned earlier, the speech of China's premier Li Peng at
the annual meeting of the world economic forum in Davos,
Switzerland on January 30, 1992 also provided an outline of
general issues pertaining to Chinese economic development.

In addition, Zou Jiahua, Vice-Premier of the state Council and
Minister in Charge of the State Planning Commission, has also
commented upon the Chinese national economic and social
development, on the report of the implementation of the 1991 plan
for national economic and social development and the draft 1992
plan.

So far, most research on the Chinese iron and steel industry in
Australia has focused on steel demand forecasting. In this
aspect, Chen, D., Cleinents, K.W., Roberts, E.J. and Weber, E.J. 's
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paper, 'Forecasting steel demand in China' provided a pilot study
and Feng, L's paper titled 'Review of China's steel demand'
summarised the previous steel demand in China and used a single
equation method to forecast China's steel demand. He concluded
that

'

all the forecasts have in common that China's steel demand

will grow substantially.

'The difference is the rate of growth. The new forecast provided
is based on the observation that the intensity of use of steel
has been declining in China since 1985. This feature of Chinese
steel demand is incorporated into the forecasting procedure, by
using a functional form that allows the steel intensity to
decline. The result is a forecast range for steel consumption in
the year 2000 that is at the bottom end of range of previous
results. However even this conservative forecast still involves
at least a doubling of steel consumption over the decade from the
current level of about 55 million tons to over 110 million tons
(finished steel)' (Feng, 1992, p.1).

Child and Lu have described recent changes in industrial
decision-making processes in China. There authors were noted that
'the reform had looked to an enlargement of enterprise management
decision-making through the introduction of two main
'responsibility systems'. This involved decentralisation from
governmental bureaus to enterprises, in the sense of passing down
to them both the authority to establish business objectives and
the responsibility for their attainment. The other, the so-called
'director (or manager) responsibility system', called for the
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director to assume full responsibility for the operations and
staffing within the enterprise, without requiring permission from
its Co]rnunist Party committee. This opened the way for the
delegation within an enterprise's management structure of
decisions on the realisation of objectives, at its director's
discretion' (Child, and Lu, 1990, p.1).

They noted that 'an expanded decision role for enterprise
management has thus been a central plank in the reform program
(CPC, 1984)1 . and provided a 'comparison of the decision-making
powers available to six Beijing state-owned enterprises as of
October 1985 with situation reached in September 1988, and how
these powers were distributed internally.' (Child, and Lu, 1990,
P.M.

Zhang (1992) studied 'The economic scale of the Chinese iron and
steel industry' and concluded the minimum efficient scale of the
Chinese iron and steel industry in 1989 was (1) 3.5 million tons
for enterprise scale; (2) 250 0a3 for blast furnace scale; (3) 160
tons for top-blown oxygen converter.

Feng Qi (1990) and his work on the local iron and steel works in
China provided a study of local iron and steel plants in China's
iron and steel industry.

The Faculty of Management, Beijing University of Science and
Technology, (the former Beijing University of Iron and Steel
Technology) is another source of research materials and
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information. The faculty provides a lot of studies of the Chinese
iron and steel industry. Among them, Zhou Ban Hwei's management
consultation in the Chinese iron and steel complexes provided
many 'first hand' materials of the steel industry. These mainly
are:

production management consultation
Equipment management consultation
physical distribution management consultation
management information system consultation
Energy conservation management consultation
production capacity measure of steel plants
Quality control
steel demand forecast and market study
development strategy studies
mineral resource survey

This consulting work has widely explored the management and
functioning of iron and steel enterprises in China during the
period of 1986 to 1989. Many works including professor Zou's
group have made achievements in providing solutions to the
problems which existed in Chinese iron and steel industry
enterprises. Most of these achievements were presented as
management consultation reports.

Metallurgical and industrial journals in Chinese will also
provide a more up-to-date study on new developments in the area
of this research. Some of these journals are, 'Metallurgical
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Management', 'Steel and Iron

',

'Industrial Economics', and

'Metallurgical Economics' and so on.

Other sources of information include reports and publicatio
ns
held by the following institutions in China:

Ministry of Metallurgical Industry in China.
Metallurgical Economic Development Research Centre in
China.
Industrial Economics Studies in China.
The Australia-Japan Research Centre studies the steel
industry among the Asian countries and takes into
consideration countries and areas such as Japan, South
Korea, P.R.China and Taiwan.

1.5 Method of data collection and analysis

Apart from a limited market survey of iron ore producers
in
Australia, no first-hand empirical data was collected in
this
study.

The survey questionnaire is included in an Appendix. The prima
ry
source of data are therefore secondary, both Chinese and Weste
rn.
The major task of this thesis has consisted of synthesising
and
analysing data from such secondary sources.
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Chapter 2 An Historical Overview of the Chinese Iron and Steel
Industry

There are at least two clear reasons why the development of
China's iron and steel industry has attracted world attention.
Firstly, due to the demands placed upon it to meet an expanding
economy even though there is an abundance of natural resources.
Secondly, in the area of supply, there are a number of
indications which clearly show that the demand for steel in China
has become more diverse to keep pace with technology of the other
industrialised nations, such as Germany.

These developments in China's steel industry need to be
reassessed historically, to identify the overall stages and make
future development clearer.

Within a general climate of significant economic development and
change, the Chinese iron and steel industry has figured
prominently in the past 40 years. But these development and
achievements have by no means been smooth. By the end of 1991
output of steel in China had reached more than 70 million tonnes,
making China the third largest steel production country in the
world. The attainment of this position has been made via a number
of historical stages.

The major recent historical stages in the development of China's
iron and steel industry are as follows:

Stage 1: From Reconstruction to Great Leap Forward (1949 tO 1955)
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Stage 2: Great Leap Forward (1955 to 1961)

Stage 3: First Readjustment (1961 to 1965)

Stage 4: Great Cultural Revolution to Purge of Gang of Four
(1966 to 1976)

Stage 5: 1977 to 1979

Stage 6: Second Readjustment (1979 to 1982)

Stage 7: 1983 to 1988

Stage 8: Third Readjustment (1988 to 1990)

Stage 9: 1991 and beyond

Stage 1. From Reconstruction to the Great Leap Forward (1949 to
1955)

This period witnessed a steady growth in China's iron and steel
industry. It was aided by the process of recovery from civil war
to the period of reconstruction. Since the Communist Party taking
over the power in 1949, the Chinese leaders have seen the steel
industry as the 'key link' in the industrial development sectors.
'Output targets for other industries were derived so as to
accommodate a steel output target'. (Faintly, and Xin, 1985,
p.15). The Chinese government adopted a policy, known as 'the
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most favourable development policy' to develop the Chinese iron

and steel industry. Meanwhile the industry's development was
also strongly influenced by the former Soviet Union.

'Perhaps the most direct and immediate effects of the Soviet
influence came from Soviet direct aid and the presence of large
numbers of Russian technical advisers. Major Soviet aid was
directed particularly at the Northeastern provinces of
Heilunkiang and Liaoning. Liaoning accounted for 50% of all the
Soviet aid projects; the expansion of the mighty Anshan Iron and
Steel Complex was part of this effort' (Andors, 1977, p.53).

Other Soviet aid projects also involved the construction of
complexes in Wuhan, Hubel province; Baotou, Inner Mongolia;
Taiyuan, Shanxi province; Shijingshan (now Shoudu), Beijing;
Benxi, Liaoning province; Maanshan, Huanhui province; and
Chongquing, Sichuan province. 'These key, large integrated iron
and steel complexes still constitute the major centres for iron
and steel production in China' (Faintly and Xin, 1985, p.15).

With Soviet aid, China also set up its first University of Iron
and Steel Technology in Beijing.

In this period, Soviet industrial experience provided a model for
the Chinese iron and steel industry. As Andors observed (1977)
By the end 1953 the Soviet concepts of industrial management had
gained general, though only tentative, acceptance. In spite of
a major slogan of

"

Let's be modern and Soviet", even at Anshan
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Iron and Steel Complex

,

which was the largest Soviet aid project

in Northeastern China, there were still many cadres who (had)
failed to realise fully how industry should be managed.

A major appeal of the Soviet system was the close connection it
embodied between what was called the scientific management of
each factory and tight central planning within the total
industrial system. Scientific management involved detailed work
plans for each phase of production and administration.

These plans were standardised and based on exact mechanical
technological measurements and the ability of people to perform
in the work place. Once targets were formulated, they had to be
followed precisely. These targets were then sent to higher level
planning authorities, becoming the basis for new precision plans,
which in turn became the basis for new precision measurements
and quota planning and so on. (Andors, 1977, p.53-54).

In Chinese iron and steel plants, the Soviet management system
was set up and adopted as a model. 'The Soviet management system
was organised around a production-territorial principle. In every
plant there were three basic levels of organisation: the factory,
the workshop, and the work team.

The factory level was responsible for coordinating and
controlling all activity within the plant and it contained
sections dealing with the functional matters of personnel, wages,
quality control, supply and the technology involved workshops
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very often had functional or administrative sections to check on
materials use and allocation, quality control, attendance and
similar matters. (Andors, 1977, p.53-54).

The most favoured development policy adopted by the Chinese
government with respect to the iron and steel industry at that
time, together with the considerable amount of Soviet aid,
ensured that China's iron and steel industry made great progress
during this period. 'By 1952, crude steel output surpassed the
pre-1949 peak. In 1957, output of crude steel was four times that
in 1952, rising from 1.35 to 5.35 million tonnes at annual rate
of increase of 31.7 per cent' (Faintly and Xin, 1985, p.15).

It was the formative period of China's industrial base and the
initial industrial formative period of the iron and steel
industry. It was clearly a very important period in the history
of development of China's iron and steel industry.

Stage 2. From Great Leap Forward to 1961.

The Great Leap Forward was a negative lesson learnt from China's
economic development. The Great Leap Forward, first issued by
Chairman Mao, was concerned with speeding up the rate of economic
growth in which steel was to be the "key link". During the Great
Leap Forward it was seen that iron and steel industry would
become the most important industrial sector in all the Chinese
economic development and all industrial departments. At that time
millions of Chinese people were involved in ironmaking and
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steelinaking works, even though most of them had no knowledge of
metallurgical technology. There were many thousands of small
iron and steel plants and small blast furnaces set up all over
the country in order to follow Chairman Mao's call on 'take steel
as key link' and 'surpass England and catch up America'. These
thousands of small iron and steel plants and small blast furnaces
consumed large amounts of natural resources, such as iron ore,
coke coal, steel scrap, and labour, but produced an output of
very low value.

From 1957 to 1959 the output rose from 5.35 million tonnes to
13.87 million tonnes

.

By 1960, the output of crude steel had

reached 18.66 million tonnes, an annual average increase 4.48
million tonnes (see table 2.1).

These increases in crude steel production involved consumption
of 15 million tonnes of iron ore, 10 million tonnes coke coal,
2500 kw/hour electricity, and 25 million tonnes of transport
capacity. The idea that steel should be the 'key link' together
with the Great Leap Forward caused a disproportionate allocation
of resources between the various sectors of the Chinese economy,
especially the energy industry, communication and transport. The
Chinese economy could hardly stand the rate of overexpansion of
the iron and steel sector.

Growth peaked in 1960 and slowed down considerably after that.
Most of the many thousands of small plants and blast furnace were
closed in 1961.
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The Great Leap Forward was to the detriment of balanced economic
development in China. Faced by this obvious fact, the Chinese
leadership was forced to make significant economic readjustment.

Stage 3. Period of the first readjustment (1961 to 1965)

As indicated earlier, the Great Leap Forward and the idea that
steel should be a 'key link' that was seen to have caused serious
imbalances of the economy and to have severely restricted microeconomic efficiency. Accordingly, in 1963 China changed its
economic development strategy and made a series measures of
readjustment. Emphasis was 'given to agriculture and light
industry while in the iron and steel industry, efforts were made
to raise quality and increase product variety rather than
maximise quantity' (Faintly and Xin, 1985, p.20).

The most direct result of this readjustment was that the output
of crude steel declined sharply, from 18.66 million tonnes in
1960 to 8.7 million tonnes in 1961 and continued to fall to 6.67
million tonnes in 1962. Meanwhile, the Chinese economy went into
a recession because it was so heavily dependent on the iron and
steel sector.

This was the first readjustment to be made during the period
1949-1992. There were also problems due to the Chinese desire to
be self-reliant and her 'closed door' policy and high level of
consumption (inefficient production methods) and low levels of
productivity. After the first readjustment referred to, steel
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output began to grow again, reaching 12.23 million tonnes in 1965
(see table 2.1).

Stage 4. Great Cultural Revolution to Purge of the Gang of Four
(1966 to 1976

)

After a short period of relative prosperity, there was a second
setback: 'The Great Cultural Revolution led to the second setback
for the Chinese iron and steel industry. Output of iron and steel
fell to 10.29 million tonnes in 1967 and continued to fall, to
9.04 million tonnes, as a result of the political turmoil'
(Faintly and Xin, 1985, p.20).

However, even in the period of the Great Cultural Revolution, the
capacity of the Chinese iron and steel industry was still
expanding, but for different reasons to those which explained
increases in the late 1960s. For example, Panzhihua Iron and
Steel Complex in Sichuan province performed particularly well.
With a capacity of 2.50 million tonnes of both crude steel and
pig iron, Panzhihua Iron and Steel Complex was built according
to Chinese principles which could be summarised as 'self-reliant'
and Chairman Mao's call to 'prepare for war' at that time. Other
local major small and medium-sized enterprises, such as Laiwu
Iron and Steel General Works, Shuandong province, also
experienced rapid growth during this period. The main reason why
the capacity of the Chinese iron and steel industry had been
expanding during this period was that the Chinese leaders
believed, at that time, that a third world war would happen in
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the near future. The main enemy of China would be the USSR.

The war would consume quite a lot of iron and steel, that was to
say, according to Chinese leaders's philosophy, iron and steel
would certainly be a main factor in winning a war.

Panzhihua Iron and Steel Complex

,

Laiwu Iron and Steel General

Works and other iron and steel enterprises built in the period
of the Great Cultural Revolution were of Chinese design and selfreliant in term of raw materials and other inputs partly in order
to follow Chairman Mao's call to prepare for the possibility of
war. At that time, other Chinese leaders also believed Mao's
concerns and afraid that China would be invaded by the USSR.

In 1970, because of the call 'to double steel capacity', a lot
of additional small iron and steel plants were built. Different
from those built during the Great Leap Forward, these small and
medium-sized iron and steel enterprises had much better
equipment, and also most of this equipment was made in China. In
1975, small and medium-sized enterprises accounted for 27.1% of
total output of pig iron, 11.5% of crude steel and 23.8% of steel
products. The iron and steel enterprises built in the period of
the Great Cultural Revolution, plus those aided by the Soviet
Union, formed a new industrial base for the Chinese iron and
steel industry.

Fortunately the Great Cultural Revolution was characterised more
by political turmoil than by economic misadventure. In 1976 the
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purge of the Gang of Four marked the beginning of a new era.

Stage 5. From 1977 to 1979

'The learning process, then, is a complex one, and the lessons
are not always positive.' (Oksenberg, 1989, p.6).

The downfall of the 'Gang of Four' in October 1976, was the
symbol of the end the ten-year 'Cultural Revolution' and 'gave
rise to popular demand for faster economic progress and a better
living standard in China' (Lin and Chao, 1982, p.1).

Chinese people were starting to realise that it was economic
development, rather than political rhetoric, which would be the
most important issue for China and its people. The Chinese
government authorities decided to push up production and increase
people's income, but this was no easy task. There were many
problems faced by the Chinese government. 'Production had become
seriously dislocated during the ten years of politic turmoil.
Chronic disproportions had surfaced among the different sectors
of the economy, notably among agriculture, light industry, and
heavy industry' (Lin, and Chao, 1982, p.1).

Faced with mounting popular pressure for better living standards,
the Chinese leaders announced an overambitious ten year economic
development plan in which, of course, the Chinese iron and steel
industry featured prominently.
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Effects on the iron and steel industry included the building or
completion of two large-scale iron and steel projects in 1978.
Baoshan Iron and Steel Complex in Shanghai was built at an
estimated cost of 20 billion yuan (then US $13.3 billion) with
a three stage design capacity of 10 million tonnes of iron and
steel a year. In addition, the Jidong Iron and Steel Complex in
Hebei Province was to be built with a projected capacity of 10
million tonnes for both pig iron and crude steel. 'Both Baoshan
and Jidong were to be built as turnkey projects by Japanese and
West German companies respectively' (Faintly and Xin, 1985,
p.21).

In this period, the steel industry had to match the high speed
of economic development and to raise steel output to 60 million
tonnes by 1985. Output of steel rose from 20.46 million tonnes
in 1976 to 23.74 million tonnes in 1977, and continued to rise
to 31.78 million tonnes in 1978 and 34.48 million tonnes 1979.
As in the period of the Great Leap Forward, the Chinese economy
could not bear this rate of growth of the iron and steel sector
and the unwieldy economy was in no sense ready for such a speedy
advance. The financial deficits that appeared in 1979 and 1980
pushed to the foreground the question of balancing the state
budget, limiting the issue of money and stabilising prices. The
Chinese economy therefore had to enter into a second period of
readjustment.
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Stage 6. Second Readjustment (1979 to 1982)

In 1979, the overall ten year plan had to be substantially
revised. This constituted the second readjustment since the
establishment of the Peoples' Republic of China. The state had
to make great efforts in the three years to readjust,
restructure, consolidate and reform the national economy in order
to achieve balanced and rapid development.

'Over 6,000 industrial enterprises, accounting for some 45 per
cent of the gross output value from state industries, were
granted the right to retain part of their profit earnings instead
of turning over all of them to the state. In addition, they were
granted greater powers to make their own decisions. The practice
has given the management and the workers of these enterprises an
urge to improve production and business operations, resulting in
higher income for the workers, the enterprises, and the state.
Secondly, breaking through the conventional lines of division
between industries and trades, specialised associations and joint
ventures have been established to link raw material bases with
processing factories, and producers with marketing agencies. This
has enabled industrial enterprises to secure better sources of
raw materials, tap their productive potential and find a ready
market.

Thirdly, while China's economy remains basically a

planned socialist economy, the market mechanism has been brought
into play to inveigh the economy.

Even such means of production (capital goods) as 'non57

commodities' in a socialist country have appeared on the market
in large quantities. Fourthly, some decentralisation has taken
place in foreign trade. In addition to the import-export
corporation under the Ministry of Foreign Trade, which used to
monopolise almost all business with other countries, similar
institutions have been established by the central ministries and
by local authorities to deal with foreign businessmen directly'
(Lin and Chao, 1982, p.12).

'Under this readjustment and reform policy the 1985 output target
f or crude steel was cut to 45 million tonnes (in 1979) and then
to 39 million tonnes (in 1982). The Jidong Iron and Steel Complex
project was cancelled while the second phase of the Baoshan Iron
and Steel project only started operating in 1985, five years
after the planned date' (Faintly and Xin, 1985, p.22).

During the second readjustment period, top priority was given to
agriculture and to light industry, the output of steel was no
longer seen as crucial. The steel industry in China lost its
dominance as a key sector.

stage 7. From 1983 to 1988.

Following the three years of the second adjustment (from 1982),
the Chinese economy began to grow at a significant rate. In 1983
output of steel had been over 40 million tonnes; this increased
to 43.37 million tonnes in 1984, achieving close to 60 million
tonnes in 1988. The main reason for this rapid growth of iron and
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steel output was strong domestic demand. During this period, the
supply of iron and steel products were bottle-necked, due to a
confused pricing system, there were several different prices for
the same steel product, the market price, the planning price and
the enterprise price.

Many people tried to buy and sell the different steel products
at different prices in order to meet the growing demand for steel
products, which made prices rise sharply which caused similar
rise in associated products, such as construction, machinery and
manufacturing equipment; putting inflation and pressure on the
Chinese economy. In 1988 a third readjustment become necessary.
The emphasis of this three year adjustment (1988 to 1990) was
aimed at inflation and prices control. A series of reforms
directed particularly in Chinese economy.

stage B. The Third Readjustment (1988 to 1990)

From 1988 the third adjustment had to begin. The emphasis of this
three year adjustment was to control inflation and to carry out
a series of reforms as the part of the efforts to get Chinese
economic development under the control.

In the iron and steel industry, reforms were directed at
improving quality, conservation of energy, increases in product
variety, reduction of imports, increases in productivity and
environmental protection. Meanwhile, the Ministry of
Metallurgical Industry also wanted to readjust to the 'steel
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chain' because this chain had seen
unbalanced development in the
past. The production capacity ten
ded to increase progressively
down the steel chain from ore mining
to steel rolling.
During this period (1988 to 1990)
the Chinese iron and steel
industry made great progress and had
obvious achievements. Output
reached over 60 million tonnes in
1989 (in fact output was well
in excess of 60 million tonnes in 198
8), and economic efficiency
in the Chinese iron and steel ind
ustry was much improved,
according to the report of Beijin
g Review (June 24-30, 1991,
p.16).

The new market environment of the
readjustment created pressure
for the iron and steel industry
to improve its economic
efficiency. At the same time, the Chi
nese iron and steel industry
entered international markets to
export its products. In the
past, steel products were the lar
gest single item in China's
imports: for example, during 16th
plan period' and 17th plan
period', average steel product imp
orts per year had consumed up
to 30 per cent of the total output
, in some years over 50 per
cent.

