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Abstract

This thesis argues that to better understand global coal
trade, the conventional economic model of trade needs to be
replaced with a more comprehensive international political
economy model of trade. The rapid growth of global coal
trade during the 1970s and 1980s is disaggregated by coal
type, source and destination. The extent and adequacy of
various data sets are assessed and contract data are
selected as the source of greatest information. The
limitations of the conventional least cost trade model are
then evaluated using detailed Japanese and European trade
data. The global coal trade is found not to conform with a
uniform commodity market model, but to be fragmented.

A new international political economy model is then
developed to explain and evaluate the structures which
create a fragmented coal trade. The importance of security,
production, financial and information structures are each
examined in turn. The security structure identifies the
policies and decisions of the state and their importance in
shaping trade. Important state initiatives include the
protection of domestic industry and the promotion of diverse
supply sources. Governments also enter bilateral trade and
investment agreements and form international entities like
the International Energy Agency which affect coal trade.

Most studies of the coal trade concentrate on the production
structure where investment in mines creates the productive
capacity of the industry. Particular attention is paid to
investment where mines are integrated either horizontally or
vertically into 1large productive units which may effect
bargaining power in the trade. The financial structure grew
in importance in the 1970s and 1980s. Coal mines are
increasingly financed on an independent project basis.
However, 1loan finance is not necessarily independent of
traditional investors. Linkages among loans to established
joint venture partners or parent corporations and long term
contracts are shown to be strong.
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The information structure is rarely studied, but essential
to the trade process. Specialised information institutions
have evolved to facilitate the reliable and coordinated
control over trade flows. Japanese trading houses, sogo
shosha, are shown to have an especially strong role in
global coal trade. This pattern is contrasted with the
declining and specialised role of European coal traders. The
comparison of Japanese and European trade patterns and the
attitudes of regional consumers offers a better
understanding of global trade patterns than that offered by
simple competitive models. The result is not only more
detailed insight into trade ©patterns, but a Dbetter
understanding of the resource trade process.
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Global Coal Trade:

An International Political Economy Approach

Chapter 1 : Introduction

1.1 Global coal trade

'(T)here is no other subject besides trade on which
theories diverge more widely, or in which most theories
diverge further from the facts... This is why, in order
to get some overall grasp of the structure of trade, it
is best to begin with the facts, so far as they are
known, and then proceed to the conflicting theories'
(Strange 1988:161).

Global coal trade expanded threefold between 1978 and 1988 to
account for 11 per cent of all global seaborne trade'. The
seaborne trade of 300 million tonnes (mt) across large
distances in 1988 stands in marked contrast to the 46émt
shipped largely across the Atlantic Ocean in 1960. At that
time coal was rapidly being replaced by oil as the preferred
energy source in many applications. The rapid demise of coal
was expected, but did not arise for two reasons. First, the
growing needs of the steel industry increased demand for
coking coal and second, coal remained a low cost source of
energy for large scale applications where its bulk and cost
of handling was accommodated by large scale technology. Global
consumption (mostly steam coal) grew from 2 billion tonnes in
1960 to 2.2 billion tonnes in 1970 and seaborne trade (mostly
coking coal) reached 101mt in 1970 (Gordon 1987).

The expected demise of coal in the 1960s was converted into
an expected bonanza in the 1970s when the rise in oil prices
enhanced the position of competing fuels. Once again the
overly enthusiastic claims of short term expectations were
not realised. Coal trade grew rapidly, but it could not
challenge the position of oil trade. The fears of oil threats
to political security and claims of permanent shifts in
economic advantage proved exaggerated. Simple causal models of
change overlooked the rigidities and underlying structures of
the international system. Forecasts were revised, but there
remained a need to re-examine their underlying basis.
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Many new suppliers and consumers joined the global coal trade.
Over 50 countries traded coal volumes greater than 100,000
tonnes per annum in the late 1980s. Despite this growth, their
experience was neither uniform nor as predicted by the models
. constructed only a few years earlier. Both countries and
companies faced uncertainty.

This thesis argues that to understand the coal trade, the
conventional economic model of a commodity market needs to be
replaced with a more comprehensive model of trade which
recognises the financial, production, security and information
structures that dominate the international political economy.
Trade is one of the most important forms of international
interaction. It is shaped by the above structures and any
attempt to understand trade must recognise their influence.
The coal trade thus illustrates the complex reality which
shapes most types of trade, especially trade in natural
resources.

1.2 The complexity of coal

The failure of conventional models to adequately explain trade
patterns has given rise to a call for new studies to analyse
the 'dynamic interdependence between international
transactions and different international institutions'
(Vosgerau 1989). This study accepts the challenge by combining
the investigation of detailed trade transactions with the
study of the influence of specific trade institutions 1like
contractual and ownership arrangements and the general
international security, production, financial and information
structures.

Coal embodies the complexity of natural resources in both its
physical attributes and its trade patterns. Coal chemistry is
complicated with the utility of the dominant carbon influenced
by many other constituents 1like sulphur, moisture, ash,
volatile hydrocarbons and heavy trace elements. Its trade is
similarly shaped by many factors. Economic efficiency is one
aim of trade, but idealised models of demand and supply fail

16



to accurately predict trade patterns because they ignore the
other structures and strategies that also influence trade.

Demand for coal is dominated by its use as a fuel to release
energy and as a reducing agent in the manufacture of iron.
These two uses and the resulting markets were generally
considered to be independent, but now interact because
technology has changed to enable many types of coal to be used
for either purpose. The two prevalent models of resource trade
overlap in a similar fashion. Global markets (like gold) and
transfers within integrated firms (like bauxite/aluminium)
offer distinct models of trade behaviour. To understand coal
trade, elements of both models need to be used. The resulting
political economy of trade is a dynamic process which
recognises the forces of change and measures the influence of
important structures or strategies.

Coal is a widely distributed natural resource, yet the centres
of production and consumption may be separated by thousands of
miles. The high value of specialised coking coals (relative to
steam coal) and the higher value placed on energy resources in
the late 1970s and 1980s combined with lower transport costs
to enable coal trade to increase across 1long distances.
National boundaries were crossed and international coal trade
(including continental trade) expanded to 370mt in 1988. This
growth in coal trade is forecast to continue in the 1990s, yet
our understanding of the process is incomplete.

Many studies have been undertaken to estimate the cost of coal
production in various countries and to construct components of
the international supply curve based on estimated or average
production costs. Other studies have focused on demand
forecasts by estimating the demand for coal in electricity,
steel and general industrial markets. In each case, coal faces
competition from other sources of energy or alternative
technologies. Rather than duplicate such studies, this thesis
concentrates on the trading function which links the supplier
to the consumer.
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To better understand the resource trade function, elements of
economic (least cost) and political (security) models are
combined with a transaction based model of trade. The result
follows recent developments in international political economy
which explain trade flows as a product of structures built to
meet economic and strategic objectives. The constraints on
economic objectives are not only the well documented
interventions of government, but also the strategic
considerations and structures of the consumer.

To investigate this problem, the study begins its
investigation of the international coal trade from the
position of the consumer. The buyer is assumed to hold a set
of objectives (least cost supplies, price stability/certainty,
stable volumes, flexible volumes, reliable suppliers,
diversity of supply, etc.) which can be identified. To achieve
these objectives, alternative trade arrangements can be
implemented. The arrangements frequently found in the coal
trade include direct investment in production (majority or
minority interests), spot or term contracts, financial support
(loans or sale guarantees) to suppliers, control over
transportation and the use of intermediary trading houses.
These alternatives create many possible combinations for
consumers to use to acquire their resource inputs. Many
different trade networks result.

To evaluate what structures are considered important to the
coal trade, a survey of coal buyers was conducted. The survey
asked questions about buyer's investment in coal production
facilities, the types of contracts used, the importance of
different purchasing objectives and coal qualities, the basis
for selection of suppliers, preferred limits to market share
and number of suppliers, and whether special arrangements were
suitable to establish new suppliers. Three time periods (1980,
1987 and 1995) were used to indicate past and anticipated
changes (Appendix D). The results of this survey are used to
develop a more complete coal trade model based on consumer
attitudes towards coal quality, diversity of supply and
specialised 'quasi-integration' arrangements.
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The objectives of suppliers are not examined in equal detail
because of the proliferation of more than 200 suppliers
scattered among a dozen countries and their more restricted
options (Appendix A). Admittedly, the largest suppliers have
prominent roles in national industries and the transnational
0il companies in particular have extensive international
supply networks incorporating many corporate entities. The
extent of horizontal and vertical integration is measured and
the concentration is considered low enough for the supply
industry to be competitive and responsive to consumer demands.
Given this competition, why do some producers expand more
rapidly or trade for longer periods than others? This question
will be considered by investigating the relationship between
various trade structures and the mines and consumers which are
linked by the structures.

Detailed international trade networks are investigated using
transaction data to gain greater insight into trade patterns
and to assess the success of different strategies or
combinations of consumer objectives. The use of transaction
data is considered essential to overcome the limitations of
aggregate trade data used in most studies. Possible changes in
consumer objectives are also considered for their 1likely
effect on future coal trade patterns.

Before starting the detailed analysis of particular coal trade
patterns, chapter 2 locates the study within the broad expanse
of existing international political economy ideologies and
related trade models. The evolution of steel industry (hence
coking coal trade) locational models is reviewed to identify
the shift from simple production and transport cost models to
recent corporate behaviour and political economy models. Trade
models are often detailed compilations of the simple data sets
incorporated in old industrial location models. The most
popular approach to modelling commodity trade is to construct
an economic model of the production function for identified
supply regions, the demand function for consuming regions, the
transport function for linking supply and demand regions and
a linear programme to derive the least cost allocation of
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production to meet demand. These models generally make simple
assumptions about international market structure. The
conventional definitions and types of market structures are
summarised and a more comprehensive framework proposed.

A more detailed look at the perfect competition model and its
limits is provided in chapter 3. First, the conditions
necessary for a competitive market are identified. The growth
and extension of global coal trade to over 50 countries is
assessed as evidence of competitive conditions being met.
However, prices were found to vary both at the regional and
national 1level. This challenge to the expectations of the
conventional coal trade model created the need for more
detailed investigation. The European spot market for steam
coal is used as the case study where many consumers and
suppliers have combined to form a growing spot market. The
demand for flexible supplies of low cost energy is assumed to
dominate longer term security interests. However, detailed
examination reveals the inadequacies of this model to explain
trade patterns and prices. The problem of data inadequacy (to
accurately test the hypothesis) is considered, but the more
general explanation for the failure of trade to conform to
the perfect competition model is that the market is fragmented
by the procurement strategies of various buyers.