Note: Steel chain means the steel-mak
ing process. The process can
be divide into four stages: (1)
mining of raw materials and
production of concentrate, (2) iron
production in blast furnaces
and (3) crude steel production in
open hearth, basic oxygen or
electric arc furnaces, (4) rolling
steel products. Despite this
period of readjustment, output of
crude steel rose to 66.03

million tonnes in 1990, more than 4 million tonnes in excess of
1989 output. In 1990 the output of crude steel grew more and at
a faster rate than at any time during the period of Seven Year
Plan. (Beijing Review, June 24-30, 1991, p.17).
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Stage 9: 1991 and beyond

By the end of 1991 annual output of crude steel had reached 70
million tonnes and all indications show that the country is
shifting to a better course of economic development. The Chinese
economic cycle is enjoying a period of prosperity. 'The growth
of China's gross domestic product, which has averaged 8.6%
annually since reforms began in 1979, should hit double digits
in 1991. Unemployment is down to 2.5%, and exports grew 16% in
1991 to US$72 billion. Average salaries rose more than 10%
in
1991 while inflation held at 4.2%. Government price controls now
affect less than a third of available goods and more products and
materials are being decontrolled every month. Meanwhile, foreign
investment, which slumped after 1989's political turmoil, in 1991
climbed to US$5 billion (Xraar, 1992, p.41).

In 1992, Deng Xiaoping made his now famous speech on the need in
China for faster economic development in order to raise the
economy to new heights.

It is widely known that the speech by Deng in South China has
been a source of great encouragement to the country's economic
development. A key aspect of Deng's speech dealt with the
efficiency and effectiveness of state enterprises. 'The national
economic problems related to the efficiency of State enterprises
can be solved only by deepening reforms. Only when the 30,000
large and medium-sized key enterprises have been invigorated will
it be possible to solve problems related to developments rates,
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shortages of funds and inefficiency.' (The People's Daily,
Nov.,17, 1992).

Therefore, according to Deng's speech, the significant factor in
accelerating development is to accelerate reform which focuses
on transforming and perfecting the operational mechanism of
enterprises, as well as transforming governmental functions,
perfecting the market system and restructuring the country's
social security system.

The other major aspect of accelerating development is opening
further to the outside world, which in itself will promote
economic development related to international trade and will
allow the country to compete internationally and exchange market
information.

Only by opening further to the outside world will China be able
to attract increased foreign funding, technology, professionals
and advanced management expertise.

The efforts should be focused on readjusting economic structure
and improving economic efficiency. The comprehensive development
of agriculture and the overall rural economy should be
accelerated.

In addition, the income of farmers should be increased in order
to help expand the market for industrial products and ensure a
sufficient supply of raw materials for industrial development.
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Construction of basic facilities and basic industries should be
speeded up in order to solve problems related to energy,
communications, water conservation and raw materials supply.

The development of tertiary industries should be accelerated to
improve the quality of services for production and improve the
living conditions of Chinese citizens, as well as create more
employment.

The efforts also should focus on promoting scientific and
technological progress and improving the quality of labour. It
noted that new technology should be applied to both new
construction projects and technology transformation projects,
since economic development relies to some extent on the growth
of new technology. Deng's speech also calls for focusing on the
development of new markets and the expansion of existing markets.
It points out that as a commodity economy is controlled by the
market, more quality commodities should be manufactured in order
to meet market demands. (The People's Daily, Nov.17, 1992).

Deng's speech stresses scientific decision-making in the
formulation of any development strategies and urges decision
makers to make their decisions more scientific and once they have
a clear view of their goals, to go ahead boldly.

He also stresses that accelerated economic development must
respect economic law, pay attention to balanced development and
operate in a down-to-earth manner in line with objective
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conditions. China not only has a history of over 40 years in the
area of socialist economic construction, but also more than a
decade of experience in reform and opening to outside world.

The country has had both positive and negative experiences and
the overall quality of the officials has been raised (The China
Daily, Nov., 17, 1992).

It is concluded that China's reform and opening efforts will
succeed so long as the entire population follows the basic line
and remains united in their work.

After Deng's speech, it is clear that Chinese economic
development will proceed more rapidly; this rapid development
will require more iron and steel products to meet stronger
domestic steel demand and consumption, making the original target
of steel output of 80 million tonnes by the year 2000

a

conservative one. Chinese economic development history
demonstrates that the Chinese iron and steel industry always led
the way, even after losing its top priority in Chinese economic
development. More rapid economic growth will continue to depend
heavily on steel products.

In addition, China's iron and steel industry has been encouraged
to export its products in order to obtain hard currency and in
turn, to import advanced equipment and technology to meet the
need of metallurgical industry technology renovation and
equipment transformation.
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China's Ministry of Metallurgical Industry is planning the long
term development strategy of the iron and steel industry in
China, which will include the further readjustment of development
strategy, expansion of Baoshan third stage and the purchase of
more advanced foreign equipment and technology and further expand
production capacity.

Certainly, the further development of the iron and steel industry
in China will need increasingly Australian iron ore exports and
other forms of cooperation.

MR

Table 2.1:

Percentage of average growth of steel output in
China

1st 5-year
(1953 to 1957)

31.85%

2nd 5-year
(1958 to 1962)

-4.44%

Period of readjustment
(1963 to 1965)

26.69%

3rd 5-year
(1966 to 1970)

3.81%

4th 5-year
(1971 to 1975)

2.90%

5th 5-year
(1976 to 1980)

16.06%

6th 5-year
(1981 to 1986)

9.88%

7th 5-year
(1987 to 1991)

6.20%

8th 5-year
(1992 to 1996)
Source: Zhang, H. 'Metallurgical Economics', 'Metallurgical
Industry Press', 1991.
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Table 2.2.1:
Year
1949
1950
1951
1952
1953
1954
1955
1956
1957
1958
1959
1960
1961
1962
1963
1964
1965
1966
1967
1968
1969
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979

China's Iron and Steel Production (million tonnes)
Steel Output
0.158
0.61
0.90
1.35
1.77
2.23
2.85
4.47
5.35
8.00
13.87
18.66
8.70
6.67
7.62
9.64
12.23
15.32
10.29
9.04
13.33
17.79
21.32
23.38
25.22
21.12
23.90
20.46
23.74
31.78
34.48

Iron output
0.25
0.98
1.45
1.93
2.23
3.11
3.87
4.83
5.94
13.69
21.91
27.16
12.81
8.05
7.41
9.02
10.77
13.34
9.63
8.57
12.80
17.06
21.00
23.55
24.90
20.06
24.49
22.33
25.05
34.79
36.73

Source: Data to 1986 from Zhang,H.
'Metallurgical Economics' in Chinese, 'Metallurgical
Industry Press' 1990.
Source: Data to 1991 from Zhang, H. and Wang, S.
'The Economic Scale Study of Chinese Iron and Steel
Industry', seminar paper 1991.
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Table 2.2.2:
Year
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991

China's
tonnes)

Iron

and

Steel Output
37.12
35.60
37.16
40.02
43.37
46.37
51.90
Nil of note
59.47
61.58
Nil of note
70.10

Steel

Production

(Million

Iron output
38.02
34.17
35.51
37.38
39.92
42.82
48.71
Nil of note
55.78
57.67
Nil of note
65.75

Source: Data to 1986 from Zhang,H.
'Metallurgical Economics' in Chinese, 'Metallurgical
Industry Press' 1990.
Source: Data to 1991 from Zhang, H. and Wang, S.
'The Economic Scale Study of Chinese Iron and Steel
Industry', seminar paper 1991.
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Chapter 3 Basic Characteristics of China's
Iron and Steel
Industry
3.1 Steelmaking technology
3.2 Capacity
3.3 Local small and medium-size iron and steel
works
3.4 Steel imports and exports
3.5 Technical equipment of China's iron and stee
l
industry
3.6 Varieties and specifications
3.7 Labour productivity
3.8 Energy consumption
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3.1 Steelmaking Technology
Before embarking on a formal discussion of the basic
characteristics of the Chinese iron and steel industry, it is
useful first to define a number of terms and activities
associated with the iron and steel making process.

The production process can be divided into four stages; (1)
mining and preparation, (2) iron production, (3) steel production
and (4) rolling of steel products.

Fine iron ore, of which there is a surplus in the world, is
generally not appropriate for use in blast furnaces; the ideal
size is a lump from 6 to 25 or 30 mm in diameter. Lump ore can
be charged straight into the furnaces, but most ore must be
sintered or agglomerated before use. The development of a
technology which can make greater use of fine ore would save the
costs of this stage of preparation. Coal is washed and shipped
to coking plants where it is heated at very high temperatures to
drive off any volatile matter and reduce it to coke. Various
combinations of sinter, pellets, lump ore, coke (and some
limestone) are charged to the top of the blast furnace to produce
molten pig iron.

The next stage is to make steel. About 57 percent of world steel
is produced in a basic oxygen furnace (BOF). The older open
hearth technology now accounts for only 16 per cent of world
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production, used mostly in Eastern Europe (46 per cent) and
India
(34 per cent). The open hearth system has some desi
rable
features, because its heat times are longer it offe
rs the
possibility of more exact quality control. It is also able
to use
a much higher share of cold metal. The BOF typically uses
70 to
90 percent hot metal charge which limits its use for
scrap or
sponge iron. But the dominant advantage of the oxygen metho
d is
that the energy input and the time required for each heat
is much
less. Typical inputs for 1 ton of steel output from a BOF
is 1.02
tons of hot metal and 0.11 tons of scrap. Typically,
a 'steel
shop' in a large plant will have two or three BOF's.

There are other techniques of iron and steel making, one
of which
is the so called direct reduction (DR) technology. The diffe
rence
with DR technology is that coal or natural gas can be used
as the
energy source at the iron making stage. The saving of
the need
for a coke oven is the major advantage of this process.
Because
the DR method produces sponge iron (or 'synthetic scrap')
instead
of molten pig iron. The sponge iron is then charged
to an
electric arc furnace where it is transformed into steel
. World
DR output is at present very small, about 15 million
tons
compared to 1988 pig iron output of about 535 million tons.

Electric arc furnaces use both DR iron and scrap. The
furnace
heats the metal by using electricity which arcs betwe
en two
electrodes in the furnace. Electricity consumption is about
500
kwh per cent tonne of steel (which is small comp
ared to
consumption of 15,000 kwh per tonne in aluminium production
). The
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electric arc furnace can take up to 100 per cent
cold metal;
typical input ratios for 1 ton of steel are 1.09 tonn
es of sponge
iron or 1.06 tonnes of scrap. About 27 per cent
of world steel
output is produced from electric arc furnaces.
Heat times are
slightly longer and capital cost per cent tonne of
capacity are
broadly similar to these of the BOF. In the DR proc
ess, a DR unit
is substituted for the blast furnace and the electric
arc furnace
is substituted for the BOF.

A third technology called smelting reduction (SR)
is aimed at
directly reducing ore using cheaper non-coking coal
and thereby
replacing the coke ovens, the sinter plant and the
blast furnace.
However, the metal still needs further refining in
a BOF. The SR
technique is not yet in commercial operation, and may
not be even
by the late 1990s (Faintly, 1990, p.2-7).

In the next stage the liquid steel is taken to eith
er the ingot
casting shop or the continuous casting shop. In the
ingot shop,
the steel is poured into moulds typically 1.8m high
, 0.6m thick
and mi wide. These ingots are allowed to cool, then
shifted to
the rolling mill where they are heated again and
rolled into
either a slab (typically 9m long, 20mm thick and
lm wide) or a
bloom (typically 3m long and with a diameter of
15mm to 60mm).
Blooms may be rolled further to produce billets (typ
ically 6m to
15m lengths which are 8mm to 15mm square).

In the continuous casting system, the metal is not
allowed to
cool and is cast directly into slabs, blooms
or billets.
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Continuous casting has had a dramatic effect on the steel
industry. It has the obvious advantage of lower energy costs but
the capital cost of a continuous casting machine is also much
less than the equivalent capacity in the ingot system. Other
effects of this change in technology are noted below.

Continuous casting came into use in the early sixties and by the
mid 1970s accounted for about 20 per cent of world steel output.
Since then its share of output has grown rapidly. Recent
continuous casting rates are shown in Table 3.1. There is a great
deal of variation in these rates and even in recent years, some
countries, including Australia, have increased the share of
continuously-cast steel by large amounts.
Table 3.1:

Continuous ly-caststeel output, per cent of crude
steel output, 1985, 1987.

1985

1988

WESTERN EUROPE

70.3

83.6

UNITED STATES

44.4

61.3

JAPAN

91.1

93.1

AUSTRALIA

27.1

72.2

TAIWAN

87.2

96.3

KOREA

63.3

88.3

BRAZIL

43.7

49.0

USSR

13.3

16.6

WORLD

49.7

59.0

Source: Steel Statistical Yearbook 1989,
Brussels. Faintly, (1990, p.7).
One side effect of the growth of continuous casting is that the
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supply of scrap has fallen. Ingot production tends to produce
much more scrap because of the need to crop the cast ingots. The
yield gain from continuous casting is estimated to be as much as
10 to 15 per cent. This affects the economics of different types
of steel making since the scrap price is critical for the
electric arc sector (Faintly, 1990, p.2-7).

Rol1ed steel products can be divided into two groups, flat and
long products. Flat products include plate, sheet and strip. The
semi-processed form of flat products are known as slabs. Whether
produced by continuous casting or by ingot casting/primary
rolling, the slabs are rolled in the appropriate mill to make
plates, hot strip or cold strip, then various coating processes
to make coated products (such as galvanised sheet or tin plate).

Long products include heavy structural shapes and rails (produced
from blooms) and light shapes, bars and rod (produced from
billets). Welded pipes are produced from plates or strip.
Seamless pipes are produced from blooms or billets' (Faintly,
1990, p.2-7).

As for the metallurgical technology change, Faintly (1990)
suggested, 'rapid technological change is expected over the next
decade in the area of flat products.' Faintly observes: 'One of
these is thin slab casting, which produces a much thinner slab
(of 20 to 70mm compared to the present thickness of about 200mm
to 250mm) so reducing costs at the rolling stage.
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This technique is near entering commercial use (with the first
plant commissioned in 1989). An even more radical development,
which may be 5 to 10 years from commercial application, is the
direct casting of steel strip of between 1 and 10mm thickness.
This technology would replace the conventional route of hot strip
mills, as well as the thin slab technology. In addition, because
of the lower minimum efficient scales of the new technology, it
will facilitate the entry of the smaller electric arc producers
into flat product making. The first thin slab mini-mills are
being commissioned in the United States (such as the
Crawfordsville plant of Nucor) (Faintly, 1990, p.12).

'It is not surprising that effort is constantly being invested
to develop technologies which relax the scale constraints. Use
of DR in principle has this effect at the iron making stage but
that technology is not yet in wide use. The use of scrap in
electric arc furnaces also currently limits the quality range of
final products which can be produced. In the past, the
development of continuous casting had this effect. The SR method
is also expected to have a much lower minimum efficient scale
than the conventional blast furnace, but it will not undermine
the rationale for a large integrated plant since the output of
SR is iron which requires further processing in a steel shop, and
those steel shops operate most cheaply at a very large scale.

The new technologies, possibly introduced within a decade will
have an enormous impact on the competitiveness of a conventional
integrated steel plant. Faintly notes that the optimum size of
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those plants is now very large and their lives in engin
eering
terms may be very long, much longer than a decade. Techn
ological
changes mean their lives in economic terms may be much
shorter
and this will inhibit investment in new large scale conve
ntional
integrated plants.

The significance of technological obsolescence varies
between
stages of the system. Rolling mills can be retro-fitted
with new
methods and tend to be in place for much longer periods
than the
iron and steel making processes, which are much more diffi
cult
to update. This contributes to the importance of the 1990s
in the
Japanese steel industry. Most of the coke ovens and
blast
furnaces in Japan were built in the 1960s and 1970s and
their
lives are coming to end. Significant decisions about
the lump
investments associated with replacement must be made in
the next
five to ten years' (Faintly, 1990, p.12-13).

Referring to the choice of process route, Faintly (1990
) argued
that: 'the electric arc sector has demonstrated
its
competitiveness by increasing its share of world steel produ
ction
from 11 per cent in 1960 to 27 per cent in 1988. Howev
er, the
development of the arc sector varies considerably
between
countries, for example in this region, growing in Japan,
constant
share in Korea, and declining in Taiwan' (Faintly, 1990,
p.1213).

The main choice of process route of China's iron and
steel
industry is blast furnace-oxygen converter. Because
of the
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shortage of scrap resource and steelinaking technology, the
electric arc is not widely used, for example, in China's local
iron and steel plants, the blast furnace-oxygen converter steel
accounts for 68.78% in total output, while electric arc steel
accounts for 30.68%, and the open hearth steel only 0.54% in 1990
according to Feng's estimation in his paper of local iron and
steel works in China (Feng, 1990).
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Table 3.2:

Estimated range of viability of major units

Stage

Capacity m tons pa

PREPARATI ON
Sinter plant
Coke ovens
IRON MAKING
Blast furnaces
DR unit
Smelting Reduction
STEEL MAKING
BOF shop
Electric arc shop
INGOT CASTING/PRIMARY MILL
Slab mill
Bloom mill/billet mill
CONTINUOUS CASTING
Cont.Slab caster
Cont.bloom caster
Cont.billet caster
Thin slab caster
FLAT PRODUCTS
Plate mill
Hot strip mill
Cold strip mill
LONG PRODUCTS
Structural mill
Bar mill
Rod mill

up to 8 sinter
up to 2 coke
at least 1.5 iron
0.2 to 0.4(coal)
0.4 to 1 (gas)
0.5 to 10 raw steel
0.05 to 2.5 raw steel
2 to 6 raw steel
1.5 to 6 raw steel
0.1 to 3.5 raw steel
0.1 to 2 raw steel
0.05 to 0.8 raw steel
0.5 to 1.0
0.5 to 3 steel product
1 to 6 steel product
0.1 to 2.5 steel product
0.3 to 1.5 steel product
0.01 to 1.0 steel product
0.1 to 1.0 steel product

Source: Faintly, (1990, p.8).
Note: a The economic scale of a blast furnace is 0.75 mtpa to
4 mpta and a typical integrated mill will have at least two blast
furnace to allow for periods of relining.
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3.2 Capacity

The capacity of the Chinese iron and stee
l industry is shown in
Table 3.3 and Table 3.4.

Table 3.3.1:

Output of Crude Steel in Key Enterpris
es by
Category (10 thousands tons)

Enterprises

Crude Steel

Total

Open hearth Converter Electric
Total
Shoudu Iron and
Steel company
Tianjin Different
Steel Plant
Tangshan Iron
and Steel Company
Xuanhau Iron and
Steel Company
Taiyuan Iron and
Steel Company
Baotou Iron and
Steel Company
Anshan Iron and
Steel Company
Benxi Iron and
Steel Company
Fushun Steel Plant
Dalian Steel Plant
Qiqihaer Steel Plant
Shanghai Different
Steel Plants

4221.73

1256.17

357.51

...

146.26

38.91

2471.86

491.88

302.36

54.20

84.50

22.80

141.87

...

133.49

8.37

14.04

...

13.25

0.90

164.04

26.61

114.66

22.77

202.76

113.54

87.27

1.96

801.21

495.66

300.68

4.87

200.42

26.36
31.57
28.38
19.02

226.77
31.62
28.43
44.03

25.00

485.02

80.48

...
...
...

...
...
...

320.72

83.72

Source: Faculty of Management,
Beijing University of Science and Technolo
gy, (1986).
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Table 3.3.2:

Output of Crude Steel in Key Enterprises by
Category (10 thousands tons)

Enterprises

Crude Steel
Total
Open hearth Converter Electric

Shanghai Baoshan
Iron and Steel
General Works
Maanshan Iron and
Steel Company
Wuyang Iron and
Steel Company
Wuhan Iron and
Steel Company
Daye steel plant
Xiangtan Iron and
Steel Company
Panzhihua Iron and
Steel Company
Chongqing Iron and
steel Company
Chongqing Special
Steel Plant
Changcheng Special
Steel Company
Chengdu Seamless
steel Tube Plant
Guiyang Steel Plant
Shuicheng Iron and
Steel Company
Shaanxi Steel Plant
Shaanxi Precision
Alloy Plant
Jiuquan Iron and
Steel Company
Xining Steel Plant
Steel Works
Ningxia Shizuishan
Iron and Steel Works

351.27

...

172.06

41.23

7.24

...

464.70
55.35

260.20
23.72

62.41

62.05

351.27
124.89
...

195.66

5.97
7.24

...

8.84
31.62

...

0.35

174.03

...

172.79

1.23

81.73

...

29.35

2.00

27.28

...

...

27.27

39.85

...

...

39.43

42.47
15.01

38.39
...

...
...

4.35
15.01

14.84
13.00

...

...

0.18
13.00

0.33

...

...

0.14

26.26

...

28.43

...

...

28.43

1.22

...

...

1.22

...

14.66

25.89

0.37

Source: The Faculty of Management, Beijing University of Science
and Technology.
Table 3.3 shows the capacity (of crude steel) in key enterprises.
(Steel works run by Ministry of Metallurgical Industry in China).

There are 32 key enterprises of the Chinese iron and steel
industry, that is, 4 in addition to the 28 listed, in which 14
enterprises now have a capacity of more than 1 million tons.
81

These key enterprises produce the bulk of the nation's iron and
steel output of 50 ndllion tons. (Jin Lin, 1991, The studies of
several policies of China's iron and steel industry).

Table 3.4 shows the capacity (of crude steel) in local najor
medium-small enterprises. As mentioned above in chapter 1, there
are over one thousand local plants in China's iron and steel
industry, most of them are of the conventional BF-converter type.
(blast furnace-oxygen converter processing).
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Table 3.4.1:

Output of Crude Steel in Local Major Medium-Small
Enterprises by Category (1)

Enterprises

Total

Total
Shijiazhuang Iron and Steel Works
Linfen Iron and Steel Company
Changzhi Iron and Steel Company
Huhehaote Iron and Steel Works
Xinfu steel plant
Beitai Iron and Steel Works
Lingyuan Iron and Steel Company
Shenyang Iron and
Steel General Works
Dalian No.2 Steel Rolling Mill
Tonghua Iron and Steel Company
Xilin Iron and Steel Works
Haerbin Steel Rolling Mill
Nanjing Iron and Steel Works
Wuxi Iron and Steel Works
Suzhou Iron and Steel Works
Hangzhou Iron and Steel Works
Hefei Iron and Steel Company
Sanming Iron and Steel Works
Xinyu Iron and Steel Works
Jiangxi steel plant
Nanchang iron and Steel Works
Pingxiang Iron and Steel Works
Jinan Iron and Steel General Works
Laiwu Iron and Steel General Works
Qingdao Iron and
Steel General Works
Zhangdian Iron and Steel Works
Anyang Iron and Steel Company
Luoyang Steel Plant
Echeng Iron and Steel Works

Converter

Electric

1169.88

896.67

266.28

19.36
2.60
28.79
1.55
25.01
1.19
17.98

12.32
2.60
26.28

7.04

8.34
0.73
36.56
20.06
6.00
45.05
17.02
15.19
29.81
27.67
33.52
21.64
55.53
7.96
18.16
71.75
40.73
47.80
0.29
86.40
10.58
32.12

...

17.01
...

12.04
...
...

30.10
9.05
5.20
45.05
...

15.19
18.80
18.12
27.37
17.33
46.06
0.85
18.16
71.07
31.55
45.58
...

79.61
...

18.71

2.51
1.55
8.00
1.19
5.94
8.34
0.73
6.46
11.02
0.80
17.02
11.01
9.54
6.15
4.31
9.46
7.11
0.68
9.18
2.22
0.29
6.79
10.58
13.42

Source: Faculty of Management, University of Science and
Technology, Beijing (1990).
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Table 3.4.2:

Output of Crude Steel in Local Major Medium-Small
Enterprises by Category (2)

Enterprises

Total

Yichang Bayi Steel Plant
Xialu Iron and Steel Works
Lianyuan Iron and Steel Works
Shaoguan Iron and Steel Works
Guangzhou Iron and Steel Works
Liuzhou Iron and Steel Works
Weiyuan Iron and Steel Works
Chengdu Iron and Steel Works
Daxian Iron and Steel Works
Kunming Iron and Steel Company
Lueyang Iron and Steel Works
Xian Iron and Steel Works
Lanzhou steel plant
Xinjiang Bayi Iron
and Steel General Works
Handan Iron and
Steel General Works
Chengde Iron and Steel Works

Converter

Electric

10.44
13.31
41.27
44.02
36.18
32.05
14.06
11.06
13.07
61.15
8.15
6.80
24.46

17.61

6.80
6.86

24.67

21.35

3.31

80.35
19.27

79.82
13.93

0.53
5.34

...
...

33.36
26.62
20.99
31.01
12.73
0.48
13.07
49.51
8.15
...

10.44
6.39
7.91
17.40
15.19
1.04
1.33
10.58
11.64

Source: Faculty of Management, University of Science and
Technology, Beijing (1990).
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According to Feng's estimation, the capacity of local mediumsmall plants is estimated to be 20 million tons which is nearly
one quarter of the nation's crude steel production (Feng, 1990).

By 1991, the total capacity of the Chinese iron and steel
industry was estimated to be 71.5 million tonnes, of which 65 per
cent of crude steel production is from in large integrated
plants, with 25 per cent of steel production coming from local
small and medium-sized enterprises. Another 10 per cent is
located in other key enterprises which are not run by the
Ministry of Metallurgical Industry; 50 per cent of pig iron
production is issued by large integrated complexes, 38 per cent
remains in the hands of local small and medium-sized enterprises,
and 12 per cent is in other key enterprises.

As for iron ore, 37 per cent of production is from local small
and medium-sized plants. For example, in 1989, the iron ore
production from local small and medium-sized plants was about
64.72 million tonnes (Metallurgical Management, 1992).

Furthermore, it is also necessary to point out that the capacity
of local small and medium-sized enterprises has been expanding
for the last ten years, and their share of production has also
been increasing. For example, in 1989 the production of crude
steel in local small and medium-sized plants was 15.47 million
tonnes and the production of pig iron was 22.18 million tonnes.
Almost every province in China has adopted a series of favourable
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policies to support the development of local small and mediumsized iron and steel enterprises.

The data shown in Table 3.3 and Table 3.4 refer to 1985. The
capacity of the Chinese iron and steel industry has expanded
every year since then and has increased at an average rate of 3
million tons per year according to the latest statistics of the
Chinese Ministry of Metallurgical Industry (Metallurgical
Management, 1992). For example, according to Yin Ruiyu, Vice
Minister, Ministry of Metallurgical Industry, there were 4 blast
furnaces built during the period of the 7th Five Year Plan (1986
to 1990). They were: (1) 1,2OOin, Chongqing Iron and Steel
Complex; (2) 1,260m3, Xuanhua Iron and Steel Complex; (3)
1,260m3 , Tangshan Iron and Steel Complex; (4) 1,350m3, Panzhihua
Iron and Steel Complex.

There will be another five blast furnaces built during the period
of 8th Five Year Plan (1991 to 1995). They will be: (1) 4,063m3,
Shanghai Baoshan Iron and Steel Complex (No.2 blast furnace); (2)
3,200m3, Wuhuan Iron and Steel Complex; (3) 2,500m3 , Maanshan
Iron and Steel Complex; (4) 1,350m3 , Taiyuan Iron and Steel
Complex; (5) 1,260m3, Handan Iron and Steel General Works.

Currently there are 31 blast furnaces in operation with a volume
over 1,000m3, compared with the 27 blast furnaces in operation in
1985. Moreover, the average output volume of blast furnaces has
increased from 865.5m3 in 1985 to 881m3 in 1991 (Steel, 1992,
p.43).

In 1990, China produced 66.04 million tons of steel and 51.21
million tons of rolled steel (finished steel), thus fulfilling
the targets set in the Seventh Five-Year Plan two years ahead of
schedule. In five years, the country produced a total of 295
million tons of steel, approximately 1.5 times the figure in the
previous five-year plan period, according to a report by Zhang
Zhiping (1991) in his work of the steel industry reaching world
standards.

The Seventh Five-Year Plan period witnessed the most rapid and
vigorous development and drastic changes ever in China's iron and
steel industry. In five years, the industry registered an average
annual growth of 3.8 million tons in iron and steel production.
The output in 1990 was 19.2 million tons more than in 1985.
During this period, the industry invested a total of 67 billion
yuan, raising the nation's steel production capacity by 13.71
million tons, and rolled steel by 15.95 million tons (Beijing
Review, June 24-30, 1991).
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Table 3.5:

Output of China's ten najor iron and steel
enterprises (million tons)
Steel

Iron

Enterprises
Anshan Iron and
Steel Co.
Wuhan Iron and
Steel Co.
Shoudu Iron and
Steel Co.
Baoshan Iron and
Steel Co.
Baotou Iron and
Steel Co.
Benxi Iron and
Steel Co.
Maanshan Iron and
Steel Co.
Panzhihan Iron and
Steel Co.
Taiyuan Iron and
Steel Co.
Tangshan Iron and
Steel Co.
Chongqing Iron and
Steel Co.

1980

1990

1980

1990

6.97

7.71

6.70

7.41

2.78

4.74

3.44

4.51

1.55

4.36

2.94

3.58

...

3.87

1.23

2.52

1.28

2.51

0.90

2.37

3.10

2.75

1.09

2.04

1.78

2.24

1.62

1.91

1.95

2.29

1.15

1.79

0.92

1.33

1.15

1.58

0.19

0.69

0.62

Source: Zhang, p., 1991.

M.

...

...

0.49

3.30

3.3 Local small and medium-size iron and steel works
one of the most important characteristics of the Chinese iron and
steel industry is that it has over one thousand local small and
medium-size iron and steel plants. The development of local, iron
and steel plants gathered pace during the period of the Great
Leap Forward, 'taking steel as link' and the Cultural Revolution,
following 40 years of steady development, local steel works now
produce 18 million tons of crude steel output which is one
quarter of the nation's whole production. These enterprises have
played a significant role in the development of local economies
in China.

The Seventh Five-Year Plan period also witnessed the fastest
growth of China's local iron and steel works. China now has more
than 1,400 local iron and steel enterprises. During this five
year period, the steel output of these enterprises rose by 7.5
million tons, accounting for 40 per cent of the industrial total
growth, and their iron output increased by 8 million tons,
accounting for 48 percent of total growth.

In the past five years, China's local iron and steel enterprises
invested more than 16 billion yuan in technological
transformation and expansion projects, greatly upgrading their
equipment and technical expertise.

In the same period, China's iron and steel industry yielded 88
billion yuan in profits and taxes, including 24 billion yuan
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contributed by local iron and steel enterprises. The numbe
r of
local iron and steel enterprises with an annual output excee
ding
1 million tons increased from two in 1985 to seven, and 35 local
iron and steel enterprises entered the ranks of China's top
500
businesses.

The data shown in Table 3.6 illustrates the structure of steel
products produced by these local small and medium-size iron
and
steel plants. From Table 3.6, it can be seen that the
main
varieties of local steel plants are structural shapes and wires
,
which have accounted for over 70 percent of the whole natio
n's
production. Meanwhile, plants, sheets, and pipes have accou
nted
for 24 percent. As for wires, they have constituted nearl
y 50
percent of the whole nation's production.

There are 58 local major iron and steel plants which accounts
for
80 per cent of total local small and medium-size iron and steel
works.

There are over 1,400 local small and medium-size iron and steel
works in the Chinese iron and steel industry, of which the
main
characteristics are:

(1) Process route:

Most local iron and steel enterprises accept 'long route',
i.e.
blast furnace-oxygen converter-rolling steel, and have their
own
iron ore mine. A few of them accept 'short route', i.e. scrap
-

ac

electric arc-rolling steel. This implies that the supply of iron
ore resources will become increasingly important for the further
development of the local iron and steel industry. Meanwhile,
because of accepting 'long route', there are many requirements
for complex technology and equipment.

Raw materials supply and local market:

In order to meet the demand of local economic development, most
local iron and steel enterprises are located close to the raw
materials base both for iron ore and coal. They consume quite a
lot of low quality iron ore and coal. Meanwhile, the products of
local iron and steel industry are supplied mainly to local
markets. Very strong steel demand exists in local markets,
especially for the construction and manufacturing sectors. The
rapid growth of these sectors made the local iron and steel
industry develop substantially and strong steel demand also has
an impact directly on the varieties, standard and output targets
of local iron and steel industry enterprises.

Capacity:

The total capacity of the local iron and steel industry is
estimated to be 20 million tons, of which 11 million tons are
oxygen-blown converter steel, 4 million tons are electric furnace
steel and 0.12 million tons are open-hearth furnace steel. The
total volume of blast furnace was about 40,000m3.

91

The oxygen-blown converter is the main steelmaking facility for
the local steel industry. However, there are 800 different kinds
of rolling mill. By the end of 1988 there were 40 continuous
casters and the capacity is estimated to be 4.6 million tons.

By the end of 1990, with the exception of Tibet, every province
had its own local iron and steel plants, and there are now four
provinces with a crude steel output of over 1 million tons. They
are: Shandong province (1.8 million tons); Jiangsu province (1.29
million tons); Hebei province (1.24 million tons) and Jiangxi
province (1.06 million tons).

Generally speaking, one third of pig iron and finished steel
along with one quarter of crude steel were produced by the local
iron and steel industry in the past three years, and the ratio
has been increasing recently.

(4) Variety

Table 3.6 gives a general description of the varieties produced
by the local iron and steel industry.

The data shown in Table 3.6 illustrate the structure of steel
products produced by the local iron and steel industry. From
Table 3.6, it is clear that the main varieties produced by local
steel plants are structural shapes and wires, which account for
Over 70 percent of national production. Meanwhile, the plants,
sheets, and pipes only account for 24 percent. As for wires, they
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constitute nearly 50 percent of the whole nation's production.

In addition, seamless tubes, strip, weld tubes also accounts for
a certain ratio of national production.

Table 3.6:

Steel products composition of local steel works
in 1987

Varieties
large shape
medium shape
small shape
high quality shape
wire rod
plate iron
sheet
silicon plate
strip
weedless pipe
weld tube
others

Composition%
0.2
8.0
38.4
4.5
22.9
8.2
2.2
0.8
3.2
2.7
7.4
1.5
100.0

Ration in nation%
3.40
39.10
53.22
15.31
49.56
21.38
8.50
16.96
39.52
25.20
45.96
n.a.
34.10

Source: Feng, Q.,(1990).
(5) Economic scale
The scale economy specialities of the Chinese local iron and
steel industry are remarkable. Generally speaking, the economic
scale of local iron and steel industry is very low. Equipment
scale is small and productivity is low. Meanwhile the consumption
of raw materials and energy is high. According to Zhang Hao, the
minimum efficient scale of the local iron and steel industry
should be: (a) 3.5 million tons for enterprise scale; (b) 2500m'
scale for blast furnace; (c) 160 tons for top blown oxygen
converter.
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(6) Problems

The main problems of the local iron and steel industry are
discussed in this section. During the period of 7th Five Year
Plan, great efforts have been made to solve these main problems,
but some of them are still quite serious, such as:

(a) Poor quality raw materials supply;

Most local small and medium-size iron and steel enterprise have
consumed large amounts of poor quality raw materials provided by
the local raw material bases which is one of the main reasons for
the low quality of finished steel produced by the industry.
Because of shortage of investment and advanced equipment and
technology, the processing of mining and ironmaking have been
backward.

Central government investment has been focused on the key
enterprises run by the Ministry of Metallurgical Industry. It
is very hard for the local iron ore mine to get finance for their
further development. From the view of long term development, the
raw materials supply will become increasingly difficulty for the
local iron and steel industry as the construction of iron ore
mines takes at least five or six years and requires considerable
investment.

94

Unbalanced productivity;

The steel chain of the local small and medium-size iron and steel
industry has been unbalanced. The capacity for steelmaking and
rolling steel is much larger than the capacity for ironmaking and
mining. This means that both iron ore and pig iron supply cannot
satisfy the demand for crude steelmaking and rolling steel
production.

Both varieties and standard cannot meet the market demand;

As mentioned above, the main products of the local iron and steel
industry are wire and structural shapes. The construction and
manufacturing sectors have led local economic growth. Such
economic growth has determined local demand for steel related
products. In addition, with current technology and equipment, it
will be very hard for the local steel plants to produce high
quality steel products, such as seamless tubes and strips and
plants.

Technical equipment and management is still backward;

Most of the technical equipment of the local iron and steel
plants was made during the 1950s and 1960s, mostly of Soviet
design, and made in China itself in the period of Great Cultural
Revolution.

Technical transformation has been a difficult task for the local
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steel plants.

Apart f rain backward technical equipment, the

management of local iron and steel plants has been poor, due to
a lack of skilled workers and systematic management, such as
quality circle.

The Ministry of Metallurgical Industry has made great effort to
raise the level of management for local steel plants. Every year
there are numerous training programs provided for local steel
plants. As with management training elsewhere, however, their
effects are difficult to measure.

There have been numerous development strategy debates concerning
local small and medium-size iron and steel enterprises in China.
One view believes that the scale economy of the local iron and
steel industry is too low and energy consumption is too high. It
suggests that priority should be given to key enterprises run by
the Ministry of Metallurgical Industry, while for local iron and
steel plants, efforts should be made to raise quality and
increase product variety rather than expand capacity.

According to current policy, the development of China's iron and
steel industry should depend on 'two kinds of enthusiasm' (i.e.
central government and local government, that is to say, key iron
and steel enterprises and local iron and steel plants), two kinds
of resource (i.e.domestically produced and imported raw
materials) and two kinds of market (i.e. domestic and foreign
market).

3.4 Steel imports and exports

Steel products supply, especially quality steel products,
sheets
and pipes, has been a major 'bottleneck' for economic devel
opment
in China. Accordingly steel products have been the largest
import
item of China in the past 40 years.

Table 3.7 gives an example of steel import during the perio
d of
the seventh five year plan. Over the period 1986 to 1989,
a large
gap existed between steel supply and demand; China had to
import
over 1 million tons of steel every year.

Table 3.7:

Steel imports during the 7th Five Year Plan

Year

Account
(10 thousand US$)
Quantity
10 thousand tons)

1986

1987

1988

1989

1990

6,740 478,717 462,426 579,659 285,203
2,310.7 1,432.7 10,119.8 1,041.7

601.1

Source: Faculty of Management, Beijing University of Scien
ce
and Technology (1991).

Over the period 1986 to 1989, annual steel imports excee
ded 10
million tons. The annual values of iron and steel produ
cts
imported into China between 1971 and 1988 are shown in Table
3.8.
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Table 3.8:

Year
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988

Value of Iron and Steel Products Imports
Pig
Iron
4 1 765
5 0,264
8,100
13,411
71 294
3,776
9,662
13,030
9,698
5,031
173
...

8,394
14,070
36,673
35,665
17,907
12,529

(10 thousands tJS$)
Scrap
Ship
Iron
scrap
ore
1,468
2,780
5,531
149
3,182
3,238
2,554
3,020
534
3,601
627
260
2,651
93
179
2,601
44
1,074
10,855
92
430
10,111
63
175
1,121
6,627
283
8,151
2 1,737
12,443
9 11 259
4 0,872
20,212
171,019
9 0,732
20,665
21,103
5,862
9,125
24,303
1,228
11,711
24,849
...

...

...

...

...

...

...

...

...

...

...

Chrome
ore
436
911
980
902
1,052
1,505
1,232
514
952
629
971
2,040
2,227
...

3,495
41 791
2 0,520
3,878

Ferro
alloy
78
300
162
122
209
262
467
3,606
5,723
251

2,753
4,310
1,350
348
118
1,193

Source: Chinese Steel Yearbook, 1989.

Faintly and Xin, (1985) have analysed Chinese
steel imports and
concluded: 'over the period 1965 to 1983,
19.5 per cent of
Apparent Steel Consumption (ASC) came from impo
rts while in the
readjustment period from 1979 to 1983 the shar
e of imports was
slightly lower at 18.3 per cent. China is the
second biggest
steel importer in the world surpassed only by
the USA.
Steel
is the largest single item in China's list of
imports. Its share
has fluctuated and was as high as 20 per cent
in 1977 but over
the period 1981 to 1983 fell to 11 percent.'
(Faintly and Xin,
...
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1985, p.43).

They also considered (Table 3.9) the significance of iron and
steel imports as a proportion of total imports. 'They were as
high as 23.8 per cent in 1978 during the period of rapid
construction of plant but then fell to only 7.6 per cent in 1981.
In 1983 and 1984 iron and steel imports rose to nearly 16 per
cent of total imports' (Faintly and Xin, 1985, p.45).

On the other hand, according to Jing Ling (1983), senior
engineer, Information and Standard Research Institution, Ministry
of Metallurgical Industry in China, from 1949 to 1979, the total
output of crude steel production was 277.77 million tons and the
total steel imports was 64.56 million tons.

The main products produced by the nation's steel industry are
shapes, totalling 98.49 million tons; quality steel, totally
36.50 million tons; rail, totally 19.08 million tons; wire,
totally 35.79 million tons; plate, totally 35.18 million tons;
and sheet, totally 19.50 million tons.

In relation to steel imports composition, plates were 14.98
million tons; sheets were 14.48 million tons; weedless pipes were
9.25 million tons; quality steel products were 6.02 million tons;
wire were 5.29 million tons and shapes were 3.86 million tons.

She argued that, over 1949 to 1982, total steel imports were
72.68 million tons and cost $US20.8 billion, this figure is

nearly equal to total investment of
in the Chinese iron and steel
industry during the past 40 years
(Jing, 1983).
Table 3.9.1:
Year
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979

China's Steel imports as a share
of Total Imports
($US 100 million)
Total Value

Value of Iron
and Steel Products

23.3
22.1
28.6
51.6
76.2
74.9
65.8
72.1
108.9
156.7

3.77
4.51
5.03
9.31
11.97
14.54
13.54
14.54
25.92
25.42

Share%
16.2
20.4
17.6
18.0
15.7
19.4
20.6
20.2
23.8
16.2

Sources: China Statistical Yearbo
ok, 1983 Central Intelligence
Agency (1979), China: The steel ind
ustry in the 1970s, Washington
D.C. Figures for value of iron and
steel products imports in 1978
and 1979 are estimated by Faintly
and Xin (1985) on the basis of
$US 300 per ton of finished steel.

Table 3.9.2:

Year
1981
1982
1983
1984

China's Steel imports as a share of
Total Imports
(RmB 100 million)

Total Value

Value of Iron
and Steel Products

346.2
336.4
421.8
620.5

26.45
32.75
67.07
97.7

Share%
7.6
9.7
15.9
15.8

Sources: China Statistical Yearbo
ok, 1983; Custom Statistics 1,
1984. Interview with Sun Hanchao,
Deputy Director, Institute of
International Trade, Ministry of
Foreign Economic Relations and
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International Trade, Ministry of Foreign Economic Relations and
Trade, by Faintly and Xin, May 22, 1985.

'China is the largest purchaser of Japanese exports of steel
products. The composition of Japanese exports to China is shown
in Table 3.10. Iron and steel products generally have had the
largest share except in 1980 and 1981, when the readjustment
policy was in place in China. The unit values of Japanese exports
of steel to China are relatively low, because of the product
composition of imports of China's bargaining power, made it the
single biggest purchaser of Japanese steel. For example, in 1982,
they were about 80 per cent of the unit values of Japanese
exports to all other areas and only about 60 per cent of unit
values of exports to USA' (Faintly and Xin, 1985, p.45).