Variations in international coal prices are explained in
chapter 4 by the recognition of security or diversity of
supply objectives held by most consumers. The results of a
survey of consumers (conducted as part of this study) are used
to support a detailed analysis of coal quality and security
of supply variables as predictors of coal price. The largest
and best established international market for coal, the
Japanese coking coal market is used for the initial analysis.
The steam coal market in Japan and Europe are then examined in
the same manner. The conclusion is a call for a more complex
model of global coal trade.

Chapter 5 provides the detailed introduction to the structural
IPE model of coal trade by investigating the security
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structure created by major government and corporate actors.
Government policies and security initiatives to protect or
enhance the position of national importers and energy
interests are reviewed. Government intervention in coal trade
through boycotts, subsidies and selected purchases are
identified as part of national security objectives. Links are
then established between the security and other structures to
reinforce shared objectives.

The production structure is investigated as a measure of the
degree of vertical and horizontal integration operating in the
global coal trade (chapter 6). Backward integration is a
repeated practice by some consumers to secure part of their
imports. The Japanese 'develop and import' policy‘is reviewed
and the related investment by industry studied. Various groups
of investors are identified and the implications for trade
discussed.

The financial basis of the coal industry changed in the 1970s
and 1980s with the investment in new projects largely drawn
from project loans based on a future cash flow secured by long
term contracts. The financial arrangements and contractual
basis of this practice is studied in chapter 7 to determine
the importance of the financial structure in the global coal
trade. In some cases, loans provide a form of dquasi-
integration which reinforces direct investment patterns. In
other cases, loan provisions are independent and based solely
on the banking sector's assessment of project risk.

The information structure provides important 1linkages with
the other three structures and assumes a central position in
the trade process. The importance of transaction costs is
reviewed and the ability of specialised trading companies, the
Japanese sogo shosha in particular, to reduce the cost of
information and facilitate trading partner selection and
contract negotiation is assessed. Detailed transaction data
from the Japanese and European coal trade are evaluated to
gain new insights into the importance of information
structures in arranging trade.
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Each of the four structures is shown to contribute to the
pattern and practices prevailing in the global coal trade.
Important linkages are made between the structures, but their
ability to enhance the power of related structures can also
create conflicts. The result of these distinct structures
operating simultaneously in the «coal trade 1is the
fragmentation of the trade into the diverse components active
around the globe.

The insights gained in these analyses are summarised in
chapter 9. The implications for models of the international
coal trade, other commodity trades and global environmental
issues are discussed. Areas in need of further investigation
are identified and questions posed for further consideration.
In short, international coal trade is shown to be more complex
than suggested by simple models of either competitive markets
(independent units), monopsonist control (Japan Inc.) or
administrative transfers (vertical integration). The
structural model provides explanatory power to understand the
variation identified and to propose the means to make changes.

Endnote:

1. as measured by seaborne tonne kilometres of freight
(Economist 28.1.1989).
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Chapter 2
Trade theory and structural models

2.1 Introduction

The three dominant ideologies of international political
economy and their associated trade theories are reviewed
briefly in this chapter. The review serves three purposes.
First it locates this study within the broad expanse of trade
literature. Second, it serves as a reminder of some of the
models and concepts which will be developed in more detail in
later chapters. Third, it provides an opportunity to note the
limitations of the assumptions underlying the standard models.
The review is then completed with a formulation of the
structural model of trade using the transaction as the basic
unit of analysis.

2.2 Ideology and trade theories

Trade theories are best understood by studying them in the
context of the ideology underlying their associated school of
thought. The three dominant schools of thought in
International Political Economy (IPE) are economic liberalism
or neo-classical economics, Marxism or radical economics and
neo-mercantilism or economic nationalism. Liberalism is based
on the individual. Each individual is assumed to be rational
and utility maximising through the use of markets where trade-
offs are made among alternative goods and services. By
contrast, the basic unit of analysis in Marxism is class. Each
class (labour or capital) is rational and utility maximising,
but capitalism enables capital to exploit labour through the
accumulation of surplus value from the sale of products.
Finally, neo-mercantilists believe that nation-states are the
dominant actors. States are rational and seek to maximise
their relative power through military or economic means
(Frieden and Lake 1987). Each school of thought concentrates
on explaining trade and other international relations through
the study of its dominant actors; these varying explanations
will be explored further in the next section. Before
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considering these in detail it is important to note the
difficulty of deriving trade theories (or indeed most other
types of comprehensive theory) based on the ideology of
dominance of a single type of actor (Sayer 1984).

Gilpin (1987) emphasised the distinction between theory and
ideology because of the fundamentally different view which
each group has of the relationships among society, state and
market. An ideology is the set of 'ideas at the basis of some
economic or political theory' (Concise Oxford 1964:601). It
entails an entire belief system or Kuhnian paradigm. As a
result, the intellectual commitment to the ideology is held so
tenaciously that logic or evidence are rarely able to displace
it (Gilpin 1987). Theories or 'supposition(s) explaining
something based on principles independent of the phenomena to
be explained' (Concise Oxford 1964:1344) are constructed and
facts are selectively recognised or interpreted so as to
reinforce or 'prove' the theory derived from such an ideology
(Strange 1988).

This inability to independently prove the validity of economic
theories was demonstrated by Hamminga in his study of the neo-
classical theory of trade:

'The study of the Ohlin-Samuelson programme (neo-
classical theory of international trade) above is an
example of such a study, showing that empirical,
statistical investigations and refutability have
absolutely nothing to do with the complicated, but
clearly describable methods of theory development in neo-
classical economics.' (Hamminga 1983:151)

The central problem is that each ideology and its associated
theories claim to provide verified positive explanations of
how the world does work, while also presenting normative
positions on how the world should work (Gilpin 1987:26). The
assumed objectivity is lost (Sayer 1984). To break this
tautological underpinning of most studies, it is necessary to
depart from the three dominant schools explaining trade in
terms of either market, class or state relations. Instead,
trade models should be constructed from the complex base of

verifiable trade data and the associated international trading
structures.
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2.2.1 Mercantilism and economic nationalism'

Mercantilism is the forerunner of economic realist ideology
or economic nationalism (Barry Jones 1986). It is based on the
experience of the 16th-18th century when trade grew under the
control of competing colonial powers. It explains trade as a
product of the state and its security objectives. Security was
based not only on military strength, but also on industrial
self-sufficiency and the wealth and security of citizens.
Policies were defined in nationalistic terms with the dual
objectives to increase national power and wealth.

Trade was designed to create an excess of exports to
facilitate the accumulation of wealth (historically in the
form of precious metals). To achieve this end, domestic
industry was promoted and imports restricted by tariffs and
other measures (Viner 1958). Industry was regarded as superior
to agriculture and self-sufficiency in industry was essential
for independence. This industrial protection argument was
articulated and promoted by Hamilton [1791] and List [1841].
The German Historic School was strongly influenced by List and
argued for the protection of 'infant' German industry from
cheap UK imports. The military importance of major domestic
industries was also recognised as an important reason for
their protection (Sen 1983).

The influence of mercantilism extended beyond the 16th - 18th
centuries. Neo-mercantilism draws directly from mercantilist
ideas of state action to control commerce, but many other
terms have also been used to describe aspects of this body of
thought. Economic nationalism, statism, protectionism, neo-
mercantilism, new protectionism have all been used to describe
state-based action to gain advantage through trade. States are
the central actors in this ideology and employ a range of
protective tolls, tariffs, subsidies, licenses, and
regulations of access to promote their position. These
policies have been shown by economic historians to have
dominated the trading relations among nations throughout
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history. Rivalry among Greek city states and Mediterranean
centres were followed by northern European rivalries (Lovett
1988). In each case a series of policies were used to enhance
the revenue or trading position of each state.

The primary objective of each state was to increase its wealth
and power relative to that of other states. Policies which
reduce the total gains of free trade to both parties are thus
justified by the criterion of relative gain to the state
implementing the policy. This quest for relational power
implies that trade is a zero-sum game with the gains of one
party being achieved at the expense of the other. The result
of such a system is conflict.

The incentive to implement neo-mercantilist trade policies is
an uneven outcome from unrestricted free trade or liberalism.
The assumption that all parties are equal in a market is
rejected on the basis that wealth tends to become more
‘concentrated in particular areas and with selected groups.
Monopoly rents, economies of scale and other distortions
enable these unequal outcomes to arise. Dependency or power
relations develop between weak and strong economies. Given
this unequal division of the benefits of increased trade,
states may intervene to promote their position. The resulting
economic nationalism can be defensive, aggressive, or
somewhere between these two extremes. A defensive position or
'benign mercantilism' is the minimum level of state action
required to preserve the security and survival of the state.
At the other extreme aggressive or 'malevolent mercantilism'
regards the international economy as an arena for expansion
and national aggrandisement as in the case of Nazi Germany
(Gilpin 1987:33).

The range of economic nationalist policies used to support
domestic industries received renewed attention in the 1980s
among the world's largest trading countries; USA, Japan and
Europe. Although tariffs had been reduced through series of
multilateral negotiating rounds under the GATT, the use of
non-tariff barriers to trade increased. These interventionist
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policies follow the pattern of old mercantilism and indicate
the revival of older models of gaining national advantage from
trade. Lovett (1988) and Gilpin (1987) illustrate many of the
protective trade policies in use. These trade instruments will
be illustrated by the industrial policies advocated by the
Japanese bureaucracy and implemented by industry (chapter 5).
They provide a prime example of neo-mercantilist policies in
action.

The growing attention paid to the role of the state in
promoting or limiting trade is demonstrated by the 1989 start
to negotiations for the Structural Impediments Initiative
aimed at reducing the $50 billion annual trade deficit between
the USA and Japan (Economist 1989.9.9). This illustrates that:

'states seek to protect themselves and limit the costs to
themselves and their citizens. The struggle among groups
and states over the distribution of benefits and costs
(of trade) has become a major feature of international
relations in the modern world.' (Gilpin 1987:24)

2.2.2 Liberalism, free trade and factor endowment

Liberalism, or economic 1liberalism, forms the basis of
mainstream economics and includes the classical and modern
theory of international trade. This body of literature is
sometimes called neo-classical economics to recognise the
developments since classical free trade theory was
established. Like mercantilism, it is an ideology which has
been developed over time. Liberalism began as a reaction by
Adam Smith and David Ricardo to the prevailing mercantile
system. Rather than have an international economic system
distorted by state objectives, they advocated a free market
based on economic efficiency. Smith [1776] explained that
everyone would benefit from a market where 'the invisible
hand' established a market price at the equilibrium created by
balancing supply and demand. Individuals were able to make
efficient trade-offs in choosing between goods by using the
price mechanism. In this way, they maximised their individual
utility or well-being. Improvements in efficiency increased
total wealth and everyone was better off. The gains made in
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local markets applied equally at the international level as
unrestricted markets were proposed as the best means to govern
trade.