Table 3.10:

Commodity Composition of Japan's Exports to China
(per cent)

1980 1981 1982 1983 1984
Metal and Articles of Metal,
Total of which
Iron and Steel products
Chemical Goods
Machinery and Mechanical
Apparatus
Textiles
Other
Total ($USm)

33.2

24.6

38.6

49.6

39.5

31.9
11.3

23.5
11.0

36.8
14.6

45.9
11.0

38.1
9.3

42.4 47.9 30.7 28.5 41.4
8.8 11.8 10.5
5.8
5.3
5.1
4.7
5.6
5.2
4.5
5078 5097 3511 4912 7217

Source: Faintly and Xin (1985) 'the Chinese Iron and Steel
policy' p.50.
Since 1990, as the second phase of Shanghai Baoshan Iron and
Steel Complex came into operation, China had reduced its steel
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imports while making great efforts to increase its steel exports.
Table 3.11 sets out destinations by country of China's steel
exports during the period 1986 to 1990. Future predictions
indicate that the Chinese iron and steel industry will be
expanding its steel products exports.

Table 3.11:

Country destinations of China's steel exports (10
thousand US$ )

Year
Countries
Brunei
Burma
Hong Kong
Iran
Japan
Kuwait
Macao
Malaysia
Pakistan
Saudi Arabia
Singapore
Thailand
United Arab
Republic
Egypt
Belgium
Denmark
France
England

1990

1989

1988

1987

1986

256
766
26,019

156
226
15,332

63
83
22 0,824

47
127
10,539

51

1,822
29,893
296
1,318
2,139
904
1,443
5,063
21,717

1,870
17,432
299
1,491
940
1 1? 153
590
3,267
70,802

1,320
40 1,714
350
1,576
709
1,070
814
2,845
5,745

1,481
12,549
210
714
619
680
552
1,347
805

4
22
1
6
3
7
2
7

1,250
110
313
21
304
528

1 1 223
278
251
14
194
696

799
282
219
15
248
688

358
372
157
16
85
441

1

2

Sources: Metallurgical Management (1990)

3.5 Technical equipment
The technical equipment employed by key enterprises in the
Chinese steel industry is shown in Table 3.15. The data shown in
Table 3.12 illustrates the technical equipment composition as
compared with total technical equipment of the key enterprises.
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Except for the Wuhuan iron and steel complex and Shanghai Baoshan
iron and steel complex built by Japan and West Germany in 1970s
and 1980s. The baulk of the technical equipment now in use, is
of Soviet origin and was installed by the Soviet Union in the
1950s and 1970s during the period of the Cultural Revolution. Old
and out of date technical equipment has been a serious problem
faced by the nation's steel industry.

Table 3.12:

Technical equipment composition of the KE
Ironmaking Steelmaking

Reach at 1970s
and 1980s
international level
Backward level
General level

24.8%
24%
51.2%

Rolling steel

23.8%
12%
64.2%

16.5%
17%
66.5%

Source: Metallurgical management in Chinese (1990).
Note: KE-Key Enterprises
The overall average volume of blast furnaces of the Chinese steel
industry in 1991 was only 99in3 , while that of key enterprises was
860m3 and in comparison to the Japanese steel industry, this
figure had reached 2,500m3 in 1978.

In terms of average ton of BOFs, in 1991 the Chinese steel
industry as a whole was 23 tons, while that of the key
enterprises was 55 tons. But for the advanced countries, such as
Japan, the figure is over 100 tons.

Further, to the average ton of the electric furnace, the Chinese
figure was 1.1 tons in 1991 and key enterprises were 8.2 tons in
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China. While in the advanced countries, such as West Germany, the
average figure was over 30 tons, with a maximum of 300 tons.

China had only a 22.3% ratio of continuous casting to its total
crude steel production in 1990, which is much lower than the 94%
ratio of the Japanese steel industry and the 50% ratio of the
world average.

Table 3.13 Illustrates the steel output and ratio of continuous
casting in selected countries in 1989.
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Table 3.13:
Country

The steel output and ratio of the CC
Steel output of CC
(thousand tons)

Belgium
Denmark
France
West German
Ireland
Italy
Luxembourg
Holland
Portugal
Spain
England
Austria
Finland
Norway
Sweden
Turkey
Yugoslavia
Canada
U.S.A.
Japan
Australia
South Africa
Argentina
Brazil
Chile
Qatar
Mexico
Venezuela
South Korea
Bulgaria
Czechoslovakia
East German
Hungary
Poland
Romania
Soviet Union

Ration of CC%

9951
624
18159
36875
324
23697
1246
4949
372
11012
15031
4516
2746
409
3862
6806
2782
11760
57136
100857
5386
6854
2636
13516
13
580
4350
2668
20,575
450
1422
3211
1842
1050
4550
27,623

90.9
100.0
94.2
89.8
100.0
94.1
33.5
87.1
51.0
86.1
80.2
95.7
94.0
64.2
82.3
86.7
61.8
76.1
64.6
93.5
80.0
71.6
68.4
54.0
1.6
99.1
55.8
78.7
94.1
15.3
9.2
41.0
55.6
7.1
33.7
17.3

Source: 'Steel and Iron'(1990) No.9, P.86.
Technological transformations have had a major impact on China's
iron and steel industry. According to statistics, between early
1986 and early 1990, increased production capacity from
technological renovation accounted for 60 percent of the
industry's increased production capacity. This included 8.31
million tons of steel making and 6.97 million tons of iron
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making.

It has been reported that during the Seventh Five-Year
Plan
period, three-fourths of China's iron and steel industrial
investment was used to re-equip old enterprises. For example,
in
the past five years, the Anshan Iron and Steel Complex inves
ted
5 billion yuan and raised its output each year. However, the
task
of technical renovation and transformation of China's iron
and
steel industry is still very difficult. There is gener
al
agreement within the steel industry that the imports of advan
ced
equipment and technology will expand, which will enable a batch
of old enterprises to improve product quality and efficiency
rather than output.

3.6 Varieties and specifications

In recent years, despite the constant growth in output, China
's
iron and steel industry has had some problems. On the one hand,
following the introduction of the retrenchment policy in 1989,
the nation's iron and steel market became sluggish and
some
rolled steel (finished steel) products became a drag on
the
market.

In the first half of 1991, China's rolled steel stock incre
ased
11.03 percent over the same period of the year before. On
the
other hand, there has been an increasing shortage of many kinds
of special rolled steel. The supply of more than
100
specifications of rolled steel sorely needed in the areas
of
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communications services has fallen short of demand. Due to a
shortage of steel products of some specifications and varieties,
China has had to spend several billion Us dollars annually to
import them. The varieties produced by the steel industry have
not met the demand of the nation's economic development. Table
3.14 compares demand for steel product varieties with supply.

Table 3.14:

Variable demand and supply
Varieties needed

Total
Railway
Coal
Shipbuilding
Auto
Transport
Oil industry
Chemistry
Electricity
Agriculture
Electronic communication
Construction
Machine-building
Light and Textile
Military industry
Metal products
Others

100
10
9
3
19
2
5
8
5
5
2
9
9
6
1
7

Varieties supplied
42
9
5
2
6
2
1
4
1
7
2
3

Sources: Metallurgical Management (1990).
Table 3.14 demonstrates the severity of the problem of
undersupply of steel product varieties. 'Nearly half steel output
is in the form of shapes and bars which are used in the
construction and heavy machine-building industries, followed by
wires, sheets, strips and finally rails.' (Faintly and Xin, 1985,
p.34).

To change this situation, China's iron and steel industry had to
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try to increase output and focused on increasing the variety and
quality of products, while trying to improve the product mix. In
five years (1986-1990), 70 iron and steel enterprises built 462
production lines operating according to advanced international
standards. By 1990, more than 40 per cent of China's enterprises
were operating according to international standards. The amount
of steel produced that met international standards rose from 4
million tons in 1986 to 23 million tons. (Beijing Review, June
24-30, 1991).

According to China's Metallurgical Industry Ministry, during the
Seventh Five-Year Plan period, the Chinese iron and steel
industry not only produced a batch of import substitutes by
readjusting the product mix and improving the quality of
products, but also they exported 3.9142 million tons of rolled
steel.

In 1990, China readjusted the product mix of its iron and steel
industry through the development of new products. According to
the Ministry of the Metallurgical Industry, the output of steel
plates tubes and strips, badly needed by energy, transport,
communications and machine-building industries, rose 48 per cent.
The output of 11 kinds of rolled steel (finished steel), were in
critically short supply domestically and rose by 27 percent
during 1989. While the import of rolled steel dropped sharply by
57 percent from 1989, down from 19.63 million tons in 1985 to 4.2
million tons.
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3.7 Labour productivity

Faintly and Xin identify a number of factors which help to
explain the low productivity of the Chinese steel industry,
including: 'the small average scale of plant, the older equipment
in use and the level of management input. All this reflect the
closed door policy by which China operated for almost 30 years
(except for the first Five Year Plan) which limited entry of
capital and technology for the steel industry. Periodic attempts
by China to increase allocations of domestic funds to the steel
industry were not planned carefully and the resulting imbalances
caused the expansion program to founder' (Faintly and Xin, 1985,
p.31).

3.8

Energy consumption

The Chinese steel industry has been the nation's largest consumer
of energy. Up to this point, Faintly and Xin observed, 'in 1983,
China consumed 69,120 thousand tons of Standard Coal, equivalent
to produce 40 million tons of crude steel while Japan consumed
a similar amount of energy (66,842 thousand tons of Standard Coal
Equivalent) to produce two and half times as much output, 100
million tons' (Faintly and Xin, 1985, p.36).

It is interesting to compare the energy consumption with that
of Japan and the USA. This comparison is shown in Table 3.15.
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Comparison of Energy Consumption

Table 3.15:
Subjects

Developed
Countries
(1978)

Process Ec
per ton steel
Coking
Sinter
Ironmaking
Open Hearth
Converter
Electric
Furnace
Primary
rolling
Hot rolling

China's Key
Enterprises
Average (1988)

Local Major
Plants
Average (1988)

Name
Japan
Japan
Japan
Japan
USA
Japan

Ec
630
165
73
440
123
20

Ec
1000
184
76
503
129
28

D
59%
12%
4%
14%
5%
40%

Ec
1120
181
91
538

USA

230

302

31%

327

42%

42
90

63
114

50%
27%

111

162%

Japan
Japan

63

D
78%
10%
25%
22%
215%

Source: Research Centre of Metallurgical Economic Development
(1990).
Notes: Ec: Energy consumption.
D: Difference.
Faintly and Xin also explain why the unit energy consumption of
the Chinese steel industry is very high. 'Firstly, there is a
problem of comparability, because the Chinese data include mining
and other activities not related to mineral output, but even
allowing for those activities, China's energy consumption was
still twice that of Japan. Another reason for this was the high
proportion of foundry pig iron in total pig iron output. This is
because the higher silicon content of foundry pig iron leads to
higher coke consumption. The use of outdated equipment is also
a contributing factor.

Continuous casting, for example, can reduce energy consumption
greatly. The many small plants operating in China consume about
1.7 times more energy per ton of crude steel than the key
enterprises. Despite this, owing to the great efforts the Chinese
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made to conserve energy, unit energy consumpt
ion declined between
1978 and 1984 in the industry at an annual
rate of 7 per cent'
(Faintly and Xin, 1985, p.36).

It is also reported that the introduct
ion of thirty new
technological items, such as blast furnace
coal sprays helped to
reduce energy consumption. By the end of
1990, China's coal
consumption for each ton of steel output
dropped 1.63 tons,
saving a total of 9 million tons more than
in the Sixth Five-Year
Plan period.

Table 3.16:

Iron and Steel Output, selected Countries,
1983
(1 000 tonnes)

Country
USSR
Japan
USA
China
West German
Italy
France
Poland
Czechoslovakia
Britain
Brazil
South Korea
North Korea
Australia
Taiwan
ASEAN
New Zealand
Hong Kong
World

Crude Steel
110,400
97,179
76,763
40,020
35,729
21,810
17,582
16,235
15,024
14,980
14,660
11,915
5,900
5,606
5,017
2,005
234
120
662,600

Source: Faintly and Xin, (1985), p.25.

ill

Pig Iron
152,500
72 1 936
44,186
37,380
26,598
10,362
13,770
9,460
9,460
9,627
10,718
8,024
5,300
5,051
3,415
n.a.
n.a.
n.a.
n.a.

China's Iron and Steel Industrial layout (%)

Table 3.17:

Steel
Area
Production
Total
Hau Bei
Dong Bei
Hau Dong
Zhong Nan
XiNan
XiBei

100
21
26
24
16
11
5

Consumption
100
18
19
30
19
8
6

Iron ore Stored
(Distribution)
100
26
24
12
12
21
5

Source: Metallurgical Management, 1989.
Table 3.18:

Products composition of local steel works in 1987

Varieties

large shape
medium shape
small shape
high quality shape
wire rod
plate iron
sheet
silicon plate
strip
weedless pipe
weld tube
others

Composition

0.2
8.0
38.4
4.5
22.9
8.2
2.2
0.8
3.2
2.7
7.4
1.5
100.0

Source: Feng, Q., 1988
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Ration in nation %

3.40
39.10
53.22
15.31
49.56
21.38
8.50
16.96
39.52
25.20
45.96
n.a.
34.10

Chapter 4 Industrial Organisation and Raw Materials Supply
4.1 The specificities of China's iron ore resource
1

large quantity

2

low Fe content

3

Wide distribution

4.2 Raw materials bases and industrial layout
1

An Ben area

2

Jin Dong area

3

Panxi area

4

Yangtze River Zhong Xia You area

5

Tai-Gu-Lan area

6

Bai Yuan E Bo area

7

E Dong area

8

Chongqing area
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4.1 Specificities of China's iron ore resource

By the end of 1990, China's iron ore mines had a total
productivity of between 200 million tons to 250 million tons
(Metallurgical Economics 1991). There are 1,700 iron ore sites
in China, but the sites with reserves of over 1 billion tons
exist only in the provinces of Liaonion, Sichuan, Hebei, Shanxi,
Huhui, Hubei, Inner Mongolia, Shandong, and Yunnan. Total
reserves in these provinces are estimated to be 33.7 billion
tons, accounting for 72 per cent of total reserves. Northwest
China has only 2.2 billion tons, accounting for 5.4 per cent of
total reserves (Zhang, 1991).

In comparison with the other countries, Chinese iron ore
resources are characterised by:

1.

Large quantity

The distribution of China's iron ore resource is shown in Table
4.1.

Table 4.1:

Iron ore resource distribution (billion tons)

Areas

Known Reserves

An Ben
Pan Xi
Jin Dong
Yangtze River Zhong Xia You
Tai-Gu-Lan
Ba! Yuan E Bo
E Xi

93.2
66.2
46
39.4
25.6
10.3
16.9

Source: Chinese Economic Geography (1989).
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One hundred and fifty four iron ore mining areas were proven by
the end of 1989 with an estimated ore body of 21.6 billion tons,
accounting for 48 per cent of total deposits. The used condition
of the 154 mines is listed in Table 4.2.

Table 4.2:

Used condition

Stage of
Development

Numbers

Deposits
(100 in tons)

Running
Under
Construction
Postponed
Not in use
Total

100

126.67

28.3%

4
13
44
154

6.24
12.24
70.72
216

1.4%
2.7%
15.8%
48%

Share of Total
deposits %

Source: Metallurgical Economics, (1989).

From Table 4.2, it can be seen that there are 44 iron ore mine
sites which are considered at present to be inoperable. Reasons
for this includes difficult mining conditions resulting from
complex geological structures, poor transportation and associated
high cost operation.

2. Low Fe content

Although China has large iron ore reserves and is ranked third
in the world, Chinese iron ore has almost the lowest Fe content
of any producer country. The average grade is only 34%.

Table 4.3 shows China's ranking among the world's iron ore
producers according to Faintly and Xin.
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Table 4.3:

Ranking of Iron Ore Producing Countries, 1982
(1 000 tons)

Country

USSR
China
Brazil
Australia
India
USA
Canada
South Africa
France
Liberia
Sweden

Fe%

54
34
68
66
61
59
62
63
31
68
62

Output

Ranking

Fe

Adjusted

of iron ore

content

Ranking

244,410
107,320
90,000
87,660
40,780
37,086
33,046
24,555
19,666
18,000
16,138

131,981
36,489
61,200
57,855
24,876
21,881
20,488
15,470
6,096
12,240
10,006

1
2
3
4
5
6
7
8
9
10
11

1
4
2
3
5
6
7
8
11
9
10

Source: Faintly and Xin, (1985) p.40.
3. Wide geographical dispersion
The widely dispersed geographical locations of iron ore mines
compared to the location of iron-making plants is still a serious
problem. Faintly and Xin's survey found that nine of the 28
steel-making provinces have reserves of 0.3-0.4 billion tons or
less and sixteen do not have sufficient local ore to match their
capacity (Faintly and Xin, 1985, p.39). The large distances
between iron ore reserves and production facilities is a major
problem in China.

4.2 Raw materials bases and Industrial layout

In other industries, such as electrical generation, there has
been a considerable amount Soviet influence in the location and
design of these production facilities. While the Soviet
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influenced planning attempted to deal with the dispersion
problem, its level of success in this area was limited. They
appeared to have paid insufficient attention in the areas of
transport and infrastructure. The effect of this caused problems
because mines operated independently of each other and the
distance between mines and production facilities was too far.

Another effect of direct influence by the Soviet has been to
concentrate production facilities near certain mining areas.
These big integrated steel enterprises run by the Ministry of
Metallurgical Industry were not able to cope with provincial
demands, especially at local levels, in almost every province.
Local governments were therefore keen to build their own steel
plants in order to meet their own demand. Thus during the Great
Leap Forward and the Fourth Five Year Plan local small and
medium-sized iron and steel works grew in number and together
with the big integrated enterprises, formed the base of the
modern Chinese iron and steel industry.

The seven largest iron ore raw materials supply bases of China's
iron and steel industry are: (1) An Ben area, (2) Jin Dong area,
(3) Panxi area, (4) Yangtze River Zhong Xia You, (5) Tai-Gu-Lan
area, (6) Bai Yuan E Bo, (7) E Dong, (8) Chongqing area.

Among them, An Ben, Liaonion province; Jin Dong, Hebei province;
Phanzhihua, Sichuan province; are the three biggest iron ore mine
bases in China.
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:1.

An Ben area

An Ben area is the biggest iron ore supply base in China. The
known iron ore reserve is 67% of total deposits, and the current
mine scale can be expanded. Based on this data, the Anshan and
Benxi Iron and Steel Co. it seems will continue to satisfy all
of its iron ore input requirements locally until the year 2000.
The main problem of expanding the current mine is the shortage
of electricity.

The An Ben area is situated in the northeast part of China, which
is also the largest iron and steel base in China. The Anshan
Iron and Steel and Benxi Iron and Steel Companies are located in
this area. Of which the Anshan is the biggest iron and steel
enterprise in China.

It was built with Soviet aid more than 40 years ago and produced
in 1991 10 million tonnes of crude steel and pig iron.

Benxi which is also a large integrated iron and steel company
produced about 5 million tonnes of crude steel and pig iron in
1991.

There are rich iron ore and coking coal resources in the An Ben
area. This base also connects with consumption centres of large
cities, such as Shenyang and Dalian. Especially in Dalian where
there are a lot of Japanese investment projects and Sino-Japan
joint ventures. Dalian has more Japanese investment than any
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other city in Northeastern China.

The main problems faced by the Anshan and
Benxi iron and steel
companies are the scarcity of coking coal,
out of date equipment
made by the former Soviet Union and an insu
fficient supply of
water.

2. Jin Dong area

Jin Dong area is ranked third in terms of
iron ore reserves,
exceeded only by An Ben and PanXi areas. So
far only 20% of total
reserves have been exploited of the estimate
d 1.4 billion tons
of iron ore.

Shoudu Iron and Steel Co. is the main cons
umer of the Jin Dong
iron ore supply. The Jin Dong area has
ideal geological
conditions for mining and therefore expansio
n is feasible in the
future. It seems that JinDong area will beco
me one of the key
areas of steel industrial development in
China. Its rate of
expansion in mining output is estimated to
be 35 million tons per
year.

The Jin Dong area includes the Shoudu Iron
and Steel company,
Tianjin Different steel plants and Tang
shan Iron and Steel
Company.

The Jin Dong area has rich resources of iron
ore and coal. The
Shoudu Iron and Steel Company is the larg
est iron and steel
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enterprise located in this area and
can trace its history back
to 60 years ago.

In 1991 the Shoudu Iron and Steel
Company produced about 5
million tons of crude steel and pig
iron. (Metallurgical
Management, 1992). Shoudu is also fam
ous f or its management
system in the Chinese iron and steel
industry. Shoudu was the
China's first large State-run enterp
rise to adopt the contract
system management with the central gov
ernment in 1979 and has the
highest amount autonomy in industrial
enterprises.
Recently this corporation has been
allowed to set up its own
bank, which has almost the same busine
ss scope as the Industrial
Bank of the China, Internationa
l Trust and Investment
Corporation.

The policy came after a visit by vet
eran Chinese leader Deng
Xiaoping to the firm on May 22, 1992.
This autonomy is also given
to Shoudu allowing the firm to approv
e construction projects, to
approve overseas projects with les
s than US$10 million of
investment along with Sino-foreign
funded or co-operative
ventures in China with total invest
ment of less than US$36.4
million, to approve mining in foreig
n countries, to import
second-hand equipment, conduct labour
services and overseas
engineering project.

Tianjin Different steel plants produc
e mainly light shapes, such
as bars and rods. In 1991 production
was about 2 million tons
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(Metallurgical Management 1992). Tianji
n Different Steel Plants
are also known for using mainly used
scrap steel rather than pig
iron inputs. Shexian is the main sup
ply base of pig iron for
Tianjin Different Steel Plants.

Tianjin seamless pipe plant, which is
being built, is the largest
of it's type in China. The building of
the Tianjin seamless pipe
plant is part of a development str
ategy aimed at reducing
seamless pipe imports from abroad.
For a long time, seamless
pipes, especially petroleum pipes hav
e been imported from Japan
and German at high annual (hard curren
cy) costs.
Tangshan Iron and Steel Company was
built in 1943 and is also
located close to the Jin Dong area,
which is its raw materials
base. Other conditions, such as water
and electricity supply and
transportation are satisfactory. The
production of Tangshan Iron
and Steel Company reached about
2 million tons in 1991
(Metallurgical Management, 1992).
3.

Pan Xi area

Panxi area is the second largest sca
le iron ore mine area in
China. Known reserves total about 6.3
billion tons; about 1
billion tons have been exploited. The
mine construction schedule
involves increasing the capacity by 13.
50 million tons per year.
It will also be one of the key are
as for steel industry
development (Metallurgical Economics,
p.56).
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Panxi area in Sichuan province inc
ludes the Panxi and Baoding
iron ore and coal mines, also the
Panzhihua Iron and Steel
Complex.

There are rich resources of magnetite
in the Panxi mine and coal
in the Baoding mines. The natural min
erals resource is ideal, but
transportation conditions are very
poor.

Panzhihua Iron and Steel Complex was
built by the Chinese during
the period of the 'Cultural Revolu
tion'. The building site of
Panzhihua has been identified as
an ideal example of Chinese
steel industrial layout, so the sec
ond phase has been approved
by the Chinese State Council and
has been put into operation.
After completing the second phase,
the Panzhihua Iron and Steel
Complex is expected to produce 5 mil
lion tons of crude steel and
pig iron.

Apart from the three largest iron ore
raw materials supply bases,
there are other raw materials supply
bases in China. These are:
(4) Yangtze River Zhong Xia You are
a, (5) Tal-Cu-Lan area, (6)
Bai Yuan E Bo area and (7) E Xi are
a.
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4. Yangtze River Zhong Xia You area

Yangtze River Zhong Xia You area has a shortage
of iron ore and
coal resources, but steel consumption in this
area is very high.
This area is one of most prosperous economic
zones in China. The
area includes the Shanghai Different Steel
Plants, Maanshan Iron
and Steel Co. and Shanghai Baoshan Iron and
Steel Complex. The
Shanghai has a variety steel plants which have
been in operation
for 80 years. They are also one of the ligh
t structural shapes
production centres of the Chinese iron and
steel industry. The
Shanghai area is known to have inadequat
e supplies of raw
materials, such as iron ore and coal, but
one of its strengths
is a well qualified technical work forc
e and good transport
services.

In 1991, the crude steel production of Shan
ghai Different Steel
Plants reached about 6.5 million tons (Met
allurgical Management
1992).

The Maanshan area includes the Maanshan Iron
and Steel Complex
(MISC) which is close to the Yangtze Rive
r. The transportation
conditions for this complex are good. The
main products of
Maanshan Iron and Steel Complex are the prod
uction of wheels for
trains.

MISC is the largest train wheel producer
in Asia. The output
reached 2.5 million tons in 1990 and its prod
ucts of wheels are
exported to other Asian countries, especial
ly to South East Asia.
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The pig iron used by MISC is also provided
to Shanghai Different
Steel Plants.

The construction of Shanghai Boashan Iron
and Steel Complex was
a symbol that China's iron and steel indu
stry had changed in
terms of its industrial layout and developm
ent strategy, that is,
China had completely given up the Soviet
model of industrial
development. For example, Boashan benefits
from the 'open door'
policy in that it uses foreign iron ore reso
urces. This has been
a significant development for the Chi
nese iron and steel
industry.

Shanghai Baoshan Iron and Steel Complex (BIS
C) is the largest
single construction project to be undertak
en since the founding
of the People's Republic in 1949. The first
phase of the project
was completed and put into operation in Sept
ember 1985. Following
that, in June 1991, the No.2 Blast Furn
ace built during the
second phase, began trial-production. This
phase of the project
recently began normal operations. (Beijing
Review, May 25-31,
1992 p.14)

In the first phase of construction, BIS
C imported almost
everything it needed for the project from
Japan, including the
world's last 'blooming mill' and iron ore
and coal.
The total investment for both the first and
second phase of the
BISC project was some 30 billion yuan.
It was an immense
investment and the largest project in
China to date. The
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astronomical profit gained and the social bene
fits are
unparalleled. In 1986, the year following start-up opera
tions of
the first phase, the major technological and business
indexes for
the complex met all expectations. In 1987, the steel
output was
3.22 million tons, higher than the designed capacity
of 3.12
million tons. Since then steel output has increased at
an average
rate of 0.3 million tons per year and hit 4.17 milli
on tons in
1991.

Since commencing operations, the continuous cold and
hot strip
mills and continuous caster, all installed during
the second
phase, have turned out 5.48 million tons of slabs, 4.08
million
tons of hot rolled sheets and 2.26 million tons of
cold rolled
sheets. The ironmaking system of the second phase began
trialproduction and has since turned out 0.83 million tons
of coke,
2.27 million tons of sintered ores and 1.46 million
tons of pig
iron.

As the Chinese iron and steel industry develops, BISC
will become
more important with its economic efficiency continuing
to grow
and nearly doubling each year. By the end of this centu
ry, BISC
will not only recover all of its investment, and it will
be free
of domestic loans requiring interest payments, howev
er it will
need to raise, as much as 20 billion yuan, for const
ruction of
the project in the third phase. In the end, this is estim
ated to
raise BISC's steel production capacity to 10 million
tons per
year (Beijing Review, May 25-31, 1992 p.15).
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During the second phase of construction, BISC
reached an annual
capacity of 6.5 million tons of pig iron, 6.71
million tons of
crude steel and 4.22 million tons of steel
materials. The
complex's current capacity of some 7 million tons
of crude steel
a year represents no more than one tenth of the
nation's total
crude steel output (Beijing Review, May 25-31,
1992 p.16).
BISC's most important contribution to China, ther
efore, lies not
in the quantity of the crude steel it produces
, but in the
quality.

According to Wang Peizhou, executive deputy gene
ral manager of
the complex, 'BISC's goal is to provide the stat
e with a superior
quality of steel. Although China's steel output
has continued to
grow in recent years, the quality and variety of
steel production
is not of a sufficient grade to meet the growing
demand and as
the result the country has to import specific
types of high
quality steel material.

Most of the steel produced domestically is of an
ordinary variety
while the steel demanded for the automotive, oil,
shipbuilding
and other industries, requires high quality stee
l products. The
indications are that if there is an increase in
quantity, but no
improvement of quality and variety, the domestic
steel industry
will remain backward.' (Beijing Review, May 25-3
1, 1992).
To meet the state's demand for good steel, BISC
switched its
major product line from billets, to hot rolled
coil sheets, cold
126

rolled coil sheets and seamless tubes during the trial
operation
of the second phase of the project. It has produced
5.17 million
tons of high quality steel and expanded the variety
of products
from 83 to 180 categories (Beijing Review, May 25-31
, 1992).

Armed with the most advanced modern equipment and
technology,
BISC has tried to produce as many goods as possible
which are
urgently needed by the state and which other plants
can either
not produce, or have difficult in producing that can
be exported
or may be substituted for imports.

Since BISC entered the post-second-phase period, over
80 percent
of its products have been rare steel products that
are hard to
find in the domestic market, with a particular emph
asis on
producing steel for the automobile, oil production, shipb
uilding
and light industries.

In 1991 alone, the complex produced seven out of 14 top
quality,
highly demanded products, some 23 percent (1.45 milli
on tons) of
the 6.3 million tons of rare steel produced in all
of China in
1991. The complex's Cold Strip Mill Plant, for exam
ple, has
raised the percentage of rolled sheets of super-thin
dimensions
in its production from the designed capacity of 4.3
percent to
13 percent in order to meet national demand. Also,
most of the
tubes and drilling pipes for oilfields used to be impor
ted but
BISC is doing its best to meet the domestic demand.

In 1991, it produced 105,000 tons of such products
, over two127

thirds of the national output. The complex also
provided the
nation's enamel industry, a field which used to
depend heavily
on imports, with 64,000 tons of cold rolled sheets.

In addition, BISC supplies 95 percent of all shee
ts and strips
used in production at the Shanghai Volkswagen Auto
motive Ltd.,
a Sino-Gerinan joint venture. In the past, this high
standard auto
material was all imported. The solid co-operation
and research
of BISC personnel has resulted in large scale, rapi
d production
of products and product quality as good as the Germ
an equivalent.

Over the past few years, BISC has developed more
than 100 new
products. Moreover, since 1991 BISC has introduc
ed very strict
standards of production. These standards are high
er than those
used internationally, which require all its prod
ucts be of the
same quality as foreign ones. Its fame and
share of the
international market has grown quickly. In 1991,
BISC exported
a total of 400,000 tons of steel to a variety of
countries and
regions such as Japan, the United States, South Kore
a, Southeast
Asia, Hong Kong and Taiwan (Beijing Review, May 25-3
1, 1992).
The key installation projects of the second phas
e included the
following: a 2,050 nun hot strip mill with an annu
al capacity of
4 million tons of hot rolled sheets, a 2,030 mm cold
strip mill
turning out 2.1 million tons of cold rolled sheets
each year, two
1,900 nun continuous casters producing annually 4 milli
on tons of
slab. The NO.2 Blast Furnace plus the coking
and sintering
128

systems, are about the same size of simi
lar units installed

during the first phase of the project.

The second phase of the project was different
from the first in
that Chinese experts and technicians used, inst
ead of foreign
expertise. They were primarily responsible for
the installation,
design, actual construction and tests, as
well as trial
operation.

In addition, the proportion of domestically prod
uced parts for
equipment used in the second phase was grea
tly increased.
Specifically (except for the hot striping and cont
inuous casting
equipment which were co-designed and co-produced
with Japan and
Germany respectively), 61 percent of the tota
l equipment was
produced in China, a figure which in the first
phase was only 12
percent. Of particular note was the fact that some
88 percent of
all equipment used for ironniaking was produced
in China.

According to Li Ming, Vice-Minister of Metallurgica
l Industry and
general manager of the complex: BISC would be
able to raise the
necessary capital in its own right, chiefly thro
ugh depreciation,
to start the third phase of the project.

5.

Tai-Gu-Lan area

Tai Gu Lan area is located in Shanxi province whic
h has very rich
coal resources, accounting for 40% of the total
production of the
nation.
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The known reserve in the Tai Gu Lan area is 2.5 billion tons.
Current production results in an output of 1.60 million to
1.80
million tons of pig iron from the Taiyuan Iron and Steel Compl
ex.
There is some of difficulties in the area of water selection
and
shortage, as a result this areas development has been restr
icted
with adverse effects on raw materials supply to the Taiyuan
Iron
and Steel Complex.

Tai-Gu-Lan area includes Tai(yuan) Gu(jiao) Lan(xian) coal
and
iron ore raw materials bases, along with Taiyuan Iron and Steel
Complex (TISC), all located in Shanxi province.

Taiyuan Iron and Steel Company was built in 1943. It has been
the
largest special steel production plant in China. It output
was
about 2 million tons in 1990.

6.

Bai Yuan E Bo area

Bai Yuan E Bo area is an important base of rare-earth production
,
it includes the Bai Yuan E Bo iron ore mine and Baotou Iron
and
Steel Complex.

The Baotou Iron and Steel Complex was built by the former Sovie
t
Union in the 1950s. The main purpose of the Baotou Iron and Steel
Complex was to use local rich rare-earth resource located in
the
Bai Yuan E Bo area. Baotou Iron and Steel Complex has
been
general liability, because local rare-earth resource is very
hard
for benefit and ironmaking, plus poor management and low econo
mic
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efficiency has added to the problems. However rece
ntly it has
made progress and output has increased to 2 million
tons in 1990
(Metallurgical Management, 1991).

7.

E Dong area.

E Dong area is close to the Yangtze River and is
close to
transport facilities and iron ore resources and it
is the raw
materials supply base for Wuhan Iron and Steel Compl
ex.

Wuhan Iron and Steel Co. is the largest steel base
in E Dong
area. Wuhan Iron and Steel Complex (WISC) was built
in 1956 and
expanded in 1970s during the period that China was
trying to
change its steel industrial layout. This steel industrial
layout
drew very heavily on Soviet experiences.

WISC is the biggest integrated steel enterprise locat
ed in the
Huazhong area in China. The 1,700 mm rolling mills for
WISC were
imported from Japan and German in 1970s and put into
operation
in 1978. This assisted in significantly reducing China
's steel
sheet imports.

The main products produced by WISC are various type
s of steel
sheets: it accounted for up to 20 % of total production
in China
in 1991. WISC 's output of production reached 5 milli
on tons in
1991 (Metallurgical Management 1992).

Apart from the main iron ore supply bases mentioned above
, there
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is:
B.

Chongqing area.

The Chongqing area includes Chongqing Iron and Steel complex and
Chongqing Special Steel Plant.

The Chongqing Iron and Steel Complex produces sheets, pipes,
strips and types of about 10,000 varieties. The output, in 1990,
was 1 million tons.

Chongqing Special Steel Plant was built in 1935 and it has a long
history of producing different kinds of special steel products,
mainly: high quality tool steel, bearing metal, alloy structural
steel, alloy tool steel, precise alloy, spring steel, high
quality ordinary structural steel and stainless steel.

China is currently planning to establish seven economic regions
as part of its new economic structure for the 1990s, a
significant step to accelerate this reform will greatly affect
on the organisation of the Chinese steel industry.

According to the Chinese Vice-Premier Zou Jiahua, these seven
economic regions are:

The area along the Yangtze River, with the
Pudong New Area in Shanghai playing the leading role
The Pearl River Delta
The land encircling the Bah Sea, which includes
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the cities of Beijing and Tianjin, and Hebei, Shandong
and
Liaoning provinces
Selected provinces and regions in Southwest
and Southeast China
Northwest China
Central China
Northeast China

These divisions are designed to integrate provinces in
the
regions of central and west China, incorporating the coast
al
areas and places along the Yangtze River, by strengthening their
ties. These regions will be able to complement each other.
The
establishment and consolidation of these seven economic regio
ns
in 19901 s, will form the new structure of China's indus
trial
layout and economic development in the future.

China's economy can therefore be divided into two parts, natio
nal
and regional. For the national sector, the state makes unifi
ed
plans for its layout and progress according to China's natio
nal
strength and industrial policies. During the First Five-Year
Plan
period (1953-1957), the state mustered nationwide force
s to
complete 156 large projects, which helped make preliminar
y
changes to the industrial layout, to overcome the linge
ring
colonial remnants of industrial layout from old China.

In the 1960s, Chinese government pooled effects to set
up
industries in the hinterland area, by changing the layout where
by
industries were concentrated in coastal areas. Over the
past
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decade, the country readjusted its industrial layoiit during the
reform and opening up by setting out a strategy of multiple
development from east China to the centre and then the western
part of the country. The industrial layout, which has been
improved constantly, has brought the superiority of the national
economy into full play. A comprehensive industrial base has
initially been established in the country.

The second sector consists of the various distinctive local
industries. In the 1950s and 1960s, the government set up some
large co-operative regions on a geographical and administrative
basis. Planning of the distribution of productive forces, with
co-ordination along the lines of economic geography and priority
were virtually impossible in this situation. In the 1980s, an
open system took shape that incorporated special economic zones
and coastal open cities and areas, allowing the economy in east
China's coastal areas to take off by leaps and bounds.

The idea of regional economy, which is stressed today, is to
integrate the geographical superiority of the eastern open areas
with the resource advantages and economic and technical
foundations of the central and western parts of the country. With
a view to promoting economic integration and opening to the
outside world, to map out economic plans for a huge region on a
much larger scope to accord with different features, thus
injecting more vigour into China's economy.

Taking provinces and regions in southwest and southeast China as
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an example, with a population of 230 million, these provinces
cover 1.5 million square kin. The three provinces of Yunnan,
Guizhou and Sichuan in west China are among the nation's most
resource-rich areas. They hold 46 percent of the country's hydropower resources and abound in reserves of natural gas, coal and
other various minerals.

However, as is typical of inland provinces, their resources have
been relatively untapped and this has restricted the development
of processing industries in these areas. In south China, Hainan
Province, the western part of Guangdong Province and the coastal
areas of the Guangxi Zhuang Autonomous Region command favourable
geographic locations. In particular, Beihai, Qinzhou and Fang
Cheng along the Beibu Gulf of Guangxi, which border southwest
China in the north and face Southeast Asia, serve as an important
hub of communications.

Upon the completion of the Nanning-Kunining Railway and a number
of deep-water berths, these areas will become the closest ocean
outlets for southwest inland regions. Their complementary
potential can be expanded and overall regional advantages be
brought into full play by breaking down the original
administrative divisions and unifying the planning and
distribution of energy, transportation, teleconununications, major
raw materials and advantageous products and industries throughout
southwest and southeast China. The promotion of horizontal
economic integration and coordination within the region will aid
this process (Beijing Review, August 3-9, 1992).
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5.1 Review of China's steel demand

China's steel demand has been a keen point of interest for many
economists and researchers both domestically and abroad. As
Drysdale observed, 'the availability of steel is a major
bottleneck in Chinese industrialisation, despite strong growth
in production and high level of imports. Steel has been China's
largest import item, accounting for around 15 per cent of total
imports.

Demand is expanding at about the overall rate of growth of gross
domestic product. The consumption of steel has reached about 80
million tons a year. Official estimates anticipate consumption
reaching about 100 million tons at the end of the century. If
growth continues according to official expectations, at around
7 per cent a year, the demand for steel would exceed 160 million
tons by the end of the century. Even according to the lower
growth scenario for China, demand would approach 140 million tons
by this time. Production under current plans is expected to reach
about 80 million tons by the end of the century. This would leave
a shortfall of 20 million tons to be supplied by imports on
official estimates of demand or a much larger shortfall on some
non-official estimates of demand growth' (Drysdale, 1989, p.16).

It is clear that the importance of the steel issue in China lies
not only in its higher growth rate in both demand and supply of
steel, but also more importantly in its large size. China is both
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a large consumer and a large producer of steel in world terms,
ranking fourth after the former USSR, USA, and Japan. China is
now at the early stage of industrialisation, with very low GNP
per capita at about $US 350 if converted at the current official
exchange rate. It can be expected that the Chinese economy will
grow rapidly over the coining decade. The industrialisation and
the fast growth of the Chinese economy will increase steel demand
enormously. Along with the development of its economy, China will
need to build up more capacity for steel production. The
increases both in the demand for steel and the supply of steel
in China will have a strong impact on the world steel market,
(Dorian et al, 1990, Drysdale and Tsukuda, 1989) hence on steel
trade, in terms of both raw materials for steel production and
finished steel (Feng, 1992 p.2).

There have been a number of research groups and individuals that
have attempted to forecast China's steel demand. (Chen et al,
Dorian et al, Faintly and Xin, Shen, Zhang, Qiao, Zao, see Feng,
1992) and the results showed a wide range, from 90 million tons
of finished steel to about 200 million tons in the year 2000. The
wide differences in these forecasts is caused by either different
data methodologies or assumptions about the future growth of the
economy.

On this point, Feng observed that: 'Shen reviewed some previous
forecasts and argued that data employed in some of the studies
were not correct. The reason for this is that the true steel
consumption data was not available at that time, therefore both
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Faintly and Xin (1985) and Zhang (1988) had to use China's
forecast of steel consumption. This partially biased their
forecasts in a upward trend. Shen used real consumption data and
a linear relationship between steel consumption and national
income in his forecast. Shen derived his forecast of 126 million
tons (for NI or GDP increases of 6% annually from 1988 to 2000)
to 147 million tons (for 7.2% growth of NI or GDP) in 2000. He
also discussed the scope for conservation in steel consumption
and the role of steel substitutes and then lowered his forecast
estimates.

Chen et al used a VAR model to forecast 97.7 million tons of
demand for finished steel in 2000. Their vector includes steel,
income, investment, money supply and price. Feng Lintong argued
that the VAR model employed in the study is fully determined by
past structure and history. This might give rise to the problem
of whether there is a policy determined variable in the vector,
such as money supply. One can imagine this variable is a control
variable, hence not determined by historical data. Although
Chen's forecast on steel demand con not be prejudged, it seems
the forecasts on investment (only increasing 15% in 12 years),
price level (increasing 4 times in 12 years) and money supply
(increasing 39 times) are not convincing (Feng, 1992).

'Faintly and Xin (1985) forecast China's steel demand in the
range of 135 million tons to 226 million tons in the year 2000,
based on 5% to 7.2% annual growth of national income to the year
2000. They estimated an income elasticity of steel demand and
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drew the experiences of other countries in previous periods. An
elasticity of 1.5 was assumed to be most likely.' (Feng, 1992,
p.4).

In addition, Ma's work in 1990 presented a forecast based on the
analysis of finished steel composition demand in the period of
the Eighth Five-Year Plan, and the result is shown in Table 5.1.

Table 5.1:

Finished steel composition demand

Variety
Total
Heavy rail
Light rail
Big shape
Medium shape
Small shape
High-class shape
Wire
Plate
Sheet
Strip
Silicon pipe
Seamless tube
Weld tube
Other

Demand (00,000 tons)
7,000-7,400
142-149
39-42
149-158
527-557
1198-1267
697-736
1077-1139
817-864
1068-1129
259-274
142-149
406-424
305-323
174-184

Coinposition(%)
100
2.02
0.56
2.13
7.53
17.12
9.95
15.39
11.67
15.26
3.70
2.02
5.80
4.36
2.49

Source: Ma Xiao Lu, (1990).