Ricardo added a new dimension to the free trade theory by
demonstrating that the benefits of trade came not only from
absolute advantages, but also from 'comparative advantage'
within national economies. Each country should specialise in
the production of goods which it is most efficient in
producing, even if another country has an absolute advantage
in producing those goods. The benefits of trade are shared
because factors of production in both countries are used more
efficiently than if no trade took place. An equilibrium is
established between the countries based on the concept of
reciprocal demand as explained by Mill [1848]. This result
predicts harmonious relations among trading states in contrast

to the rivalry predicted by economic nationalism®.

The classical theory of international trade was extended in
the 20th century to become the modern or neo-classical theory
of international trade by linking comparative advantage to
domestic factor endowments. The Heckscher-Ohlin theory of
trade recognises differences in national factor endowments and
predicts that countries will export goods which are relatively
intensive in their abundant factor (eg. labour or capital).
Heckscher (1949 translation [1919]) proposed the factor-
endowments theory and Ohlin [1933] further developed and
elaborated the theory. The theory is based on the comparative
advantage of countries being derived from their factor
endowments. In short, countries with abundant labour will
specialise in 1labour intensive industry while those with
abundant natural resources will specialise 1in resource
industries. Changes in these endowments over time (ie.
international labour mobility, skill acquisition, and capital
accumulation) and the resulting change in trade patterns have
been studied through the construction of general equilibrium
models (Haaland, Norman, Rutherford and Wergeland 1988)3.
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2.2.3 Marxism and dependencia

The writings and ideas of Karl Marx have given rise to a wide
range of theories and literature generally called Marxism or
radicalism. The distinctive feature of Marxism is its use of
class as the basic unit of analysis. Capitalism is seen as an
economic system where one class owns the means of production
(capital) and another (labour) provides the work to produce
goods‘. The value of a good was precisely equal to the labour
time necessary for its production (labour value). Since the
subsistence value of labour (that necessary for his/her
maintenance) was less than the price the product was sold for,
the capitalist was able to extract the difference, or surplus
value of the good, as profit. This enables capital
accumulation to take place. The conflict between classes
arises from the capitalist accumulation of wealth (surplus
value) from goods created by the work of labour.

The capitalist system is no longer the neutral provider of
benefits to all as portrayed by 1liberalism. Instead, it
creates conflict among classes within an economy and this
conflict is extended into the international community by
trade. Trade thus becomes a means to extend domestic
capitalism and further the unequal allocation of wealth. In
isolation, a capitalist economy suffered from the over-
production of goods (because labour was not paid enough to
afford to buy them) and a falling rate of profit (because the
most profitable investments were made first) (Marx [1867]).
Both of these problems are overcome by capitalist economies
becoming colonial powers.

The colonies offered new markets for the sale of excess goods,
sources of cheap raw materials and opportunities for
profitable capital investments. This expansion of capitalism
is based on unequal relations among classes and countries.
Lenin (1933) termed this process, imperialism.
Underdevelopment is created where the economic structures of
capitalism cause the terms of trade for developing countries
to deteriorate or remain unequal (Amin 1976). This model of
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development has been termed dependencia and is strongly
supported by many Latin American scholars (Gunder Frank 1978).
The result of the expansion of the capitalist system and
international trade is uneven development and conflict among
countries and classes.

The great contribution of Marx's analysis was not the labour
theory of value which was shared by other classical economists
like Ricardo. Instead, it was his exposition of the process of
capitalist accumulation and use of surplus value. These
structural insights formed the basis of much subsequent
research and radical theory.

2.2.4 Intra-industry trade and transnational corporations

'There is a pressing need to integrate the study of
international economics with the study of international
politics to deepen our comprehension of the forces at
work in the world.' (Gilpin 1987:3)

Each of the three ideologies outlined above failed to predict
the major changes in the international trading system
experienced during the post war expansion in trade. Two of the
most important changes were the rise in intra-industry trade
among developed economies and the rapid growth of
transnational corporations. The dominant ideology governing
trade during this period was an extension of the liberalism
described above. Global trade was to move toward the free
market ideal via an international system of rules to govern
conduct and reduce tariffs (the General Agreement on Tariffs
and Trade, GATT). The dominant neo-classical theory of trade
is thus taken as the reference point from which new trade
theories are developed.

Instead of experiencing increased specialisation and inter-
industry trade as predicted by comparative advantage theory,
the rapid expansion of trade in the 1960s-1980s was based on
the simultaneous increase in exports from most industries
(Balassa 1967; Grubel and Lloyd 1975). Cars, computers,
components and machinery were exchanged among developed
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countries. The gaining of economies of scale (increasing
returns to scale) and product differentiation provided an
independent basis for trade from comparative advantage. The
mobility of factors, especially capital, proved complementary
to intra-industry trade.

The existence of scale economies, product differentiation and
imperfect competition usually leads to trade studies based on
partial equilibrium rather than general equilibrium. These
models calculate a new equilibrium for the industry under
study, in isolation from changes in the rest of the economy.
The trade literature thus features industry specific models
constructed in accordance with existing trade patterns rather
than the abstract concepts of comparative advantage (Haarland
et al 1988, Helpman 1984). This partial approach to trade
studies by concentrating on a single industry will be
explained in further detail when coal trade models are
reviewed later in this chapter.

The intra-industry trade (IIT) model explains the divergence
between the neo-classical model and post World War II
experience in the trade of manufactured products (MacCharles
1987). It also has implications for resource trade because of
the increased research into the role of transnational
corporations (TNCs) in international trade’. The behaviour of
firms is recognised as being of direct importance to the model
and the advantages conferred in international marketshare by
'first mover decisions' are shown to be a significant
determinant of success. The IIT model introduces firm-
specific advantages to explain the role of transnational
corporations (TNCs) as prominent international traders. Each
company is a single entity which owns and manages economic
units in more than one country. Definitions and the structure
of these companies vary, but control is generally exercised
from a central headquarters in the 'home' country over the
branches in 'host' countries.

A substantial proportion of intra-industry trade thus takes
place among the international branches of transnational
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corporations (MacCharles 1987). This intra-firm trade has lead
to the recognition of new determinants of trade like the
corporate promotion of brand names, marketing of
differentiated products to maintain marketshares and the
creation of barriers to restrict the entry of new producers.
The role of large international producers is recognised as an
important feature of international trade. The accurate measure
of the amount of intra-industry trade which is conducted
internally within transnational corporations is difficult
because of limited reporting by firms. Despite the limitations
of data, intra-firm trade in the 1970s was estimated to
account for 70% of USA exports and 75% of UK exports (Strange
1988:173; Meyer 1978). Other studies suggested that 25% of
global trade in manufactured goods was among international
branches of integrated companies (Watts 1987). Transnational
corporations are thus major actors in inter-industry trade
where resources, goods and services are exchanged across
national borders, yet within the same company (Taylor and
Thrift 1982). Under these circumstances, trade becomes a
function of transfers within vertically integrated companies
and only follows the pattern of integrated specialisation
predicted by neo-classical economics to the extent that the
companies' assets follow the same pattern.

The importance of transnational corporations is well
established by their prominent position in trade. However, the
explanation of this phenomena is different for each of the
three ideologies described above. Economic nationalists see
TNCs as extensions of the interests of the state in other
countries (despite conflicts between companies and home
government policy) and are a measure of the power of the home
state (Gilpin 1975). Liberal economists did not predict the
emergence of large TNCs because the standard market model is
based on the participation of many suppliers and consumers.
Given that TNCs play such an important role in trade an
explanation for their emergence was based on the
identification of firm-specific advantages like brand names or
market familiarity and control over technology or information.
In contrast, Marxists often point to the role of TNCs in
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extending the conflict between capital and labour into the
international arena.

Rather than examine these companies from one of the three
ideological positions outlined above, this study argues that
TNCs are better understood in terms of their relation to the
four primary structures of international political economy
(security, production, finance and information). The
contribution of TNCs to the international production structure
has received wide recognition and study. However, TNCs also
have important implications for the political and economic
security of both host and home countries. They have a major
impact on international finance as diversified and often low
risk borrowers from international financial institutions. The
fourth structure, information, is also central to the role of
TNCs as they are able to control market information,
technology and other specialised information to use to their
advantage in various national settings. The complementary
study of these four structures thus provides a more complete
understanding of TNCs and their role in the international
economy than the focus on any one dimension alone. A similar
four-sided approach is outlined below to study the
international political economy of the global coal trade.

2.3 International political economy and primary structures

'The parallel existence and mutual interaction of "state"
and ''market" in the modern world create "political
economy"... The relationship of state and market, and
especially the differences between these two organising
principles of social 1life, is a recurrent theme in
scholarly discourse... For the state, territorial
boundaries are a necessary basis of national autonomy and
political unity. For the market, the elimination of all
political and other obstacles to the operation of the
price mechanism is imperative. The tension between these
two fundamentally different ways of ordering human
relationships has profoundly shaped the course of modern
history and constitutes the crucial problem in the study
of political economy.' (Gilpin 1987:9-11)

This study argues that the analysis of the international
political economy of trade should contribute to the knowledge
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of scholars from any of the major schools of thought, despite
its lack of conformity with a single ideology. The relative
importance ascribed to markets, state objectives or class
conflict can each be better informed by a detailed evaluation
of trade patterns and processes. To organise such a study it
is necessary to have a meaningful framework which relates the
structures and processes in society to the trade patterns
observed. Most political economy models are based on the
tension between economic and political forces as represented
by markets and government. Rather than restrict this study to
such a two dimensional model, the complexity of trade is
presented through a four dimensional framework. The structural
approach is adopted to investigate the importance of the
security, production, financial and information structures
(Strange 1985, 1988). These four 'primary structures' are
selected because of their dominant role in determining
international political economy in general and trade in
particular.

There is a need to merge the ideas and methods of individual
disciplines. The state focus of international relations, the
market focus of economics, the spatial focus of geography and
contractual/reqgulatory focus of trade law each need to be
broadened and integrated (Rees and Odell 1987). To achieve
this integration, Strange proposed that the central feature to
incorporate in IPE research is the study of structural power.