Qiao and Zhang (1990) also provided their forecast of steel
demand in China by the year 2000 in their paper on the externaloriented economy studies of Shanghai BaoShan Iron and Steel Co.
The result was 85 million tons to 90 million tons of demand for
finished steel in the year 2000.

According to a Chinese journal, Economic and Technical
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Information, China will become the largest steel consumption
country in the world by the year 2000, and steel demand will be
doubled compared with that of 1980, 134 million tons of finished
steel by the year 2000 (Economic Technology and Information,
Volume 24, 1987).

Zhao, in his Master of Business thesis, studied the economic
scale of Shanghai iron and steel industry and estimated three
options of forecast for steel demand in the range 73 million tons
(first project), to 81 million tons (second project), then to 91
million tons (third project).

The most recent forecast is Feng's work which used a single
equation method to forecast China's steel demand. The new
forecast provided by Feng is based on the observation that the
intensity of use of steel has been declining in China since 1985.
This feature of Chinese steel demand is incorporated into the
forecasting procedure, by using a functional form that allowed
steel use intensity to decline. The result is a forecast range
for steel consumption in the year 2000 that is at the bottom end
of the range of previous results. However even this conservative
forecast still involves at least a doubling of steel consumption
over the decade from the current level of about 55 million tons
to over 110 million tons (finished steel). (Feng, 1992, p.15).

Most forecasts generally agree that China's steel demand will
grow substantially by the year 2000, but the difference between
the forecasts is the expected rate of growth.
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5.2 Development strategy studies

The previous sections have highlighted the forecast options for
Chinese steel demand in the year 2000 and the clear widening of
the enormous gap between steel supply and demand as the Chinese
economy develops. This section considers some of the development
strategies available to China's iron and steel industry.

Zhou Chuandin, former Vice-Minister of Metallurgical Industry,
says that, 'there have been two patterns of steel industry
development strategy: the Japanese pattern and the
European/American pattern. The Japanese pattern was described as
a 'build and scrap' large-scale expansion strategy while the
other strategy was a pattern of expansion by rehabilitation and
renovation.' (Faintly and Xin, 1985 p.22).

Zhou has taken West Germany, Japan, US, and former USSR as
examples: Before the 1980s, the development strategy of the
German steel industry was to expand the various stages of steel
production. The production capacity tended to expand every year,
but in 1980s, after meeting its target for producing 50 million
tons of steel, the German steel industry changed its development
strategy and made further progress in the quality and variety of
its products, which resulted in a reduced output of common steel
and greater output of finished steel and alloy. At the same time
German steel exports consisted mainly of highly efficient
finished steel products, while other imports consisted of common
steel products from third world countries were necessary to meet
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domestic demand.

The American steel industry changed its development strategy much
later than Germany did. Until the end of 1980s, the Americans
recognised and reduced the production target of steel, and then
shifted attention to variety and quality.

Compared with Germany and the USA, the Japanese steel industry
has developed on large-scale in a similar way to the former USSR.

Zhou argues that China should follow the German strategy because
as he says 'this strategy has been a success in Europe and North
America, because of China's limited capital endowment and because
of potential for redevelopment of the existing steel industry.'
(Faintly and Xin, 1985, p.23).

According to Zhou the main aspects of the new strategy were
increases in product variety, improvement of quality,
conservation energy, increase in productivity and environmental
protection (Faintly and Xin, 1985, p.23).

Lu Dong, former Minister of Metallurgical Industry, argued that
the development of China's iron and steel industry should depend
on two kinds of enthusiasm, that is, the enthusiasm of the key
iron and steel enterprises run by the Ministry of Metallurgical
Industry, and the enthusiasm of local iron and steel enterprises
run by every province. He also argued for the possibility of
using two kinds of iron ore resource, that is, domestic and
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foreign resources (Metallurgical Management, 1992).

Li Ming, Vice-Minister of Metallurgical Industry and General
Manager of Shanghai Baoshan Iron and Steel Co., warned that the
current iron ore resource in China will be consumed within only
30 to 40 years if the crude steel output reached the target of
80 million tons.

Li also argued that the development strategy of China's iron and
steel industry should use 'two kinds of iron ore resource', 'two
kinds of market' and 'two kinds of funds'. He observed that there
are too many strikes happening in Australia's big iron ore mines
which are currently a joint venture development at the Channer
deposit between Conzinc Rio Tinto of Australia Limited (CRA) and
China's iron and steel industry. Li argued that China's steel
industry should have contracts with all large iron ore producers
in Australia and if one of these mines went on strike, the other
producers could meet the supply of iron ore required.
(Metallurgical Management, 1992, p.12).

5.3 Current policy of

the

Chinese steel industry

Faintly and Xin concluded that the policy of China's iron and
steel industry currently was renovation and renewal. While they
also observed 'the modernisation and some expansion, of the small
and medium-scale plants'. They forecasted finished steel output
by the year 1990, and their estimate is close to the actual
output figure for that year (Faintly and Xin, 1985, p.49).
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Even though seven years have passed, the
current policy of
China's steel industry still stresses renovati
on and renewal, yet
it also differs from Faintly and Xin's observat
ions in 1985.
Faintly and Xin (1985), were mistaken in assu
ming that the output
from the key state-run enterprises accounte
d for nearly 73
percent of the total output. (Faintly and Xin,
1985, p.26). This
badly underestimated the share of output
of local small and
medium-size enterprises. In fact, the local smal
l and medium-size
plants have been expanding during the seventh
five-year plan and
the eighth five-year plan, as a result of enco
uragement from the
Chinese central government and a devolution
of decision-making
power to expand the rights of local governme
nt to include the
approval of the construction of local small and
medium-size iron
and steel plants in order to meet increasing
steel demand at the
local level.

According to Lu Dong, former Minister of Meta
llurgical Industry
and Director of State Economy Committee, the
crude steel output
of local steel plants was 15,47 million tons
in 1990 and this
accounted for 25 per cent of total crude stee
l output. The pig
iron output was 22.18 million tons, this acco
unted for 38 per
cent of total pig iron output; iron ore output
was 64.72 million
tons, which accounted for 37 per cent of tota
l output. (Lu Dong,
Several problems of further development of
steel industry in
China, 1992).

Faintly and Xin also observed that 'the stra
tegy appeared to
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favour a shift towards output of finished steel products' They
took as an example the period 'between 1965 and 1978 (that is,
after the first readjustment and before the second readjustment)
when pig iron output grew at an annual average rate of 9.4 per
cent while crude steel and finished steel outputs grew at 7.6 and
7.3 per cent respectively. Since 1978 and up to 1984, pig iron
output has grown at only 2.3 per cent, crude steel at 5.3 per
cent and finished steel at 7.3 per cent, so the growth rate for
finished steel is slightly more than the target rate for National
Income growth (NI) of 7.2 per cent' (Faintly and Xin, 1985,
p.52).

Faintly and Xin's 1985 observation is basically correct, but they
overlooked the fact that the Chinese steel industry has been
expanding its blast furnace capacity as mentioned above. While
certain parts of the rolling steel equipment running now are
outdated, they are in the process of being renovated, which
implies the acceptance for the future of a capacity expansion
strategy.

As for the current policy of China's steel industry, according
to Qi Yuanjing, Minister of Metallurgical Industry, the main
targets of the Chinese steel industry during the Eighth five-Year
Plan period (1991 to 1995) and in the years before the turn of
this century are to maintain an appropriate growth rate
(estimated 3 million tons of crude steel every year), while
striving to improve the industrial structure, product quality and
economic returns.
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It is planned by China's steel industry that by the year 2000 a
number of enterprises will have reached the developed nation's
technical level of the 1980s, and that some enterprises will
catch up with the current level of developed nations. The supply
of most of the 100 key rolled steel products, which have a close
bearing on the development of the national economy and have been
in critically short supply for a long time, will be assured.

Product quality will be improved and the quality of a large
number of products will equal that of similar foreign products.
The main work procedures and energy consumption index of a number
of key enterprises will approach or reach the present level of
Western countries. Main sources of pollution will be kept under
control. Efforts will be made to establish large enterprise
groups and develop a modern enterprise management system suitable
to China's iron and steel industry.

According to Qi (1991), by the year 2000, the key iron and steel
enterprises with equipment of advanced international or domestic
level will account for 60 percent of the industries total
production capacity. The nation's steel output is expected to
reach 75 million tons by 1995 and 80 million tons by the year
2000 (Beijing Review, 1991).

In another speech, Qi stressed four key points as the basis of
current policy for the industry:

(1) further adjust product structure and insist
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first on variety and quality
further develop the construction of iron
ore mines, and expand imports of high-class
increase continuous casting, labour productivity
and the efficiency of funds use
accelerate technical progress, and equipment
transformation (QI, 1991).

5.4 Strategy options

Faintly and Xin mapped out three options for
China's iron and
steel industry development in 1985: strategy
1: Maintaining
current self sufficiency; Strategy 2: Five
per cent growth;
Strategy 3: 'Starting from behind'.

Strategy 1. Maintaining current self sufficiency

Faintly and Xin summarised the outcome in 1990 unde
r the strategy
of maintaining self sufficiency at current leve
ls, that is, 176
per cent for finished steel, 100 per cent for
both crude steel
and pig iron and 94 per cent for iron ore. This
strategy implies
high growth rates of output to 1990 of between
8.6 per cent and
10.5 per cent. These are much higher than the
rates evident in
recent experience in the industry in China' (198
5, p.62).
Strategy 2: Five per cent growth

'The second strategy is to maintain growth in
output of crude
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steel at 5 per cent a year to 1990, that is, 68 per cent for
finished steel, 100 per cent for both crude steel and pig iron
and 93 per cent for iron ore' (Faintly and Xin, 1985, p.64).

Strategy 3: 'Starting from behind'

Faintly and Xin observed that 'China's potential steel import
demand has been attracting more and more attention in policy
debates in China.' (Faintly and Xin, 1985, p.55).

In this context, former Chinese premier Zhao Ziyang who has
resigned his position, because of the affair of Tiananmen Square
in 1989 argued that China can take two roads to developing the
steel industry. 'One is the old approach of tapping the potential
of existing enterprises. The other was described by him as
'starting from behind', meaning entering the steel chain at later
points while importing ore, pig iron or ingots. Zhao advised
against the development of the whole chain from mining to
finishing since this would require enormous investment.

He also argued that plants near their mines should use local iron
ore resources; but that imported ore or pig iron or ingots could
be used to supply coastal plants. The cost of production at
various points will depend on the factor usage (or intensity) at
each point and also the relative abundance of those factors in
China' (Faintly and Xin, 1985, p.56).

Even though the target of crude steel made by the Ministry of
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Metallurgical Industry will reach 80 million tons by the year
2000. The author believes that the actual output will be greatly
in excess of this figure. From the previous section of the steel
demand review, it is clear that there is strong domestic demand
for steel products while the capacity of China's steel industry
has been expanding as indicated in Chapter 3. The other reason
has to do with the local small and medium-size iron and steel
plants. Due to the large numbers of steel plants being run by
different local authorities, the problems for the Ministry of
Metallurgical Industry to control these local steel plants would
be difficult even though the Ministry of Metallurgical Industry
could easily restrict the output targets of key steel
enterprises.

The main reason underlying high growth rates of steel output for
local steel plants is simply increasing strong steel demand and
different prices (Market price and Planning price) inducing high
profits stimulation.

Based on the above analysis, the author also outlined the three
strategy options for the further development of China's iron and
steel industry, that is:
strategy 1: Rehabilitation and expansion of existing
enterprises
strategy 2: Expansion of production capacity from existing
enterprises by using higher grade imported ores
strategy 3: Expansion of capacity by building new large
scale enterprise.
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Strategy 1. Rehabilitation and expansion of existing
enterprises.

This strategy assumes that there will be no new construction or
expansion of iron and steel enterprises to the year 2000; China's
steel industry would further develop only on the rehabilitation
and expansion of existing enterprises. According to the
conclusion issued by the studies of development strategy of
China's iron and steel industry which was provided by the
Metallurgical Economic Development Centre of China in 1992, they
took the view that the average increase of steel output will be
3 million tons every year until the year 2000.

Due to a shortage of steel products of some specifications and
varieties, steel item imports have been a heavy burden on China.
The nation has had to spend several billion US dollars annually
to import steel products. This strategy implies that the Chinese
iron and steel industry, while striving to increase output, need
to focus mainly on increasing the variety and quality of products
and improving the product mix in order to change this situation.

Even in this strategy option, China's steel industry has had to
spend several billion US dollars to import advanced metallurgical
technology and equipment to transform its outdated technology and
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equipment, according to Zhou Chuandin, former Vice-Minister of
Metallurgical Industry in 1991.

strategy 2. Expansion of production capacity from existing
enterprise by using higher grade imported ores.

As Drysdale observed in 1989, 'China can induce greater
production from existing plants by using higher grade imported
ores. This has been an increasingly important element in steel
policy under the open strategy in early stage processing and
scarce capacity and foreign exchange would stretch further if
focused on the finishing of imported semi-processed iron and
steel' (Drysdale, 1989, p.17).

As mentioned above, the development strategy of China's steel
industry is to use two kinds of iron ore resources domestic and
imported. The strong domestic demand for steel and high profits,
induced by the big gap between market prices and planning prices
have greatly increased the steel chain in final stage processing.
Iron ore mine production lags behind ironmaking and steelinaking,
as well rolling steel processing. According to the statistics
produced by the Metallurgical Economic Development Research
Centre, in 1989 productivity in mining, ironmaking, steelmaking,
and rolling steel was 28.3 per cent, 34.6 per cent, 34.3 per
cent, 39.5 per cent, respectively, representing, 171.32 million
tons, 61.17 million tons, 67.92 million tons, and 69.35 million
tons. There is therefore clearly a big gap between iron ore
supply and demand.
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According to the Metallurgical Economic Development Research
Centre in 1990, iron ore demand was 250 million tons, but
domestic iron ore supply was only 168.32 million tons; iron ore
imports were 14.00 million tons, accounting for 15.7 per cent of
total demand for iron ore raw materials.

In addition, the centre forecasted, by the year 2000, higher
grade imported ores will reach at least 30 to 40 million tons.

strategy 3. Expansion of capacity by building, new large scale
enterprises.

According to current development trends, especially after Deng
Xiaoping's famous 1992 Shenzhen speech, it should be possible for
China's steel industry to speed up its rate of development to
meet the demand associated with faster economic growth. In this
case, the industry will expand its capacity by building new
integrated large-scale enterprises. There are only five existing
suitable production sites in China to build large-scale
integrated steel enterprises, that is the Jindong Area, Hebei
province; Ri Zhoa City, Shandong province; Beilun Port, Zhejiang
province; Mei Zhou Bay, Fujian province, Dai Ya Bay, Guangdong
province.

A facility with a projected capacity of 10 million tons was to
have been built in Jindong area located in Hebei province. Plans
for this were first made in 1978. The Jin Dong area is considered
to be an ideal iron and steel production site, because it is a
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raw materials base both for iron ore and coal; characteristics
which satisfied the non-discredited theory of industrial layout
which was borrowed from the former USSR. During the period of the
Sixth Five Year Plan, the Jin Dong project was cancelled under
the readjustment policy.

Except for Jin Dong, the other sites are all deep bays on the
costal area. There are shortages of raw materials supply both for
iron ore and coal in these areas. This implies that if a new
integrated steel complex were to be built at one of these sites,
it would have to consume imported iron ores, as in the case of
the Shanghai Baoshan Iron and Steel Co.

Among the three possible production sites, Beilun Port which has
been used to supply imported iron ores to Shanghai Baoshan Iron
and Steel Co., Dai Ya Bay, Guangdong province; or Mel Zhou Bay,
Fujian province would be feasible as a production site if a new
integrated steel complex were built in either location during the
period of Eighth Five Year Plan or Ninth Five Year Plan by the
year 2000.

Another reason for choosing either Dai Ya or Mei Zhou as a
production site would include: such factors as Guangdong province
and Fujian province respectively being close to HongKong and
Taiwan and coupled with the open strategy, the steel industry
will attempt to make what use it can of overseas concessional
credits, and to attract overseas finance to greenfield facilities
on the coast.
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In addition, Shoudu Iron and Steel Co., one of the country's
largest enterprises, has decided to increased its production
capacity to 20 million tons by the year 2000 through construction
of a large iron and steel complex in RI Zhou City, Shandong
province (China Daily, August 5, 1992).

Shoudu's ambitious plan includes all three of the strategies
mentioned above. The current production capacity of Shoudu Iron
and Steel Co. is about 6 million tons per year. Under the
Strategy 1, Shoudu will reach 10 million tons and become one of
the world's top 10 steel makers by 1994 through rehabilitation
and expansion of its existing capacity (China Daily, August 5,
1992).

Under Strategy 2 and Strategy 3, Shoudu will expand its
production capacity from 10 million tons to 20 million tons
through construction of a new large iron and steel complex in Ri
Zhou city, Shando province which is close to Beo Sea Gulf. A deep
port will be built there in order to import iron ore supplies.

5.5 Conclusion:

It is clear that there is a big gap existing between steel demand
and supply: Chinese steel production and consumption are expected
to grow rapidly to the end of the decade. By the year 2000, China
will become the largest steel production and consumption country
in the world.
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China's iron and steel industry prefers the German strategy which
made further progress in the quality and variety of its products
and resulted in a reduced output of common steel and greater
output of finished steel and alloy.

Meanwhile the development of the Chinese iron and steel will
depend on two kinds of enthusiasm, that is, the enthusiasm of the
key iron and steel enterprises run by the Ministry of
Metallurgical Industry, and the enthusiasm of local iron and
steel enterprises run by every province. The development strategy
of China's iron and steel industry will use 'two kinds of iron
ore resource', 'two kinds of market', and two kinds of funds'.

Current policy of the Chinese iron and steel industry has moved
through a number of stages from large-scale investment in
integrated complexes to renovation and renewal of existing
facilities. However due to strong domestic demand, China will
also expand its capacity of iron and steel production, especially
after Deng Xiaoping's famous Shenzhen speech in 1992.

Generally, there are four key points to the basis of current
policy for the Chinese iron and steel industry. (1) Further
adjust product structure and insist on variety and quality; (2)
further develop the construction of iron ore mines and expand
imports of high-class iron ore; (3) increase continuous casting,
labour productivity and the efficient use of funds; (4)
accelerate technical progress and equipment transformation.
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The author has mapped out three development strategies options,
for the further development of China's iron and steel industry,
that is: Strategy 1. Rehabilitation and expansion of existing
enterprises; Strategy 2. Expansion of production capacity from
existing enterprises by using higher grade imported ores;
Strategy 3. Expansion of capacity by building new large scale
enterprise.
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The implications for Australia in the development of China's iron
and steel industry and the possibilities of co-operation between
China and Australia are explored in this chapter. Some
suggestions about marketing strategies to assist Australian
companies to improve their exports of iron ore into the Chinese
market are also discussed.

6.1 Implications

There are both direct and indirect effects on Australia arising
from the development of China's iron and steel industry. The
direct effect is that China will increasingly need to import more
iron ore, pig iron, ingots, and in this respect, there is a
considerable opportunity for Australia. 'Australia receives an
indirect effect, via exports of iron ore to Japan, thus
increasing in Japanese exports of finished steel to China and
will increase Australian exports of iron ore to Japan (Faintly
and Xin, 1985, p.68).

It would seem that Australia will also benefit from exports of
iron ore to Taiwan and South Korea. Recently, both Taiwan and
South Korea have sought to import pig iron and crude steel from
China, because of the cheap labour force there. Thus an increase
of Taiwan and South Korea imports of pig iron and crude steel
will also increase Australian exports of iron ore to China.

In addition, the decline of the Japanese iron and steel industry
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will make China's steel industry become more competitive in the
near future. As mentioned above, indications are that China will
edge towards becoming one of the largest steel production and
consumption country in the world if not the largest by the year
2000.

Drysdale has provided evidence of the decline of the Japanese
iron and steel industry and studied the long term adjustment of
the Japanese iron and steel industry. According to him, 'the
Japanese iron and steel industry gradually shrank in size as it
lost competitiveness through the 1980s. He argued that Japanese
production would fall to around 90 million tons by the end of the
decade and keep falling, as higher-cost capacity was phased out.
Domestic demand would grow slowly, and Japan would withdraw from
large-scale exports of standard technology products, specialising
instead in high-value items embodying advanced technology. It
would become a significant importer of standard technology
products' (Drysdale, 1989, p.11).

He also noted that the decline in competitiveness of the Japanese
steel industry was dramatised by the yen appreciation of the mid1980s. Output fell to 96 million tons in 1986. In addition,
'other elements of the policy adjustment package have led to
unexpected buoyancy in the Japanese steel industry. The switch
to domestic demand growth and to high levels of business
investment led steel consumption to rise by 20 million tons over
two years. Japanese enterprises continued with planned
retrenchments designed to lower costs of production, but delayed
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the closing of blast furnaces to keep pace with domestic demand.
The result was a more competitive industry, which returned to
profitability in 1988, assisted by a weaker yen. Imports of
steel, especially standard products for construction, continued
to rise and exports to fall. Net exports continued to fall
steadily and then rapidly between 1984 and 1989 (Drysdale, 1989,
p.11).

It is clear that a major reason for the decline of the Japanese
steel industry has been its development strategy. As analysed as
before (Chapter 5), the development strategy of the Japanese
steel industry was a 'build and scrap' large-scale expansion
strategy. In relation to this, Drysdale notes that the Japanese
steel industry 'faces large strategic choices from the mid19901 s, as coke ovens and blast furnaces installed in the early1970s face major renovation or scrapping. Renovation with new
technologies can, at a cost, extend the life of facilities and
for lower-cost capacity this would probably be the result. The
realisation of large cost reductions through the introduction of
direct smelting technology or other new technologies may
strengthen competitiveness of Japanese industry, or perhaps
encourage movement of early-stage processing offshore if the new
technology turns out to be able to be more economically applied
close to raw material sources' (Drysdale, 1989, p.12).

During the past decade, Australian economic development has been
heavily dependent on Japanese economic growth, especially the
Japanese steel industry. Japan has been the biggest iron ore
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purchaser from Australia, has imported large quantities
of iron
ore over the past decade and invested a lot of
money in
Australian mines and its iron and steel industry
(Australia
Economy in Chinese, 1989).

6.2 Marketing research

1. Background

Australia-China co-operation in the iron and steel indus
try began
as early as 1984. During that time, the then Australi
an Prime
Minister, Bob Hawke visited China and explored possibilit
ies for
furthering the development of relations between Austr
alia's and
China's iron and steel industry (AFAR November, 1984)
.

There have since been a large number of discussi
ons and
negotiations between Australian companies and Chinese
enterprises
which have strengthened this relationship. So far, co-op
eration
between Australia and China in the iron and steel indus
try has
mainly focused on five areas:
Increased sales of Australian iron ore to China;
Australian investment in the Chinese iron and
steel industry;
Chinese investment in iron ore extraction in
Australia;
Australian involvement in the modernisation of
existing Chinese steel mills;
The supply of Australian iron and steel products
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to China;

In addition, possible Australian sales of manganese and coal have
been involved in the projected cooperation (AFAR May, 1984).

Throughout, intensive high-level exchanges involving both
government and private representatives from China and Australia
have taken place. This has addressed a wide range of issues from
the supply of iron ore and manganese to the Chinese steel
industry, to the supply of equipment and technology in
galvanising and finishing steel which will be associated with the
modernisation of China's iron and steel industry.

More foresighted Australian leaders, businessmen, and economists
have seen the importance of the co-operation between Australian
and Chinese iron and steel industries. For these people who are
encouraging Australian and Chinese iron and steel industry cooperation, their rationale was not based solely on trading
considerations. Mutual investment considerations and the
complementary structuring of the iron and steel industries in the
two countries has also been a factor. In addition, co-operation
should involve both long and short term considerations.

Also, it is expected that existing trade, the prospects for
Chinese investment in iron ore mining in Australia and technical
co-operation at various levels will all continue. Co-operation
in these areas could be enhanced by the new commitment by both
Australia and China to broaden and strengthen the relationship,
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particularly in the economic dimension (AFAR May 1984).

In 1984 Prime Minister Bob Hawke said, 'I emphasised that the
proposal should be seen (in the near future) not merely in terms
of adding to trade between our two countries, but also very
importantly as adding to the complement of our economic
development programs .......I had in mind co-operation in a wide
range of activities in the iron and steel industries: trade in
steelmaking raw materials; trade in processed iron; mutual
technical assistance; and investment in each other's industries.'
(AFAR April, 1984) Hawke also acknowledged the immense potential
advantages to both countries from co-operation in the iron and
steel industries.

China has successfully embarked on a process of rapid
modernisation. Already this is being reflected in substantial
increases in China's demand for iron and steel, including
imports, after a temporary reduction following economic policy
adjustments a few years ago.

China is not well endowed with high quality iron ore, and
perceives potential economic advantages in supplying this and
other steelinaking materials to some locations in China.
Australia's exceptional endowments of steel making raw materials
are well known. Australia also possesses some technical
capacities which are useful to China's iron and steel industry,
such as ironmaking technology of which Australia is among the
world leaders.
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It has long been understood that, as part of a move to a more
internationally-oriented manufacturing sector and economy,
Australia has special advantages in the export of processed
minerals. Australia has been traditionally a raw materials supply
base in the world.

The scarcity of suitable iron ore supply will be an important
barrier to the long term development of the Chinese iron and
steel industry. The long run development will therefore depend
on the development of expanded sources of supply, particularly
from Australia. It is certain that this interest will be
reciprocated increasingly as knowledge of the Chinese market
grows in Australia.

Certainly the long term of development of China's iron and steel
industry will provide new market opportunities the Australian
iron ore mining companies. It is expected that more Australian
iron ore producers will either enter or expand their iron ore
exporting to China as the Japanese and European iron and steel
industries decline. However, these companies need to establish
appropriate marketing strategies for penetrating new market
efficiently. Meanwhile, in order to establish a stable and
profitable market, these companies will need to develop a keen
understanding not only of the Chinese economy, but also its
culture and management and organisational practices.

The rest of this chapter explores the extent to which Australian
companies are prepared to meet these challenge. Accordingly, a
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questionnaire survey was conducted which addressed the items set
out below. To facilitate discussion, each item in the
questionnaire is dealt with separately. Descriptive statistics
are presented as the sample size only was too small to allow for
any form of inferential data analysis to be carried out.

2.

Sample

The sample comprises all Australian iron ore companies as listed
as in iron ore producers.

Some of the companies in this sample do not export iron ore
export to China at present. However, theses companies may have
tried or are likely to try to enter the Chinese market. Thirty
companies were surveyed and 15 useable responses were received.
The response rate would be expected to be 50%.

In term of their iron ore exporting to China, the author
classified these firms as:

Table 6.1a:

Number of respondents exporting to China

No.
4

Location
WA

Big

over lint

Medium

0.5int

9

VIC, NSW, QLD

Small

lower 0.5mt

2

SA

mt=million tonnes.
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Discussion
Does your firm export iron ore to China?
Table 6.1b:

Total
Yes
No

Number of respondents exporting to China

15
7
8

The survey shows that there are only a few iron ore companies
currently exporting iron ore to China such as BHP Iron Ore, BHP
Steel, Robe River Ltd. North Broken Hill Peko Limited and
Hainersley Iron Pty. Limited.

This seemed unusual to the author. Most iron ore companies in
Australia do not yet realise that China is a huge market for
steel demand and with rapid economic development, China will
become more competitive in iron and steel industry in the future.
On the other hand, for most Australian iron ore firms, it may
simply be that entry into the Chinese market is difficult.
Understanding the market and entering into it are two totally
different stories.

How many years has your firm been exporting iron ore to China?

Table 6.2:

less one year
1- 3 years
three years
3- 10 years
over ten years

Number of years

no
no
no
4
3
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Big companies such as BHP Iron ore have been in the Chinese iron
ore exporting market for over ten years. Other companies such as
North Broken Hill Peko Limited and BHP Steel have been in the
Chinese market for 3-10 years as Hamersley Iron Pty Limited and
Robe River Mining Co Pty Ltd as have.

3. How many tonnes of iron ore does your firm export annually,
and what is the percentage exported to China?

Table 6.3:

Total

45mt

lmt
46mt
4int
lmt

lmt

0.5mt

Number of Vol. of export to China

to China
11%
5%
20%
8.9%
4%

5%

5%

]The survey shows that even though Australian iron ore firms have
been exporting iron ore to China for more than ten years, the
current market share of Australian iron ore export to China is
still not large. For example, one of the largest exporters, BHP,
exports 45 million tonnes in total: 11% of its total overseas
exports go to China. Smaller companies, such as Robe River Ltd.
export as total of only 1 million tons with exports to China,
accounting for 1% of its total overseas exports. According to the
statistics from the Chinese side, in 1992 the total iron ore
import of China's iron and steel industry was 70 million tones:
40 million tonnes of which come from Australia. As Stewart
(Foreign affairs writer) observed, the Australian trading share
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of the Chinese market currently is very small.

Table 6.4:

Japan
US
Korea
Singapore
NZ
Taiwan
HK
UK
Indonesia
China

Australia's trading partners
91/92
exports
$bn
14.5
5.2
3.3
3.1
2.8
2.5
2.1
1.9
1.6
1.4

% change
on last
year
1.4
-9.8
4.2
15.1
11.8
29.9
34.7
8.4
11.6
7.7

Source: Stewart, THE AUSTRALIAN, DEC 10, 1992-5
It is clear that in the list of Australian foreign trading
partners, China is relatively small and is ranked even lower
Indonesia. Yet China is the largest country in Asia and has one
of the regions best growing economies. China has a huge market
which has the largest population in the world (1.2 billion).
Australia should seek more market opportunities in China,
following the example of companies such as Conzinc Rio Tinto of
Australia Limited (CRA) which has combined with China's iron and
steel industry to develop a joint venture in iron ore mines in
Western Australia at the Channer deposit. Through this venture,
it was estimated that exports of from 5 to 10 million tons per
annum will result. This means more jobs for Australians and
increased export and national income for Australia. It will also
assist the Australian construction and heavy engineering
industries.
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Australia and its trading partners in the past have sometimes
missed opportunities for expanded co-operation in minerals and
metals on the basis of mutual benefit. It would appear that
governments of Australia and China are not making the most of
opportunities for co-operation in iron and steel. (AFAR April
1984). The heavy dependence on the Japanese steel industry partly
explains why Australia has overlooked other markets, such as
China.

4. Does your firm have anyone specially responsible for the
Chinese iron ore export market?

The answers from all respondents were in the affirmative.
However, there is some doubt whether these people really
understand Chinese affairs. The fact is that it is hard to do
business in China, because the communication and action across
Chinese cultural boundaries is not easy. That is to say,
economic, political and social structures in China are divergent
from those of many Western countries and Chinese thinking,
customs, behaviour, value and problem-solving activities are
quite different from other nationalities. As Blunt observed this
cultural difference 'consists of the ways of thinking and
behaving we acquire from our parents, friends, teachers.
workmates, and leaders. It is reflected in the meanings that we
attach to different behaviours, how we interpret our own actions
and the actions of others. It is conveyed in our values what we
consider to be 'good' and 'evil' and beliefs what we consider to
be 'true' and 'false' (Blunt, 1986, p.7).
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A good example of a simple cultural difference is provided by
Purves (1991). 'Chinese business etiquette does not require
guests to have an appointment. Indeed, with no telephones, making
appointments would be quite a problem. Be that as it may, these
visitors are the ultimate conversation barges.' (p.10). It would
take a quite long time to understand this profound culture and
handle this cultural gap.

Purves also describes the importance of "Guan Xi" building
between consumer and supplier, between the firms, local
government and the general absence of horizontal communication
between enterprises. China seems to have two systems, an old one
based on central planning and a free market one. Those in high
places and in control of state assets are left to allocate scarce
resources and are rewarded for it (Purves, 1991, p.120).

'But, you cannot change the system overnight.' (Purves, 1991,
p.104). What is the system in China? It is one which has borrowed
completely from the former Soviet Union. The state owned all
property, both human and material. This was a system shaped by
culture and ideological factors, political and economic factors,
social welfare factors and the role of administrative
bureaucracy. Gradually China is trying to change this system.
Emphasis is now being placed on enterprise profitability and
decision making autonomy.

5. Please identify the source of your information about the
development of the Chinese iron and steel industry.
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Table 6.5:

Respondents' source of Information

International news
4
Through Australian government departments 1
Through Chinese trade department
1
Local newspaper/magazine
1
Through a private agent
1
Direct contact with the Chinese iron and steel industry
4

There is considerable formal and informal evidence
which
demonstrates the importance of relationships (Guan Xi)
in doing
business in China. Establishing direct contacts with
senior
personnel in Chinese iron and steel mills should therefore
be a
central feature of marketing strategy.

It is clear that the increased autonomy of China's
state
enterprises provides Australian iron ore firms with
more
opportunities to increase their share of the Chinese marke
t.

The value of personal contacts in firms is increasing
by the
change taking place in decision making processes governing
firms
under China's economic reform. In particular,
'the
decentralisation of decision-making from administrative
bodies
to enterprises and, by extension, the delegation
within
enterprises of specific decisions to attained body of
managers
have been key elements in the Chinese economic reform.'
(Child
and Lu, 1990, p.2).

Lee (1987) has analysed the Chinese economic reform in
terms of
a shift from a 'synoptic approach' in which the policy
process
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was top-down and normative to a 'strategic approach' in which
policy is guided by the local interpretation of economic forces.
Two varieties of the synoptic approach have been in evidence at
different times since the founding of the People's Republic of
China. The 'administrative' variant was driven by the theory of
centrally-planned industrialisation and had as its implementation
mechanism the government economic planning hierarchy. The
'perceptual' variant was driven by the ideology of class struggle
and socialist morality and was implemented through the
mobilisation of mass action inspired by charismatic leadership,
usually organised by the Party. By contrast, the 'strategic'
approach is driven by specific economic realities and market
preferences with implementation and accountability located
primarily in the relationship between enterprises and local
government' (1987, p.29).

Lee's analysis (1987) draws attention to the significance of two
dimensions in the pattern of changes to industrial decisionmaking in China. The first concerns the balance between guiding
principles. The shift under economic reform towards a strategic
approach can be characterised in simple terms as one from the
guiding principles of ideology and politics towards those of
economic and technical pragmatism: from seeking truth from theory
towards seeking truth from facts, to extend Deng Xiaoping's
famous aphorism. In institutional terms, this shift implies a
transfer of initiative and power in the economic sphere from the
Party, as the guardian of ideological and political correctness,
to management as the repository of commercial and technical
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expertise. Under the director responsibility system, management
has been allotted the leading role in enterprises. Evidence
presented in detail elsewhere indicates that by September 1988,
the Party's influence over management policy had in fact
significantly diminished in enterprises including the iron and
steel enterprises in China.

'The second dimension contained within Lee's analysis concerns
levels within the system. Economic decentralisation can be
characterised as devolution through the key levels of (1) central
government (the State), (2) local government and (3) enterprise.
Decentralisation implies that economic initiative moves down the
administrative hierarchy towards the enterprise' (Child and Lu,
1990, p.3).

Recently the Chinese government outlined a 54-article law on
freeing state-owned industries from centralised control in order
to make them more market oriented. The measure is the state's
latest bid to revitalise thousands of these deficit-ridden firms.

According to the Beijing Review, (August 10-16, 1992), the decree
aims to grant state-run firms more independence and decisionmaking power in 14 specific areas. Rather than merely
implementing edicts from central planning authorities, managers
in these state-owned companies will now have greater freedom in
determining measures on imports and exports, investments,
employment, including the right to reject state-appointed
workers, pricing and marketing.
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This regulation, announced on July 24, 1992 also stipulates
conditions under which those debt-ridden firms should stop
production and be merged, dissolved or declared bankrupt.

The document urges all state-owned enterprises in such sectors
as energy, transport, communications, commerce and foreign trade
to adhere to and enhance the existing contract labour system.

It would be to Australia's benefit to keep a watchful eye on the
progress of metallurgical technology. In this, Drysdale comments
that, 'competitiveness amongst countries with access to capital
at international prices has, among other things, been influenced
strongly by efficiency in handling and transporting raw
materials' (Drysdale, 1989, p.5).

'Early-stage processing down to crude steel production in the
past has been highly capital -intensive but has utilised standard
technologies, which are now relatively mature.
Later stages in the steelmaking process use electricity
intensively, with electricity cost representing around one-third
of total cost as they do in aluminium production' (Drysdale, 1989
p.5).

'Steel products typically depend on intensive use of skills and
research and development as well as capital, and competitiveness
requires long production runs. After many years of limited
technological change in basic iron and steelmaking, major
research and development efforts are now being concentrated on
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more efficient early-stage processing, including the possibility
of bypassing the coke oven, sinter plant and blast furnace by
introducing coal ( not necessarily coking coal) and iron ore
directly into the melting process. Direct smelting (DS)
technology has several potential advantages, including desirable
flexibility in respect of scale of output and cleanliness. At
some time in the next decade or so, firms will require access to
this superior technology for efficient basic iron and
steelmaking. Estimates of when direct smelting technology will
be commercially viable vary. The most common suggestion is that
it will come on stream in a decade. Other evidence suggests that
this forecast may be somewhat conservative. A pilot plant is due
for establishment in Australia in the relatively near future'
(Drysdale, 1989, p.6).

Earlier, in chapter 3, in a discussion of China's iron and steel
industry's technical level and equipment it was pointed out that
there is a considerable need for technological innovation and
equipment transformation in the steel industry in the next
decade.

According to the People's Daily, (1992, 10-12) between early 1986
and early 1990, the newly increased production capacity from
technological renovation accounted for 60 per cent of the
industry's increased production capacity, including 8.31 million
tons of steel making and 6.97 million tons of iron smelting
(People's Daily, 12-23 1990).
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During the Seventh Five-Year Plan period, three-fourths of
China's steel industry's investment was used to re-equip old
enterprises. For example, in five years, the Anshan Iron and
Steel Complex spent 5 billion yuan (about one billion $US) on
major equipment, a step which helped increase its fixed assets
by 5.5 billion yuan and raised its output each year from 1988 to
1992. Equal consideration was attached to the importance of
advanced equipment and technology and to China's own development
of advanced technology. This has enabled a batch of old
enterprises to stress product quality and efficiency rather than
output. (People's Daily, 12-23, 1990).

As for the technology employed within the iron and steel and
mining industry, Australia is competitive with other developed
countries and should explore the possibilities of further cooperation with the Chinese steel industry in this area.

6. In your opinion, what is the major problem facing your firm's
venture in the Chinese market? (if your firm currently export
iron ore to China?)

Table 6.6:

Major problem faced

Government policy
Business uncertainty
Financial problem
Competition

2
2
2
3

The main problems listed were government policy, business
uncertainty, financial problems, and competition from other
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suppliers.

The policy of the Chinese government has fluctuated over time as
a result of power struggles, old tradition forces and the
conservatism of the older generation. Many of the uncertainties
which arise in doing business in China are due to the resistance
of the old system and the heavy reliance on personal contacts.
In addition, the large number of small and local iron and steel
firms complicate the Australian iron ore exporting business.
Geographic segmentation of the Chinese iron and steel industry
is therefore necessary. Based on the theory of marketing,
'segmentation by region, county size, city, population density,
or climate is the most obvious way of identifying the parts of
the aggregate market' (Luck, and Ferrell, 1979, p92).

China's iron and steel industry market can be classified into
three separate market groups, that is:
Resource imports group
Resource self-sufficient group
Resource scarcity group

On the basis of information supplied in Chapter 4, it is possible
to identify China's iron and steel industry as follows: An Ben
area, Jin Dong area, Panxi area and Bai Yuan E Bo area as the
resource self-sufficient group; Yangtze River Zhong Xia You area
and E Dong area as the resource imports group; and Tai-Gu-Lan
area as the resource scarcity group.
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Table 6.7.1:

China's iron and steel industry geographic
segmentation

Resource imports group

Yangtze River Zhong Xia You area
E Dong area
An Ben area
Jin Dong area
Panxi area
Bai Yuan E Bo area
Tai-Gu-Lan area

Resource self-sufficient
group
Resource scarcity group

Table 6.7.2:

China's iron
segmentation
enterprises)

and
(11

Anshan Iron and Steel Co.
Benxi Iron and Steel Co.
Shoudu Iron and Steel Co.
Tangshan Iron and Steel Co.
Baoshan Iron and Steel Co.
area Wuhan Iron and Steel Co.
Chongqing Iron and Steel Co.
Maanshan Iron and Steel Co.
Panzhihan Iron and Steel Co.
Baotou Iron and Steel Co.
Taiyuan Iron and Steel Co.

steel industry geographic
major
iron
and
steel
An Ben area
Jin Dong area
Yangtze River Zhong Xia You

Panxi area
Bai Yuan E Bo area
Tai-Gu-Lan area

It is important to note, however, that even in the resource selfsufficient group (such as Shoudu Iron and Steel Corporation)
attempts are being made to purchase Australian iron ore mines are
being made. (The Australian Financial Review, Oct. 14, 1992).
Owing to the poor quality of local ore plus time-lags associated
with the construction of Chinese iron ore mines, more of China's
large iron and steel corporations are looking overseas for iron
ore and Australia is given particular attention (Metallurgical
Management in Chinese, 1992, p.23).
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It is clear that the current resource import group should be the
major marketing target. This group includes several of the
largest integrated iron and steel complexes, such as Baoshan,
Wuhan, and the Maanshan Iron and Steel Corporations. These
corporations represent the most advanced metallurgical technology
and possess advanced equipment (1980s and 1990s). Their
development, in terms of increased production output, enhanced
capacity and technical transformation, will be very important for
the Chinese iron and steel industry.

The Yangtze River Zhong Xia You area is also an area which has
a large population and is among the most prosperous economic
development centres in China. Among these areas, the new Pudong
District of Shanghai will be a key economic development District
in the next decade. The Chinese State Council has decided to
accelerate the development and opening-up of the new Pudong
District in Shanghai. This district shall be given greater
support in terms of funds, loans, use of foreign exchange,
financial and taxation policies and greater power to examine and
approve construction projects. For Australian iron ore companies,
a Market-Concentration Strategy would clearly be appropriate in
this area. This targeting strategy focuses on efforts to serve
one market segment. Yangtze River Zhong Xia You area which
includes Shanghai, Naking, Wuhuan, Maanshan and Hefie, is the
strongest steel demand area in China. This area is also one which
is extremely short of iron ore and coal resources for developing
the iron and steel industry. That implies that this area should
be the major marketing target now for Australian iron ore
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exporting.

The resource scarcity group, in the Tai-Gu-Lan area inclu
ding the
Tai Yuan iron and steel complex which is the larg
est special
steel production base in China, will be another poten
tial target
market. As observed by Luck and Ferrell (1979):
'The market
segmentation approach is an attempt to develop an offer
ing that
appeals to some part of the aggregate market.
For market
segmentation to be effective, the following conditio
ns should
exist: (1) It is necessary to identify and categorise
actual or
potential buyers into mutually exclusive groups (segm
ents) that
have relatively homogeneous responses to marketing-mix
variables.
(2) It must be possible to identify characterist
ics of the
mutually exclusive groups that can be used as a
basis for
directing specialised marketing efforts to the different
groups'
(Luck and Ferrell, 1979 p.90).