Structural power 1is the ability (unevenly distributed
throughout the system) to shape the basic structures of
production, security, finance and information (Strange 1988).
Its study is absent from most IPE work, with the exception of
Marxist studies which largely confined their research to
structural power in the production structure. Strange (1988)
extended this argument and declared that trade is dependent
upon each of the four primary structures. Rather than regard
trade as the outcome of unimpeded supply and demand, a complex
and interlocking network is recognised. Political bargaining

over access to markets, corporate decisions regarding secure
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as well as profitable sources of supply, and unequal access to
finance and information all affect trade patterns.

The bargaining power exerted over trade through these
structures is argued to be more important than the
international trading regimes and international organisations
normally studied. The current regime thus reflects 'the
interests and bargaining power of the most powerful states on
the conduct of the most effective traders' (Strange 1988:162).
To gain a better understanding of trade, the security,
production, financial and information structures each need to
be studied to determine its individual effect and their
combined impact\on trade. The result of such studies should be
an improved explanation of the uneven experience of trade
participants.

2.3.1 The security structure

The security structure includes the military alliances and
conflicts which promote or prevent trade flows. In the case of
coal, the trade flows among the traditional blocks of
countries in Eastern and Western Europe are comprised largely
of exports from the east to the west. These exports are
stimulated by the need for western currency, but are limited
by the growing level of demand within the planned economies.
Trade flows are also prevented by political decisions. Taiwan
cannot import coal directly from the Peoples Republic of China
so shipments need to be arranged through third countries like
Hong Kong. Similarly, South African coal is prohibited from
being imported by several European countries (SOMO 1989a).

The trade impacts of security objectives also arise from the
promotion of military related industry in every industrial
power (Sen 1983). Both domestic and secure international
resources are integrated into a trading system to support
military objectives. As part of this security system, priority
is given to domestic industry and sources of fuel. The coal
industries of Germany, UK, Japan, Belgium and other countries
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have been protected from international competition for decades
as part of this arrangement (IEA 1988).

Security structures also extend to the security of the
economic welfare of citizens. The state plays the dominant
role in defining these security objectives and trade is
influenced both indirectly and directly. In the 1970s,
security issues were redefined in the USA and other countries
to include energy security. Concern over oil supplies lead to
the promotion of nuclear energy in the 1970s. The second oil
shock stimulated an emphasis on coal as 'the bridge to the
future' when new fuels were to come on stream (Ezra 1979,1980;
Landsberg 1979; Wilson 1980a,b). In the 1990s issues of
environmental security are assured a higher profile and
studies of energy systems, including coal combustion, will
need to investigate the sustainability of their impact on the
environment.

Other examples of the importance of energy to security include
historic disputes over access to coalfields in Europe and the
1987 initiatives to protect o0il supplies by reflagging Kuwaiti
tankers to ensure military protection by consuming countries
(Strange 1988:186-190). The varied and complex interaction
among importing states, exporting states and oil companies was
demonstrated with the o0il embargoes, expropriations, and
oscillations in production and trading relations in the 1970s
and 1980s (0Odell 1986). Coal was included by the world's
political leaders as an essential component of secure energy
supplies in the 1980s (IEA 1982). Predictably, it has been
included as part of the energy portfolio of most major oil
companies. This raises the question of 1links between the
security and production structures.

2.3.2 The production structure

The production structure is the primary structure which
creates wealth and includes all of the arrangements that
enable production to take place. It provides the base of all
political economy and is the most extensively studied of the
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four primary structures. Conventional economists and Marxists
alike have focused their attention on production. In the first
case, the emphasis is on markets for the exchange of products
and the promotion of economic efficiency and competition
through the division of labour and promotion of
specialisation. The Marxist studies concentrate on the
production structure as the means by which the capital class
systematically extracts surplus value or profit from the work
of the labour class. This process has simply been extended
from the national to the international scale. The studies of
TNCs and intra-industry trade described earlier are also
concerned mainly with the production structure. The result of
all this investigation is a very large literature from a
variety of perspectives. Valuable insights have been gained,
but it is argued in this thesis that a more complete
understanding of trade can only be achieved by recognising the
role of other structures as well.

The current production structure has been shaped by the
emergence of capitalism in North West Europe and its dynamic
spread over most of the world. Even the centrally planned
economies (CPE) are connected to the structure through their
participation in international trade and their integration may
accelerate in the 1990s. The structure has been reshaped
through the internationalisation of production from its
earlier national base. The rise of transnational corporations
is only one expression of this change in the production
structure whereby international structures have Dbeen
constructed to replace independent national production
structures in importance (Strange 1988:62-65).

2.3.3 The financial structure

The financial structure has two important elements. First it
comprises the ability to create credit where power is shared
between the state and banks. Second, it includes the
establishment of exchange rates for currency exchange where
power is shared by the state and markets. The capital markets
of the world are closely integrated and provide strong
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connections between national elements of the financial
structure.

The ability to create credit is a primary source of power in
the international arena because it frees new investment in the
production structure from the accumulation of past surplus
value or profits. This is an important development which
relaxed the tight linkage between production and financial
structures when most investment was made by companies
investing their profit in new ventures or using corporate
loans to extend their production. In the coal industry, the
shift from production to finance based structures as the
source of new investment is well demonstrated. The old pattern
of steel mills and electricity companies investing in mines to
supply their coal needs (as part of a vertically integrated
production structure) changed to the new pattern of project
development where several parties take equity interests, but
most of the investment is raised from project loans (financial
structure) rather than equity capital.

The ability to create credit also creates discretionary power
so that finance is made available to some actors in larger
amounts and on better terms than to others. Developed
countries and large corporations are likely to have better
access than developing countries and small companies. Risk
assessment is important and a preference may be made for
capital intensive, low risk projects, like Alaskan/North Sea
oil facilities or northern Canadian coal mines, over low cost,
high risk investments in other countries (Strange 1988:88-
91) . Risks of changes in exchange rates also need to be taken
into account. The denomination of loans in yen, dollars or
other currencies can have a major impact on the allocation of
exchange rate risk for repayments in the future. If loans are
valued in yen, coal prices set in dollars and production costs
based in a third currency, the viability of a project can vary
markedly with exchange rate fluctuations.

The financial structure thus provides a related, yet distinct
structure to the well recognised security and production
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structures described above. A growing literature has emerged
to recognise the importance of this structure and its central
role in the international political economy.

2.3.4 The information structure

The fourth primary structure is that of knowledge and
information. It has received far less academic inquiry, yet is
argued in this study to be equally as important as the first
three structures. The knowledge structure can be divided into
three levels: beliefs, knowledge/information and the channels
of communication. As in the case of the financial structure,
power in the knowledge structure is important in both the
negative and positive direction. The decision to withhold or
restrict information and knowledge is just as important as the
positive decision to provide information (Strange 1988:115).
The use of this structure is more difficult to quantify than
the extension of credit or the approval rate for 1loan
applications. For example, the supply and transfer of
technology is one important measure of the knowledge structure
in action. Even . in conventional open cut coal mines, computer
based systems can increase the productivity of workers and
equipment.

The three tiered knowledge structure can undergo four types of
associated change. First, the perceptions and beliefs which
underlie value Jjudgements and political/economic decision
making can change (at the belief level). Second, the type of
use of information channels, like language or annual reports,
can change (at the information level). Third, the provision of
and control over information can change (at the information
level), and finally the channel itself can be changed in terms
of technology or access (at the information channel level).
The final two types of change are considered independently
because they operate at different levels of the knowledge
structure and are each important in the study of trade

information®.
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The change in information channels has received the greatest
amount of attention of the four changes identified. The
increase in satellite communication and the exponential growth
of computer based information systems and information storage
are well known. However, information systems and channels also
include trading houses and these play a central role in the
distribution of trade information. The control over the
information transferred has been given much less attention and
this study will argue that the private control of information
is one of the more important types of power in determining
trade patterns.

Although information is rarely priced, the acquisition of
information and its treatment as a private rather than a
public good 1is important. 1Indeed, information may be
transferred from private to public hands, but still hold
significant value for the short, yet critical period when
trade agreements are reached. The role of information is thus
considered by this study to be of central importance to the
determination of trade patterns. This hypothesis stands in
contrast to the classical economic assumption of perfect
information.

Given the relatively small amount of attention paid to the
role of information in trade formation, this study offers a
significant contribution by making a detailed evaluation of
the role of trading houses as information channels. The
importance of information is shown in its applied role rather
than as an aggregate indicator of a new 'information era'‘.
Information is not studied or valued in isolation. Instead it
generates value by being integrated with the other three
primary structures of security, production and finance. A more
complete understanding of trade is thus generated by
highlighting the role of information and its linkages to other
international structures.

In addition to verifiable information and its communication
channel, changes in beliefs can also be important for trade.
Expectations about the future can change, not only on the
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basis of a known trend, but also as the fulfilment of dominant
expectations. The role of forecasting and reliability of
beliefs can also be examined as part of the knowledge
structure.

Each of the four primary structures described above interact
with the others. The measure of relative importance may be
difficult because of these interactions. However, changes in
the relative power of actors using these structures may be
less difficult to identify because of reinforcing connections
among the structures. Equally important will be conflicting
changes where a positive change in one structure is offset by
a negative change in another. Such comparisons should provide
a more detailed insight into the influence of structural power
on trade patterns than the single minded emphasis of any of
the three ideologies outlined at the start of this chapter.

The pyramid of interaction illustrates how the four structures
interact with each other to shape the international political
economy (Figure 2.1). For example, the role of the information
structure can be seen as linked to the other three structures.
Each interaction will be considered in the chapters which
follow. This identification of the primary international
structures provides a broad framework on which to build a new
analysis of international coal trade. However, these broad
structures need to be complemented with a detailed
understanding of the trade process if strength is to be added
to the above model. This study provides internal strength
through the provision of micro-level transaction data to fill
in between the structures outlined above. Like the combination
of concrete and steel in construction projects the result will
be a better building than either would provide alone.
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Figure 2.1: The IPE model of four primary structures

A. Balance

B. Pyramid

trade

structures - S= security

P = production
F=financial
| = information

balance - S = state
M = market

Source: adapted from Strange 1988: 27
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2.4 Conventional market structure studies
2.4.1 Definitions

The term 'structure' is used frequently in this text and the
literature to which it relates. Indeed, the term is used so
frequently, that it is rarely defined. To avoid confusion over
terms this section contrasts the above definitions of the four
primary structures (security, production, finance and
information) with the definition and study of conventional
market structures.