As the iron and steel industry in the Tai-Gu-Lan area
develops,
the scarcity of quality iron ore will become more
serious,
especially for Tai Yuan Iron and Steel Company whic
h is the
biggest one in this area. It is clear that this comp
any will
consume imported iron ore in the near future beca
use of its
impending lack of resources.

On the other hand, in Australia and elsewhere, rece
ssion and
lower growth has weakened demand for raw materials such
as iron
ore, during the period of the 1980s. The internationa
l market
prices of mineral products have remained steady durin
g the past
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decade. As the industrial structural adjustments take
place in
the developed countries, the steel industry has been
described
as a declining industry.

Due to such conditions, Australia's prosperity is
under grave
challenge. Despite the recent fall in inflation,
its economy
faces many long-term problems. A major obstacle
to the
development of Australia is that raw materials and
primary
products are contributing less and less to world trade
-down, in
a long slide, from 45% in 1963 to 26% in 1989 (Weekend
Australian
May 30-31, 1992). Also the prices of much of what Austr
alia has
to sell have been falling. Today it takes the export
earnings of
300 tonnes of coking coal to pay for the impo
rted word
processing, PABX and other equipment for one exec
utive and
secretary. (Weekend Australian May 30-31, 1992).

In a few years, Australia will have to export 400
tonnes of
coking coal, then 500 and so on. A world drought, famin
e, or a
change in supply and demand for coal, metals, migh
t radically
lift prices for the "Lucky Country". However ther
e is some
movement to suggest that the most likely trend is downw
ard.

There is also strong competition from other mineral
producers
such as Zambia, Chile and Zaire. In these countrie
s, mineral
resources are under government control. Unlike Aust
ralia, the
mining industries of these countries receive financial
support
from their governments, so their costs are much
lower than
Australian mineral products which are heavily depe
ndent on
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private investment.

Does your

firm intend to maintain its current share of iron

ore exported to China's market or enlarge the market size?

The survey shows that almost all firms who currently export iron
ore to China want to maintain their market share and are
preparing to enlarge their export to China. In addition, they
also realised that steel demand is growing.

How do you estimate

the further economic development of

China's iron and steel industry?
Table 6.8:

Respondents views of Chinese economic development

Rapid development 5
Unstable
1
Stable
2

In Chapter 1, the author argued that the rapid growth of China's
economy will make it the world's largest steel consumer and steel
production country. 'The growth of China's gross domestic
product, which has averaged 8.6% annually since reforms began in
1979, should hit double digits in 1992. Unemployment is down to
2.5%, and exports grew 16% last year to US$72 billion. Average
salaries rose more than 10% in 1991 while inflation held at 4.2%.
Government price controls now affect less than a third of
available goods, products and materials are being decontrolled
every month. Meanwhile, foreign investment, which slumped after
1989's political turmoil, in 1992 has climbed to US$5 Billion'
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(Schlender, 'Fortune Asia 2000' 1992, p.27).

9. What marketing strategy is your firm curr
ently using to
explore the Chinese market?

Before formal discussion of this section, it will
be useful to
introduce some theoretical concepts concerned abou
t marketing and
marketing strategies. It seems that there are
many definitions
and concepts concerned about marketing. To answ
er 'What exactly
is marketing, Keith Crosier reviewed over fift
y definitions and
which he classified into three major groups:

'Definitions which conceive of marketing as a proc
ess enacted
via the marketing channel connecting the producin
g company with
its market, e.g. The primary management function
which organises
and directs the aggregate of business activiti
es involved in
converting customer purchasing power into effe
ctive demand for
a specific product or service and in moving
the product or
service to the final customer or user, so as to
achieve companyset profit or other objectives.

Definitions which see marketing as a concept or
philosophy
of business the idea that marketing is a social
exchange process
involving willing consumers and producers,
e.g. Selling is
preoccupied with the seller's need to convert
his product into
cash; marketing with the idea of satisfying
the needs of the
customer by means of the product and the whole
cluster of things
associated with creating, delivering and finally
consuming it.
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(3) Definitions which einphasise marketing as an orientation,
present to some degree in both consumers and producers: the
phenomenon which makes the concept and the process possible'
(Baker, 1983 p.5) So operating under the marketing concept, a
company's entire organisation is welded together into one unified
system, directed toward achieving a single set of objectives.
(Cundiff and Still, 1971, p.563).

'Marketing', in the words of Baker M.J., 'is concerned with
exchange relationships between producers and users, suppliers and
customers. He suggests that uncertainty, confusion or
misunderstanding as to the scope and nature of this exchange
relationship would seem to stem from the fact that all of us have
participated in such interchange and have formulated our own
interpretation of its nature' (Baker, 1983, p.3).

As for the author's understanding, the core problem of marketing
management or formulating marketing strategies and managing its
marketing activities is 'adjusting controllable factors such as
products, marketing channels and physical distribution, promotion
and prices within an environment composed of uncontrollable
factors (competitive, scientific and technological, economic,
behavioural and legal). In line with the marketing concept,
management seeks to manipulate the controllable factors in terms
of the uncontrollable factors, in ways that not only satisfy
customers's wants and desires but facilitate achievement of the
company's objectives (Cundiff and Still, 1971, p.563).
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The current research problem being investigated is important in
understanding the operation of international marketing. The
extent of a firm's involvement abroad is a function of its
commitment to the pursuit of foreign markets. The
internationalisation of business has expanded international
influences even on domestic business (Jam, 1990 p.18).

'The term 'international marketing' refers to exchanges across
national boundaries for the satisfaction of human needs and
wants. Jain also notes 'the essence of international marketing
management is the development of appropriate objectives,
strategies and plans that culminate in the successful realisation
of foreign market opportunities. The world marketplace is marked
by accelerating change requiring explicit statements of
objectives and strategies' (Jam, 1990 p.695).

The international market entry strategies include setting up
joint ventures, exporting, management contracting, and overseas
offices. Apart from the application to export, the alternatives
would appear to be in the area of improving these firms exporting
performance which is only one strategy available in this case.
As mentioned earlier, Australian iron ore firms would do better
to work towards a deeper understanding of China's culture to
assist their business.

The actual responses to date indicate that main marketing
strategies adopted by the Australian iron ore firms are:
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Table 6.9:

Respondents' marketing strategies

Maintain the existing market shares,
development of new opportunities
Direct contact with individual mills
Personal contact
Direct marketing
Use agents

No
1
2
2
1
1

Every kind of business needs to be developed further. In this
aspect, maintaining the existing market shares, developing new
market opportunities doubtlessly is a marketing strategy adopted
by Australian iron ore firms. BHP Iron Ore is working on a fiveyear forecast which suggests China's iron ore imports will grow
from the present level of 20 million tonnes a year to 30 million
tonnes by 1997. That volume growth will largely offset declines
in Australian iron ore consumption by both Japanese and European
steel-markers. (The Australian Financial Review, Oct. 14, 1992)

According to Mr Len Dean, BHP Iron Ore's marketing manager, BHP's
sales into Japan had declined this calendar year, but the drop
had been entirely offset by growth in Chinese imports. He also
expected BHP's iron ore sales into Europe to decline in 1993 due
to the prevailing weak economic conditions, but said 'additional
tonnage likely to be sold into China was again expected to offset
any falls in sales. About 12 per cent of BHP's iron ore exports
are sold into China. Korea and China are the two strongest growth
markets in Asia.' (Australian Financial Review, Oct. 14, 1992).

Direct contact with individual mills will be an acceptable
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practice in China. It is a very good marketing strategy which 'is
concerned with having the right resource available at the right
place at the right time' (Cundiff and Still, 1971, p.570). Direct
contact with individual mills will also help Australian firms to
manage physical distribution of marketing strategies seeking to
inaxiinise the utility or economic value of its products, by having
them where they are needed, at the reasonable cost' (Cundiff and
Still, 1971, p.570).

As mentioned earlier, recent enterprise reforms give iron and
steel enterprises the right to contract with foreign agents in
foreign trade, investment, technical co-operation. This makes it
possible for Australian firms to contact directly with Chinese
iron and steel mills.

For example, Shoudu (Capital Iron and Steel Corporation), one of
the country's largest steel enterprises, has been given more
freedom and rights in investment, foreign trade and finance by
the State Council. According to the official newspaper, the China
Daily, this breakthrough in government policy came after a visit
by veteran Chinese leader Deng Xiaoping to the firm on May 22,
1992.

Shoudu had been given the right to adopt the contract system by
the central government in 1979, thus making it China's first
large state-run enterprise to be granted a reasonable level of
autonomy.
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This autonomy allows Shoudu to set up its own bank, which has
almost the same business scope as the Industrial Bank of the
China International Trust and Investment Corporation. The bank
has been allowed to set up domestic and overseas branches and the
State Council has agreed 'in principle' to allow the corporation
to set up or purchase a bank in Hong Kong.

Following a decision of the Chinese State Council, the
corporation has the right to approve construction projects that
involve the corporation's reserve and self-financed capital.

The corporation has been empowered to approve overseas projects
with less than US$ 10 million of investment and Sino-foreign
funded or co-operative ventures in China with a total investment
of less than 200 million yuan (US$36.4 million). In the past
these types of projects had to win approval from related
ministries and the State Planning Commission. Shoudu also has
been allowed to set up the China Shougang International Trade and
Construction Corporation, which has the right to trade in
equipment, components, raw materials and steel products. (China
Daily, August 5, 1992).

The corporation also has the right to mine in foreign countries,
import second-hand equipment and conduct labour service and
overseas engineering, as well as the right to approve the
establishment of overseas offices and sales networks and the
assignment of personnel. (China Daily, August 5, 1992) There are
clearly considerable opportunities presented to Australia by the
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effects of enterprise reform in the Chinese iron and steel
industry.

Personal contact is also very important, especially for doing
business in China. As Redding observed, 'a further reason for
treating them as one group, despite the variety of environments
in which they operate, is that the overseas Chinese have
developed one particular form of organisation-the family business
and kept to it (Redding, 1990, p.3). Similar to this kind of
family business, the network of relationship, most of it among
the close friends and relatives, is a particular form of
'organisation' in China. 'Confucian ideals, especially the family
as a central tenet, are still well enough embedded in the minds
of most Chinese to make Confucianism the most apposite singleword label for the values which govern most of their social
behaviour' (Redding, 1990, p.2).

Australian firms exporting iron ore, in order to compete
successful, must be available for purchase in the areas where
target buyers are expected to buy them. Personal contacts will
be very useful for identifying appropriate marketing channels.

China appears to have two spheres of economies, the official one
and black market. Those in high places and in control of state
assets are left to allocate scarce resources and are being
rewarded for it (Purves, 1991, p.120) and so a privileged class
has emerged. To take advantage of this privileged class would be
the best way to earn money. In fact most Hong Kong and other
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overseas Chinese businessman are doing this. They try to find
some one of this privileged class and set up Guan Xi with them,
then ask them to look after their business and help them make
money.

As Redding observed, perhaps the most significant thing to be
understood about China today is that it still displays most of
the elements of a pre-modern society. It is still in essence
patrilineal society. This is somewhat similar to that of feudal
Europe. However, it does not contain the feudal structures
typical of post Renaissance European societies in which ties of
allegiance to a local land-owning aristocracy were the basis for
stabilising order and providing security. Landowners in
traditional China were normally not motivated by ideals of nobles
nor were they permanently obliged by family, to perpetuate their
ascendancy. Instead, authority resided in the state via the
mandarin who become the focus of an alternative and unusual form
of power like a king. Dependence on aristocratic protection and
favour of the kind found in Europe was instead represented in
China by dependence on the favour of personified officialdom, and
this is still the key to fostering any important activity in
China today. Without using the networks of Guan Xi, nothing
significant can happen. (Redding, 1990, p.232).

Defining and analysing Chinese markets will be an early decision
input in developing an effective international marketing
strategy. As for this aspect, 'Australia's leading iron ore
producers, BHP and CRA have each earmarked China as one of the
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world's strongest iron ore growth markets.

'With China's steel production leaping from 71 million tonnes to
77 million tonnes this year and headed towards an officially
forecast 100 million tonnes by 2000, the country is facing one
of the world's most acute steel and iron ore shortages.' (The
Australian Financial Review, Oct. 14, 1992). However, the biggest
reason for the optimism over the Chinese market is China itself.
'After the reformist triumph at the Communist Party's 14th
Congress, the country is set to speed up its own transformation
into a market economy. Its leaders are ready to tackle two
pressing issues: overhauling unprofitable state-owned businesses
and streamlining the bloated bureaucracy. In the next few years,
China can expect a wave of foreign investment which has already
begun as well as sustained fast-track growth.' (Asiaweek,
November 6, 1992, p.26).

10. What is your view on the further development of the world
steel industry, especially for the Japanese and European iron and
steel industry?

Table 6.10:

Respondents' development strategies

Strategy
No.
Short term decline
2
Long term stable
2
about 1% increase per annum for next 10 years 1
Less than 1% growth per annum
1
Declined production
1
It is still generally expected within Japan that steel
192

consumption will tend to decline through the 1990 1 s, although now
from the much higher base of the late 19901s. changes in
industrial structure as manufacturing industries continue to
specialise more strongly in high-value products, will result in
the relative expansion of service industries and the shifting
offshore of standard technology manufacturing processes are
expected to contribute to this trend. On the other hand, the
expectations of declining intensity of steel use developed in the
mid-1980s now seem to have been exaggerated (Drysdale, 1989,
P.M.

Japanese steel industry sources expect net exports to stabilise
around current low levels as exports of high-value products (flat
products) and imports of standard items (semis and long products)
both rise compared with the Chinese iron and steel industry.
Drysdale point out that 'Japanese steel production is forecast
to fall to around 90 million tons in 1995' (Drysdale, 1989 p.12).

BHP Iron Ore's a five-year forecast suggests that China's iron
ore imports will grow from the present level of 20 million tonnes
a year to 30 million tonnes by 1997. (Australian Financial
Review, Oct., 14, 1992).

11. If you are currently exporting to China, please elaborate on
any pressing problems (as compared with your dealings with Japan
and Europe).
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Table 6.11:

Perceived problems

Problems
difficulty in getting firm fixed contacts
too many small customers-uncertainty
most mills buy on a annual basiswe would prefer long term contacts
financial problem on the Chinese side
regulated nature of market

No.
1
2
1
2
1

As mentioned in chapter 3, there are a large number of small and
medium local iron and steel works. These small local mills cannot
compete with large corporations, such as Shanghai Baoshan, Shoudu
Iron and Steel Co. Most of them consume the raw materials which
come from local raw materials supply bases. They also lack
financial support from central government to buy imported iron
ore.

Many problems of doing business in China arise from interpersonal
differences, such as those associated with negotiation. Some of
these issues included:

'Chinese place emphasis on trust and mutual connections'
(Harris and Moran, 1990, p.410). There has been a long history
of western imperialism in China (Harris and Moran, 1990, p.409).
As a result of this, it seems foreign business people need to
build a great understanding and trust between them and Chinese
people.

The Chinese side is interested in long-term benefits.
(unfortunately, many western companies forget this Chinese
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characteristic). Persistence will be very important when you are
doing business with China. Usually, it will take time to make
final decision from China's side, because the processing of
decision making must pass through numbers hierarchical channels
to an overloaded top management.

So, In negotiations with the Chinese side, nothing should be
considered final until it has been actually accepted by them
(Harris and Moran, 1990, p.411).

It would be very hard at the beginning to know who is
responsible for making the final decision in business
transactions.

Business people should not be "self centred" when you
negotiate with Chinese, because 'individuality is not normally
well regarded in Chinese society.' (Purves, 1991, p.22).

Chinese respect western people, but it does not mean they
will trust you. Confrontation is avoided, because it is unlikely
that anyone would say "I don't like you" directly. The Chinese
thinking is not like Western people's attitudes. A Chinese
philosophy is to try their best to save face.

When commencing business in China, it is important set up
your own relationship network, which will be very helpful for
doing business. After establishing "Guan Xi" (relationships), it
would be an advantage to reinforce this for the long term.
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It is not a good idea to have too many Chinese people working
together, especially in senior positions. The reason for this is
a feature of the Chinese culture is that it does not protect
privacy. When many Chinese work together, the private affairs and
that of others will be hot talking topics, which will reduce the
efficiency of the organisation and implicate human resource
management. For instance, Purves (1991) observed that the
Administration Manager, Mr So, is watched over by Mr Ho Wing Tai
the union leader. This doubling up of the operating procedure he
attributes to the Leninist political culture which only enhances
suspicion.

It would seem that best way of understanding the Chinese
culture and reducing the cultural gap with local people, is to
try and understand the cumulative deposit of knowledge, beliefs,
values, religion, customs of the Chinese people. 'Economic
explanations are more convincing if they acknowledge culture;
cultural explanations are more convincing if they acknowledge the
market forces of economics; the explanations which have most
effectively stood the test of time have started with the
society's view of authority and then attempted to incorporate the
other features' (Redding, 1990, p.15).

6.3 Conclusion

There are both direct and indirect implications for Australia
arising from the further development of China's iron and steel
industry.
196

The direct implication is that China will need to import more
iron ore from Australia, as China becomes one of the world's
largest steel consumption and production countries. The indirect
implication is that Australia's exports of iron ore to Japan,
Taiwan and South Korea will increase China's imports of finished
steel from these countries. However, increasing imports of pig
iron and ingots from China by Taiwan and South Korea will also
increase Australian exports of iron ore to China.

As steel production declines in both Japan and Europe, China's
iron and steel industry development will become increasingly
important and this development will provide more opportunities
for Australia.

It is clear that Australia-China co-operation in the iron and
steel industry will benefit both sides. But this co-operation is
still in its infancy.

The main problems of co-operation, especially in so far as
Chinese exploration of Australia is concerned, are government
policy (both Australia and China), business uncertainty,
financial problems and competition. To solve these problems,
Australian iron ore exporting firms should keep in touch with the
rapidly changing policies in China. Efforts should be made to set
up personal relationships and business partnerships. For this,
Australian iron ore firms will need to understand Chinese
culture, social aspects and economic systems, which will
facilitate entry and competitive position in China.
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The increased autonomy of China's iron and steel firms (most of
them are state enterprises) will also facilitate further entry
and expand market opportunities. In order to address the problem
of uncertainty arising from the proliferation of small-sized
firms in China this thesis also attempts a market segmentation
for the Chinese iron and steel industry-in terms of raw material
resources.

It is widely known that the building of relationships can be an
advantage in the field of marketing. In the East Asian economies,
relationships are very important to business success. Reliability
and trust have been used successfully by major Chinese and Hong
Kong corporations in their relationships with their
subcontractors.

The cultural value of face could also provide the business with
a motivation that is non financial. Pride in a particular
undertaking is itself an asset to any organisation. The value of
pride and shame plays an important part in Chinese traditional
culture.

The position of China's steel industrial relationships between
Australia is best expressed in the words of a Chinese general Sun
Tzu, who wrote in his book, 'The Art of War'

'IF YOU KNOW THE OPPONENT AND KNOW YOURSELF, YOU NEED NOT FEAR
THE RESULT OF A HUNDRED BATTLES.
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IF YOU KNOW YOURSELF BUT NOT THE OPPONENT, FOR EVERY VICTORY
GAINED YOU WILL ALSO SUFFER A DEFEAT.

IF YOU KNOW NEITHER THE OPPONENT NOR YOURSELF, YOU WILL LOSE
EVERY BATTLE.'

CHINESE GENERAL, SUN TZU, 'THE ART OF WAR' 2500 BC
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Appendix Survey Questionnaire

QUESTIONNAIRE
Please write your position in the company:
Your address:
Does your firm export iron ore to China?
( )

Yes

Please go to section A

( )

No

Please go to section B

Section A:
How many years has your firm been exporting iron ore to China?
( )

less one year

C )

1- 3 years

( )

three years

( )

3- 10 years

( )

over ten years

How many tonnes of iron ore does your firm export annually,
and what is the percentage exported to China?
Does you firm have anyone specially responsible for the
Chinese iron ore export market?
Yes
No
Please identify the source of your information about the
development of the Chinese iron and steel industry.
)

Local newspaper/magazine

( )

International news

( )

Direct contact with the Chinese iron and steel
Mali

industry
( )

Through a private agent

( )

Through Australian government departments

( )

Through Chinese trade department

( )

Others

please specify.

In your opinion, what is the major problem facing your firm's
venture in the Chinese market? (if your firm currently export
iron ore to China?)
( )

Language

( )

Cultural differences

( )

Government policy

( )

Financial problem

( )

Business uncertainty

( )

Personal relationship

( )

Others please specify

Does your firm intend to maintain the current share of iron
ore exported to China's market or enlarge the market size?
( )

Maintain

( )

Enlarge

( )

Reduce

( )

Why? please comment

How do you estimate the further economic development of
China's iron and steel industry?
( )

Stable

( )

rapid development

( )

Unstable

( )

Others, please comment.
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What marketing strategy is your firm currently using
to
explore the Chinese market?

What is your view on the further development of
steel industry, especially for the Japanese and Europeanthe world
iron and
steel industry?
( )

increased production

( )

declined production

( )

Other please specify:

If you are currently exporting to China, please elaborate
on
any pressing problems ( as compared with your dealings
with
Japan
and Europe).

Does your firm need any kinds of help to explore the Chine
se
iron and steel market?
Yes
No

Are any matters not covered in this questionna
you would like to comment? ( Please write anything ire on which
you feel.)
Section B:
Do you think that your firm would have benefited exploring
the
Chinese market or cooperate with China's iron and steel
industry?
Yes
No
( )

Please comment

Does your firm have any plans currently or in
near future
to export iron ore to China? If so, please commethe
nt.
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How would you assess the opportunity of the Chinese market?
( )

very good

( )

good
moderate
bad

( )

very bad Please identify why?

What types of information would you like to receive regarding
the Chinese iron and steel industry?
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