Studies in market structure generally equate structure with
the number of firms active in a particular market and then
consider what influences this number (eg. barriers to entry)
and what behaviour is representative for a particular market
structure (Stiglitz 1986). The common meaning of the term is
worth noting to contrast the simple definition of market
structure with the more extensive description of the four
primary structures of international political economy
presented earlier. Structure means the 'supporting framework
or whole of the essential parts of something' (Concise Oxford
1964:1279). The 'whole of the essential parts' extends beyond
the simple number of firms participating in a market, hence
the need for detailed investigation into the components of the
security, production, financial and information structures
which influence trade. This section will explore this
extension by briefly reviewing some of the literature relating
to conventional market structures and their associated
behaviour.

2.4.2 Competitive structure

The conventional structure of markets assumed by most trade
models is that there are many producers and many consumers.
Each actor has no influence over the price and acts as a
price-taker. The price at which the market clears is
determined by the marginal cost of supply equalling the
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marginal value of demand. Variations in price are caused by
short term imbalances between demand and supply.

However, the functions of supply and demand represented in
trade models are not necessarily independent as assumed in the
competitive model. The characteristics of a competitive
commodity market are examined in more detail in chapter 3 to
enable a comparison to be made between the actual
international coal trade pattern with its prevailing prices
and that predicted by a perfectly competitive market.

To measure the degree of competition in a market, measures of
industry concentration are usually made in terms of the
marketshare controlled by the largest 4 or 8 firms. While
these measures identify changes in industry composition over
time or between markets, they are inadequate predictors of
market behaviour. A range of models have been put forward to
explain market ©behaviour under different levels of
concentration.

2.4.3 Monopoly and monopsony

'(T)he economists's interest in imperfect competition on
resource markets is based on real world evidence.'
(Withagen 1985:29)

The failure of international markets to perform as predicted
by free trade theory 1led to the study of monopoly and
oligopoly theory. In contrast to the many small firms
operating in a competitive market, a monopoly consists of only
one supplier. To maximise their profit, monopolists restrict
supply (relative to a competitive market) until their marginal
cost equals marginal revenue from the industry demand curve.
A higher price for the good results and the monopolist gains
the monopoly rent from this market structure. However, where
other products act as substitutes for the good in question or
other special conditions are met, the optimal pattern for the
monopolist can approach that of a competitive market structure
(Stiglitz 1986).
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Unlike markets dominated by a monopolistic supplier (which
have received detailed attention as indicated above), those
with monopsonistic characteristics (a single buyer) have been
given 1little attention. Anderson (1987) suggests that this
lack of attention to monopsony is due to the bias that the
consumer should benefit from market transactions. This bias
has not been accepted by those interested in producer groups.
Robinson (1987) articulates the economic concerns about
monopsony in her study of commodity exports from less
developed countries which are controlled by a single, or small
group of, importers or processors based in the developed
countries. The result is a transfer of the benefits of trade
to developed countries and a continued decline in the terms of
trade for less developed countries.

2.4.4 Horizontal integration and oligopolies

Given that the exercise of market power where numbers of
suppliers are small can influence trade volume and price, the
options for oligopolistic behaviour need to be considered. The
number of suppliers may be small because of horizontal
integration which combines many production units within a
single corporate entity or because of factors like economies
of scale or specialised technology which promote large scale
operations and restrict entry. The behaviour of firms in such
imperfect markets has been modelled with the Nash equilibrium
being one of the best known solutions to cartel formation. In
this case, it is assumed that the gains to each member are
maximised and no side-payments are made. However, this
solution is not unique and if other strategies are adopted,
then a different solution will result. The range of options
can be limited by cooperative cartel action, but no single
behaviour strategy can be predicted.

Alternatively, oligopolies may act in non-cooperative ways
where individual actors seek to maximise a particular
objective. In the Cournot model, oligopolists decide their
level of output based on the assumed output levels of their
opponents. A Nash equilibrium can be calculated for such a
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model and is known as the Cournot-Nash equilibrium. By
examining prices instead of output Bertrand suggested a
similar model. The assumption that other producers had fixed
levels of output was relaxed by Stackelberg who showed how
other producers might react to oligopolists’decisions. These
reactions were considered to form a reaction function by
Bresnahan (1981).

Many insights into the theoretical performance of these market
structures and alternative behaviour patterns were developed
in relation to resource trade questions following the OPEC
cartel's success in raising the price of o0il in the 1970s.
Simplified models were constructed where a cartel and fringe
suppliers interact in a resource market. Questions about the
effect of market structure on price, the order of exploitation
of resources and the distribution of benefits among producers
were addressed.

Initial o0il industry studies (Salant 1976; Pindyck 1978)
assumed a Nash-Cournot behaviour pattern where the behaviour
of each participant was not affected by the behaviour of
others. In this case, the cartel takes the supply from the
fringe as given and sets the price to maximise its discounted
profits. The result is simultaneous production by both groups
of producers until the fringe exhausts its resources and the
cartel then becomes the sole producer. Prices start higher
than under a competitive market structure and the producers
gain more benefits from the trade (at the expense of
consumers). However, the derivation of the Nash-Cournot
equilibrium is based on many assumptions. When the assumed
identical revenue and cost structures of the two groups of
producers are changed, the sequence of exploitation also
changes (Ulph and Folie 1977, 1980).

Behavioural assumptions can also be changed. The Stackelberg
equilibrium was considered a better model because it permitted
strategic behaviour where the cartel could take into account
the reaction of the fringe to its announced production
schedule (Gilbert 1978). In this model the fringe is assumed
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to recognise the market power of the cartel and takes its
supply schedule as given. A supply schedule is again derived
and price paths assessed. A problem arises however, because
'dynamic inconsistency' creates an incentive to change from
initial production schedules (Newberry 1981). If binding
contracts were not made to ensure compliance with production
schedules, the cartel will be tempted to change production
levels when the fringe is depleted to maximise its discounted
flow of profits (Ulph and Folie 1977, 1980). Unique solutions
can be derived from either the Nash-Cournot or Stackelberg
models. However, they are defined by strict assumptions and
the relaxation of these assumptions or the introduction of
uncertainty makes the model indeterminate with more than one
outcome possible. Coal market studies considering such
oligopolistic behaviour are reviewed later in this chapter.

2.4.5 Vertical integration

An alternative market structure is the vertical integration
model where the production and consumption functions are
contained within a single enterprise. Perry (1987) defines a
vertically integrated transaction as one where either the
entire output of a firm is used by a single firm or the entire
input of a particular good is acquired from a single firm. In
addition, these transactions are internalised by a single
company owning or controlling the neighbouring stages of
production or distribution. Other studies relax Perry's first
assumption and consider a vertically integrated transaction to
be one which takes place between two units of the same
corporate entity. Some measure of control or coordination is
assumed although the measure (i.e. 50% ownership) varies from
study to study.

Transactions within the vertically integrated company replace
market or contractual transactions and are administered by an
internal hierarchy as explained by Williamson (1975, 1986,
1988) in the transaction cost literature. The objective of the
vertically integrated enterprise is assumed to be the
maximisation of profit (and reduction of risk) over the whole
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operation rather than rely on the profits from a single
function’. This may be achieved through the reduction of
transaction costs or improved efficiency from the coordination
of both operations. Coal consumers like the mills, electric
power companies and even cement companies in Japan have
invested in overseas coal mines. This type of integration
reshapes the production structure of the coal industry and

will be examined in chapter 6.
2.4.6 Quasi-integration

In addition to the complete integration of two or more units
within a single corporation, various forms of quasi-
integration are possible. Vertical 'quasi-integration' was
defined by Bloise (1977) to recognise special trading
relationships between firms in neighbouring stages of
production or distribution where all of the product of one
firm is supplied to or consumed by the other. Equity
investments, loans or loan guarantees, leases or real estate,
long term contracts and capital or inventory credits have all
been used as forms of quasi-integration. In the study of the
Japanese coking coal trade, D'Cruz (1979) identified four
forms of quasi-integration (partial equity linkages, long term
loans, 1long term contracts and 1logistical 1linkages) for
investigationf

'These linkages result in a closer than arm's-length
relationship between the parties, a relationship
intermediate between that which exists among independent
buyers and sellers and that among divisions in a
vertically integrated firm.' (D'Cruz 1979:1)

The detailed investigation of these various forms of quasi-
integration as part of the structures which shape coal trade
will be presented and evaluated in later chapters. Existing
coal trade models based on simple market structure assumptions
are examined first.
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2.5 Coal trade models
2.5.1 Comparative advantage and resource endowment

'The most obvious factors that explain a good deal of
international trade are ‘'natural resources' - land of
different quality, mineral deposits, etc. ... While it is
easy to explain why Kuwait has a 'comparative advantage'
in o0il, Bolivia in tin, (Australia in coal), etc., the
existence of natural resources presents the economist
with certain theoretical complications' (Haberler 1977:4)

The appealing simplicity of comparative advantage in natural
resources as the model to explain resource trade has been
proposed and refuted. While early descriptive trade studies
and locational models followed this approach, later studies
became more sophisticated. The evolution of these studies is
illustrated by starting with the classic work of Jevons (1965
[1865]) and Chisholm (1980 [1889]). Jevons was concerned about
the exponential growth in coal consumption and coal trade
following the introduction of free trade laws in the 1840s.
Given a finite endowment of coal, he calculated how long
economic growth could continue before coal became
prohibitively expensive because of the depths from which it
had to be mined. Discoveries of new deposits, changes in
technology and competition from other fuels have changed the
actual pattern of trade and consumption from that calculated.

In contrast to the classic resource problem posed by Jevons,
Chisholm presented a simpler description of global commerce
which was revised 20 times over the next century (see also
Stamp 1947). His 'Handbook' included substantial sections on
resource (including coal) production and trade. The pattern of
trade flows from prodﬁction at scattered resource deposits to
consumption in centres of population and industry provided
useful overviews of global trade. These descriptions of trade
patterns implicitly adopted a comparative advantage and factor
endowment view of trade.

To improve these studies, the complexity of natural resources
themselves needed to be recognised. Natural resources are much
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less homogeneous than labour and capital because of their
chemical complexity, geographic location, depth of deposit,
and other characteristics (Haberler 1977; Rees 1985).
Production functions can not be assumed to be the same, or
even homogeneous (constant returns to scale). The production
of the same resource may be capital intensive in one country
and labour intensive in another. Technologies vary in both
distribution and suitability.

Brookfield (1977) responded to the comparative advantage
explanation of resource trade by claiming that even if it
explained the international pattern of the extraction
industry, it certainly failed to explain the pattern of the
processing industry. These were a product of the
interdependent, yet uneven development process (Brookfield
1976) . Resource endowment simply creates the opportunity to
participate in resource trade, it does not imply the ability
to mobilise other factors (ie. capital, technology,
infrastructure, and specialised skills) required to achieve
the opportunity (Radetzki 1990; Rees 1985). The simple
economic model overlooks the need for all four primary
structures to be coordinated to enable trade to happen.

One of the first groups of models used to explain the coal
trade is the 1locational models. These models were first
suggested as the basis of a unifying trade theory. However,
their simplifying assumptions soon led to models conflicting
with reality and the need for more complex models was
recognised. In these location models, coal was incorporated as
one of the inputs into the steel industry -~ the typical
subject for this type of study. The increased complexity and
sophistication of locational models provides a parallel for
the changes required in coal trade models. Simple cost
(extraction plus transport) based models need to incorporate
the complex reality of international political economy to
accurately depict actual trade flows. Trade is not created by
abundant resource endowments alone.
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2.5.2 Locational models - coal as an input to industry

'the theory of international trade is only part of
a general localization theory' (Ohlin '1933)

'one can view trade theory and the general theory of
location and space economy as synonymous' (Isard 1956:53)

Location theory and space-economy models recognise the
geographic distribution of inputs to and outputs from
production as well as the geographic variation in costs and
prices. This complex system is usually restricted to special
cases. For example, the general equilibrium theory is based on
assumptions of zero transport costs and perfectly mobile
inputs and outputs. Similarly, classical trade theory is a
special case of location theory drawing broad generalisations
from a restrictive set of assumptions in the two country by
two commodity by two factor model. Rather than focus on such
restrictive assumptions, location theory has extended the
range of factors included in its models to explain the
observed locational pattern.

This increasing sophistication is demonstrated by steel
industry studies. The theoretical basis of most of the steel
industry studies was the general theory of industrial location
based on Weber's work on the transport of 1localised raw
materials (Weber [1911] translated by Friedrich 1929). Weber
pointed out that classical trade theory ignored transport
costs. To overcome this deficiency he introduced a material
index (based on the weight-losing properties of raw materials
in the production of finished products) to enable optimal
locations to be calculated on the basis of transport costs and
the <change in weight during processing. This cost
minimisation model would then yield an optimal location based
on transport and factor costs.

At the national level, steel industries symbolised
industrialisation and were the subject of many descriptive and
analytical studies (White 1929; Hartshorne 1929; Erselcuk
1946; and Brush 1952). Fewer studies developed general
hypotheses of the role of material transport (coal and ore
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from mine to mill and steel from mill to market) as an
explanation of plant location (Hartshorne 1928). Trade was
included as a simple extension whereby Canadian or Brazilian
iron ore was transported as an input to the American industry.

Changes in technology, markets and material reserves were
recognised as important influences on steel industry location
(Isard 1948), but the inertia of sunk capital and limited
mobility of skilled workers were shown to reduce the incentive
to change location (Rodgers 1952). Location studies became
more sophisticated as Isard (1956) considered transport costs
to be just one of many inputs and Smith (1966) recognised the
importance of economies of scale and technology. Many other
factors 1like access to information, plant extensions and
government policy also became incorporated into models
attempting to explain the 1location of industry and the
resulting trade of products (Markusen 1986).

An important technological feature underlying this evolution
in location theories away from transport-based models was the
decreased relative cost of transport. By the 1960s proximity
to resources was virtually disregarded as a locational factor
for steel mills. Instead, the priority was to have large
scale, low cost processing at a coastal centre where resources
could be imported cheaply from distant mines by large bulk
carriers (Warren 1985). The Japanese, South Korean and Italian
steel industries demonstrate this shift. The evolution in
location studies illustrates a path which resource trade
studies need to follow. Initial descriptions and emphasis on
a single feature are recognised as inadequate. The structural
approach which links four primary structures as the basis of
international trade provides a way forward.

2.5.3 Coal and transport costs

The cost of transport remains important to coal trade because
of the weight of this bulky commodity. Although coal was being
shipped from Newcastle in the early 1600s, the cost of

transport was such that even in the early 19th century,
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industry was often located next to the bulky fuel which was
consumed by the steam engines in the mills.

'Coal being bulky and heavy, the raw materials of
manufacture were at first carried as near as might be to
the pit mouths and the workers were gathered into towns
round the collieries. Cotton could be brought to the coal
with much greater ease than coal could be taken to the
cotton' (Mackinder 1902).

The development of canals and steam locomotives reduced the
cost of transport and coal was soon being transported to
industrial sites in ever greater quantities. This pattern of
coal transport was not restricted to the national economy.
The British coal trade grew quickly in the late 19th century
with annual exports rising from 8.5 million tonnes (mt) in
1861-65 to an average of 88mt in 1909-13 (Jevons 1915; ILO
1938). By 1900 coal was considered 'the one great ballast
cargo which Britain sen(t) to the outer world in return for
such massive imports as wheat, timber and iron ore' (Mackinder
1902:329). Coal was thus not only the fuel which powered the
industrial revolution, ocean transport and the spread of
industrialisation, it was also one of the principle
commodities of international trade. The advantage of carrying
coal in one direction and other commodities, like timber, in
the other is that it reduces transport costs.

Transport costs remain a central issue in the coal trade with
half of the value of delivered coal in Europe used to cover
its cost of land and ocean transport in most cases. The long
haul of Australian coal to Europe and South African or east
coast American coal to Asia illustrate this pattern. The
abundant supply of bulk carriers in the late 1970s and early
1980s helped to keep freight rates low and promote 1long
distance transport.

2.5.4 The least cost model

'There is sufficient free competition in and between the
four major exporting countries (Australia, Canada, South
Africa and United States) for the price of coal to tend
toward long run marginal cost.' (IEACR 1981)
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The most common coal trade models are constructed to predict
the pattern of trade based on the least cost or economic
efficiency criterion. They provide specific examples of the
approach advocated by the liberal or mainstream school of
economics described earlier. Individual countries are chosen
as a unit of analysis for international studies or individual
mines for national studies. Most of these models consist of
four main components: a supply model, a demand model, a
transport model and a linear programming system to connect the
other three models (Zimmerman 1981; US DOE 1982; Soyster,
Gordon, Enscori and We 1985; Steenblik 1985). Variations
arise in the definition and aggregation of coal supply and
demand regions. Typically the model may consist of 10 supply
regions and 20 consuming regions. Normally each supply country
forms a unit with only the largest suppliers, like Australia
or USA, divided into 2 or. 3 parts in some models. On the
demand side, countries importing over 3mtpa usually form
individual regions in the model while countries with a smaller
role in the coal trade are aggregated into regional units. The
reason these larger regions are used is to simplify the model
and to reduce computational time in calculating trade flows
among all of the actual exporters and importers. The
availability of data may also influence the 1level of
aggregation adopted in a particular model.

One of the more prominent international coal trade models is
that developed by Kolstad and Abbey (1984). It is used by
various industry groups including the IEACR (International
Energy Agency, Coal Research). IEACR has sponsored a series of
coal studies to better specify the export supply curve of
several countries (USA by Barnett 1985a; Colombia by Jamieson
1985; Canada by Jamieson 1986; South Africa by Long 1986;
China by Doyle 1987; and Australia by Long 1987). These
studies were complemented with studies of the major demand
sectors (residential by Macadam 1983; industry steam raising
by Holcomb and Prior 1985). Finally, the structure of the
market was evaluated by Gaskin (1981, 1983a, 1983b, 1986) in
a series of surveys. The model is then run under different
sets of assumptions to see what pattern of coal trade results.
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The model operates on the basis of the assumptions built into
it. For example, the linear programme linking supply, demand
and transport modules is usually set to derive a price -which
results in the consumer surplus being equal to the producer
surplus. In this way both groups share the gains of trade
equally. Coal trade is calculated for the least cost option
which maximises the surplus and creates the most efficient
allocation. Forecasts of optimal market allocations have been
made using these models. They represent an equilibrium which
stimulates discussion and represents the long run expectation.
However, such studies are often not published because of the
variation between the results and actual trade patterns. For
example, the cost of production and ; transport costs
virtually excludes Australian coal from the European market
under the least cost assumption. At the same time as such
models were being constructed in the late 1980s the Australian
share of coal imports jumped. In reality, trade is not based
on cost minimisation alone. Other factors need to be

considered and are discussed in the next section.
2.5.5 Composite national models

'(S)uch prominent studies as Steam Coal: Prospects to
2000, prepared by the IEA and the WOCOL study, probably
represent a state-of-the-art approach to the noble art of
economic forecasting, even though a number of the
conclusions drawn by these studies are patently invalid.'
(Banks 1985:91)

Given the difficulties in matching a least cost model to
actual trade patterns, most coal trade studies and forecasts
have adopted a different approach. Most studies base their
forecasts on the present and use individual countries as their
basic unit of analysis. This country based approach implicitly
follows the economic nationalist approach described earlier
although this link is rarely acknowledged. The objective is to
construct an international model of trade, but the method is
based on individual states and either implicitly or explicitly
recognises the effect of national policies on coal trade.
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International surveys are conducted to determine expected
levels of exports and imports (IEA 1978a,1982a,1989a).

One of the most famous of these studies was the WOCOL report
published in 1980. Surveys were made to gather national
forecasts together and compile an aggregate trend for global
coal trade. Steam coal imports were expected to increase five-
fold from 60mt in 1977 to 300mt in 2000 (or 680mt in the case
of limited o0il supplies and delays to nuclear power) (Wilson
1980a:20). Imports of metallurgical coal were expected to
double from 130mt in 1977 to 260 in 2000 (or 300mt in the high
demand case).

Composite studies are very common, but suffer from problems of
variations in the wunderlying economic circumstances or
assumptions of the different national forecasts. This lack of
internal consistency and the possibility of double counting
where more than one country expects to supply a particular
market point to some of the difficulties in these studies.
However, they also offer some strengths. This lies in their
ability to incorporate a variety of objectives which each
country may seek to meet in its trade. For example, if a
decision is made to pursue an objective other than least cost,
like diversifying supply or reducing transaction costs by
buying from the previous year's trading partner, then the
results of a least cost model only match the actual trade
pattern to the extent that the trade flows meet more than one
objective. In the composite national models each nation can

set its range of objectives implicitly or explicitly.

Objectives may be set by a government when a country 1like
Poland or China determines its export levels on the basis of
desired foreign currency earnings or countertrade obligations.
Similarly, exports from less developed countries like Colombia
or Indonesia may assume the 'social metal' pattern of
producers maintaining output 1levels despite low prices to
protect employment, government revenue and export earnings.
Such decisions are not predicted by a least cost model. To
incorporate these national objectives into a least cost model,
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they must be introduced explicitly as part of the linear
programme or parameter definitions. Limits can be assigned to
marketshares or trade capacities to reflect known objectives.
The incorporation of these objectives in an international
model can also be approximated by simply wusing accurate
national models in a composite international model. However,
problems may remain in the lack of consistency among the

national components.

To overcome the limitations of these initial approaches to
international coal trade modelling, the assumption of a
competitive market structure was relaxed and the behaviour of
an oligopoly or oligopoly/monopsony considered.

2.5.6 Oligopoly/monopsony models

'On the supply side, South Africa clearly has the
appearance of an oligopolist enjoying very low production
costs, a tight domestic producer cartel, and government
export licenses and quotas. Poland, with low transport
costs to western Europe and a state trading monopoly,
also represents a supplier with potential market power.
Even with the possibility of foreign investment, the
Australian steam coal export industry is relatively
concentrated. Mechanisms such as the federal export
permit system, state ownership of railways, and labour
union power bolster the opportunities for Australia to
exercise market power.' (Abbey and Kolstad 1983:881)

Although concluding that 'the international steam coal market
does not appear to be perfectly competitive' Abbey and Kolstad
(1983:891), did not specify the actual market structure.
Instead they pointed to South Africa, Poland and Australia as
having the potential to exercise market power on the supply
side and Japan and the European Community (if it acted
collectively) as having the potential to exercise market power
on the demand side. Their review of market structure and
behaviour was inconclusive as to the best model to represent
the market. To answer the question of model applicability for
the international steam coal market, they called for further
research.
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In their next paper, Kolstad and Abbey (1984) pointed to the
low extraction costs in South Africa and Australia and their
large resource endowment. If international markets were
perfectly competitive, there would be no need for high cost
North American exports. To explain North American
participation in the coal trade, models usually constrain the
export capacity (esp. port) of South Africa and Australia (ICF
1981; US DOE 1982). Export constraints may be valid in the
short term, but have little justification in the long run.
Instead of repeating this approach, Kolstad and Abbey propose
an oligopolistic model of coal supply to explain continued USA
participation in the market.

Kolstad and Abbey (1984) compared the results of four assumed
market structures: competitive; South Africa as a monopolist;
South Africa and Australia as duopolists; and South Africa and
Australia as duopolists with Japan as a monopsonist. The
models were tested by comparison with actual 1980 trade data
and 1990 forecast trade data. The competitive model had the
greatest variation from the actual data because of the larger
predicted role of South Africa and Australia (67% of exports
predicted, 39% actual). The duopoly models successfully
increased exports from other suppliers and were judged to
predict trade patterns reasonably well (Kolstad 1988).
Finally, the duopoly/monopsony model ensured that the
duopolists were unable to extract any rent from Japan. This
model of non-cooperative duopoly/monopsony assumes Cournot-
Nash behaviour with South Africa and Australia independently
and strategically raising export coal prices. The export
patterns of other producers are thus taken as given with no
reaction made to the strategies adopted by South Africa,
Australia and Japan.

The results show that trade patterns predicted by the model
which assumed that South Africa and Australia act as non-
cooperative duopolists and Japan as a monopsonist are similar
to actual trade data (Kolstad and Abbey 1984). However, the
authors recognise that 1980 data is not representative of a

market equilibrium because of the recent emergence and rapid
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growth of seaborne steam coal trade in 1980. Equal concern
should be voiced about selecting a model on the basis of its
ability to match predictions with the DOE 1990 forecasts. The
DOE model incorporated parameters which constrained non-USA
exports. The Kolstad and Abbey model simply provides a reason
for such constraints - duopolistic behaviour. More detailed
research 1is clearly required to explain the pattern of
international coal trade.

2.5.7 Bilateral monopolies

The opposite extreme to perfect competition among many actors
is a monopoly. In its simplest case a market may consist of a
bilateral monopoly where there is only one buyer and one
seller. Smith (1977) constructed a simple model where there is
one seller, Australia, and one buyer, Japan, for a particular
mineral. However, neither party has a monopoly in the global
market. Instead, the monopoly is restricted to their bilateral
trade. The bilateral monopoly arises from the bilateral trade
offering some benefits over trade with others. This benefit is
represented by reduced transport costs between the two parties
(in comparison to the transport costs to alternative trade
partners), but could be caused by a range of factors termed
'trade resistances'.

Smith (1977) identified a range of trade resistances
including: rigidities and imperfections 1like internal
transfers within TNCs and commitments under 1long term
contracts which restrict short-term market options; market
stabilisation arrangements like long term contracts and buffer
stocks; the market search costs of finding other trade
partners; institutional arrangements where facilities and
staff have specialised benefits for the bilateral trade and
resist change; and the transport cost differentials where
trade with alternative partners, in the Atlantic for example,
involves higher transport costs. The result of these
resistances is to create 'additional gains from bilateral
trade'.
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The conventional model of monopoly behaviour involves a
reduction in the volume of trade to enable the monopolist to
gain the monopoly rent from this market structure. However,
Smith follows the Spindler argument that a monopolist or
monopsonist facing a single trade partner will behave
differently than when facing a competitive industry. Instead,
the standard economic model can be used to consider the
relative bargaining strengths of the two sides. The volume of
the trade is not restricted and the bargaining is over the
appropriate price. The conclusion from the analysis of various
price offers available to each side is that a price should be
reached which divides the benefits of bilateral trade equally.
This optimal long term arrangement assumes that the use of
short term advantages is restricted in the interest of
maintaining the trade.

The formation of cartels to achieve this balance in bargaining
power and distribution of benefits was reviewed critically
(Smith 1977). Certainly the Australian coal export industry
would have great difficulty forming such a cartel given its
different cost structures and the difficulties in being able
to discriminate in prices allocated to different members. The
problems of oligopoly models discussed previously appear
again. The results of the Smith study extend the general
imperfect or monopolistic competition models initiated by
Robinson and Chamberlin into a resource trade, bilateral
monopoly context. Further studies can extend this work to
evaluate the structures which enhance bilateral monopolies and
effectively insulate trade partners from outside competition.

2.5.8 Structural power and coal trade

The difficulty in matching market structure to market
behaviour was illustrated above. The conventional measure of
market structure is based on the number of parties active in
the trade. The international coal trade has approximately 200
sellers and 200 buyers active in the 1980s (Appendix A & B).
This number of participants clearly indicates that the market
should be competitive as expected by IEACR. However, actual
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trade patterns were better approximated by oligopolistic or
monopsonistic models (Kolstad and Abbey 1984). Despite the
similarity between modelled and actual trade flows, the
authors were careful not to argue proof of causality in the
coal trade, only that the patterns were similar. The
inconclusive and tentative findings reached by such studies
implies that a new approach is required. Each of the four
primary structures is argued to create opportunities to shift
(distort) trade patterns from that predicted by the least cost
model.

The security structure enables the state to improve its own
interest and power through the promotion of collective
purchasing by consumers, or extra taxes, railway charges or
export quotas on suppliers. In each case the objective is to
benefit the parties in a particular country. The result may be
a significant reduction in the effective number of actors
participating in the trade and changes in the size of trade
flows.

The financial structure provides finance to coal projects. The
uneven nature of this structure is demonstrated by the special
interest rates and repayment terms gained by some projects.
Special financial terms may be made available from government
sources. In this case, the financial structure may be used to
reinforce initiatives from the security structure. Currency
denomination and exchange rates can also have a significant
effect when repayments are made in different currencies from
those which coal is priced in (eg. yen versus dollar). The
hypothesis that these structures have an effect on trade will
be tested by comparing transaction data for projects with and
without special finance.

Production structures have received the most attention in
other coal trade studies and will be treated selectively in
this study. Market power and behaviour is considered a product
of the concentration of production units in conventional
studies. Integration of the production structure in both
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vertical and horizontal directions will be identified and
measured to determine what its effects are on trade.

The knowledge structure is studied at two levels. First the
detailed transaction level is examined to determine the role
of specialised institutions like the general Japanese trading
houses, sogo shosha, at providing detailed project data and
continuous relational information. This is argued to reduce
the transaction costs of trade and improve the position of
small consumers. At another level, the beliefs of future trade
size are argued to be a product of public forecasts. Both the
detailed transaction information and general beliefs about
market expectations are argued to be important determinants of
trade.

2.6 Conclusion

The three ideologies of liberalism, mercantilism and Marxism
were shown to have been the basis for different theories of
trade. While each theory was able to explain trade in terms of
the assumptions drawn from the associated ideology, the
theories were inadequate to construct models representing the
diversity encountered in global trade.

Rather than restrict this study to the assumptions of any one
of the traditional trade models, a structural international
political economy model of trade is proposed. This structural
model draws on;many of the insights gained from previous
studies and integrates them by recognising the importance of
four primary structures (security, production, financial and
information) in determining global trade flows. The dominance
of a single group of actors is replaced by the recognition of
different groups being active through different structures
and thus able to exert their influence on trade.
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The conventional view of political economy as a contest for
supremacy between market and state forces is replaced with a
more powerful four-dimensional tool for the analysis of
international political economy. Before developing this
structural model in detail, the need for it must be proven. A
rigorous investigation of the strengths and limitations of
conventional coal trade models is made by comparing the models
to the actual pattern observed in global coal trade.
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Endnotes:

1. The following sections are based on the prevailing
terminology used in studies of international political
economy. The same terms may have different meanings for other
groups of researchers. For example the economic realist school
of thought described in this section is based on neo-
mercantilist principles where the state introduces policies
or laws which direct or limit market activity. This definition
of realism is distinct from that found in other branches of
the social sciences. In particular, Sayer (1984, 1985)
articulated a realist approach for the social sciences where
no single theory is regarded as fully describing reality.
Instead, abstractions can be made from reality to identify a
particular structure. The abstract structure is not considered
to be a full representation of reality. However, several such
abstractions can be made and compared for a more complete
model. This 'realist approach' enables empirical research to
be undertaken without <claiming to ©provide complete
explanations or theories of reality.

2. Despite the intellectual appeal of liberalism and free
trade, the UK only adopted this policy in the 1840s after it
had gained a clear international supremacy over its rival
colonial power, France.

3. An interesting debate over the importance of factor
endowments arose when Leontief [1953] presented his paradox of
the USA trade pattern. The USA economy is relatively capital
abundant and according to the factor endowments theory should
export capital intensive goods. However, imported goods were
found to be more capital abundant than exports. Vanek (1959)
suggested that the capital intensive goods being imported were
also resource intensive and that the Leontif Paradox was
explained by the increasing relative scarcity of resources in
the USA. oOther explanations tried to identify reasons for a
factor intensity reversal or demand reversal.

4. Marx used the term 'commodities' in his analysis of
manufactured goods, but the term 'goods' is used here to avoid
confusion with the more common meaning of commodities -
primary products.

5. The term transnational corporation (TNC) is used here to
conform with United Nations terminology. Other terms in common
usage which define similar organisations include multinational
enterprise (MNE) and multinational corporation (MNC).

6. This creates a small departure from their combined
treatment proposed by Strange (1988:116).

7. In addition to the complete vertical integration described
by Perry (1987), there are numerous intermediate positions
between anonymous spot market exchange and vertical
integration. For example, vertical controls can be used to
transfer control over some aspects of production or
distribution between firms (ie. resale price maintenance,
exclusive territories).
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Chapter 3

Coal trade models: unity or fragments?

3.1 Introduction

"(I)t would be pleasant to say that this chapter will
develop an efficient general equilibrium or econometric
model for the forecast of international trade flows in
steam coal, but instead I must begin this presentation
by making the uncomfortable statement that no such model
can be constructed at the present time, despite the fact
that such models do exist and are used for forecasting,
and the energy-related literature is unfortunately filled
with references to them. ' (Banks 1985:91)

“In short, all coal production forecasts must be built
on highly imperfect information on all the key
determinants.' (Gordon 1981:288)

Warnings by some analysts need to be compared to the
achievements of others to provide a balanced evaluation of
conventional coal trade models. To determine whether or not
the international coal market follows the efficient commodity
market model, the most important conditions for the operation

of such a market are identified:

1. There will be multiple suppliers and multiple users of the
commodity with no effective monopoly of either buyers or
sellers.

2. The commodity will be widely traded and easily transported
with the costs of movement between different markets easily
calculated.

3. The commodity can be stored.

4. The commodity can be provided at a uniform quality and the’
product can be regarded as homogeneous or different qualities
of the commodity can be related easily to a standard quality.
(Berrie and Hoyle 1985)

Given these conditions, a single price can be determined to
balance demand and supply for the commodity at any single
point in time. Many analysts believe that an integrated
international coal market has developed (IEA annual; Schulz
1988; Shell 1985).
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‘All in all, a vast supply of cheap coal is coming onto
a world market whose potential for growth is now viewed
with much less optimism than in the past. The world coal
market is wide open at the supply end. There are no
restrictions on access. The long term price trend on such
a market is determined by the trend in costs.’ (Schulz
1988:35)

The increase in the quantities of coal traded internationally
in the 1970s and 1980s was accompanied by an increase in the
nunber of countries making significant imports (section 3.2).
As was seen earlier, over 200 suppliers from several export
countries sold coal to over 200 buyers in 50 import countries
(Appendix A and B). This large number of actors implies a
competitive market structure and enables market behaviour and
characteristics to be predicted.

The magnitude of seaborne trade has grown especially rapidly
(from 46mt in 1960 to 101mt in 1970, 188mt in 1980 and 272mt
in 1985). Bulk carriers transport the coal across 1long
distances and the cost of single voyages is well known because
shipping rates are widely quoted in industry journals (CWI;
ICR ; Lloyds Weekly). The increase in the number of coal
producers and consumers combines with the availability of
transport to meet the first two conditions for an efficient

" commodity market.

The third condition is satisfied by coal being able to be
stored in stockpiles. The practical length of storage is not
infinite because coal will oxidise and become less valuable
if left exposed to air and moisture for a long period of time.
However, this storage restriction does not change the ability
of coal storage to overcome short term demand/supply
imbalances. It is readily bought one day for resale or
consumption several months later and thus meets the third
commodity market condition.

The fourth characteristic required for a commodity market,
the homogeneous or uniform quality of the commodity, is less
apparent in coal because of its variation in inherent quality

and inclusion of impurities. In particular, coal sold for
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coking purposes has many more attributes of importance than
coal sold for steam raising (see chapter 4). In steam raising
the calorific value of coal is most important and can be used
as a standard for quality comparisons. Indeed, the conversion
of various types of coal or even other fuels to a standard
unit (tonnes coal equivalent or tce) is achieved by the use of
a calorific definition: 1 tce = 7 million kilocalories or
7,000 kcal/kg or 29.3 million Joules (IEA 1988a:115)1. Prices
for different quality coals can thus be compared directly. The
adoption of calorific standards for coal comparisons should be
qualified by other characteristics 1like ash and sulphur
content because of differential impacts on boilers and
emission levels. In practice, the standards imposed on coal
quality restrict the range of coal types traded
internationally to a narrow set of impurity characteristics,
thereby eliminating many of the wide variations in quality.

Assuming that coal, especially steam coal, can be treated as
a uniform commodity, the four conditions for a commodity
market are satisfied. The operation of the international coal
market can thus be studied to determine whether or not it
conforms to this conventional market model. As international
trade grows, competition should increase and any existing
price variations caused by market imperfections are expected
to decline.

International trade data is examined to measure price
uniformity for coal. Given that transport costs can cause
variations in price, it is expected that prices will become
more uniform as one moves from comparisons of intercontinental
to regional and then national markets. The examination of
smaller markets should reduce the impact of geographic and
quality variation. Similarly, steam coal with its smaller
range of important quality characteristics is expected to have
more uniform prices than coking coal. Each of these

expectations is tested in this chapter.
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3.2 Trade expansion and the least cost model
3.2.1 The expansion of global coal trade

Coal trade in the 1960s-80s underwent a period of growth which
exceeded its previous period of rapid growth in the 1860s-
90s (Jevons 1915). The recent growth differed from that of one
century earlier because it was no longer centred in Europe
(Asteris 1981). Instead, coal became a global commodity with
371mt traded in 1988 among over 50 countries (market and
planned economies alike). Shifts in the global focus of the
trade occurred as Asian imports exceeded those of Europe
(Figure 3.1)2. New markets emerged in Latin America, North
Africa and the Middle East. The pattern of trade among
centrally planned economies dgrew only slowly and North
American imports were roughly stable. The overall trend was
one of stability or decline in overland trade routes in North

America and Europe and rapid growth in the seaborne sector.

Asia and western Europe were by far the largest markets
importing 120-160mtpa in the late 1980s. Growth occurred in
both regions, but the pattern was not the same. European
imports were steady at 60Omtpa in the 1960s and then rose
sharply in the late 1970s to 1ll0Omtpa in 1980. The recession
of the early 1980s was followed by an increased import level
of 120mtpa in the 1late 1980s. In contrast, Asian imports
achieved a higher rate of growth over the entire period,
rising from 18mt in 1965 to 63mt in 1975, 131mt in 1985 and
162mt in 1988 (UN 1988; IEA 1989a).

This regional pattern is better understood by examining its
national components. Japan dominated the Asian market and
provided most of the region's growth in the 1960s and 1970s
(Figure 3.2). Japan was the largest single importer in 1965
with imports of 17mt, but by 1985 imports had grown by more
than fivefold to reach 93mt or over four times the size of the
next largest importer (Italy with 21mt of imports). In 1986
South Korea surpassed Italy to became the second largest
importer of coal. This was achieved by a rapid rise in
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Figure 3.1: Coal imports by region
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imports from less than Imt in 1975 to 21mt in 1986 and 24mt in
1988. Japan, not surprisingly, retained its dominant position
with imports of 10lmt in 1988.

The rapid growth in Asian imports is contrasted with the mixed
European experience. French coal imports grew in the late
1970s to reduce reliance upon o0il in power stations and
reached nearly 30mt in 1980. These imports subsequently
declined when many nuclear power stations were brought into
operation. By 1988 France imported only 12mt of coal. As a
result, France was replaced by Italy as the largest European
importer of coal (from 1985 onward). Italy had imported a
similar amount of coal as France in the 1960s (10-12 mtpa) and
its increase in coal imports was delayed until the late 1970s

when coal started to replace oil as a fuel in power stations.
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Figure 3.2: Top five coal importers in 1985
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Canada is the fifth largest importer of coal. Its pattern is
the opposite of that of most other large importers. Rather
than increase imports substantially, the pattern is one of
cyclical variation from a base level of 15mt in 1965. In 1984
imports rose to 19mt because of increased steam coal demand by
Ontario Hydro, but recessions in the steel industry also
contributed to low import levels of 12mt in 1974 and 13mt in
1986. This comparison of national import 1levels can be
extended from the five largest importers (Figure 3.2) to the

50 largest importers (Table 3.1).

Another example of rapid Asian growth in coal imports is
Taiwan. Imports rose rapidly from Imt in 1977 to 1Omt in 1985
and almost 18mt in 1988. In a 1988 1listing of the top five
importing countries, Taiwan would replace France from the 1985
group and give Asia three of the five top positions in global
coal trade. The ranking and importance of markets was changing

rapidly.
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Table 3.1: Global coal trade ranked by imports in 1985

importer
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When the globalhcoal trade grew from 98mt in 1965 to 171mt in
1975, the number of countries (excluding centrally planned
economies) which imported over 10mtpa remained at four and the
number of countries which imported 1-9mtpa remained at 15.
This period of expansion was thus narrowly based with the same
group of countries increasing their demand for imports
(largely of coking coal).

In contrast, the decade 1975-85 witnessed the doubling of
trade volumes (171lmt in 1975 to 340mt in 1985) and the
increase in the number of countries importing over 10mtpa from
4 to 9 (excluding the USSR). The number of countries importing
1-9mtpa rose frbm 15 to 26 and in 1985 over 40 countries were
importing over 0.1lmt of coal®’. Markets for coal were both
growing and increasing in number. The result should be an
increase in competition with the trade becoming more like that
of a commodity market and less influenced by the imperfections
known to affect energy markets.

3.2.2 Coal trade partners

'The coal buyer, in contrast (to the gas buyer), can dial
himself a cargo from any of over 100 suppliers all of
which at any one time will be able to give him a quoted
price and time of delivery.' (FTEE 1988:21)

Having identified the growing international markets for coal,
the level of supply competition can be measured by comparing
the number of countries supplying each of the markets. The
largest importing countries (over 10mtpa in the mid 1980s) are
listed in Table 3.2 along with the number of significant
suppliers they had at five yearly intervals between 1965 and
1985%.

The number of supply countries is highest for markets in
Europe as a result of the geographic proximity to coal in
other countries. Germany, France and Belgium exchange coal
among themselvés and also import it from Eastern Europe
(especially Poland and the USSR), the major seaborne suppliers
(Australia, USA, South Africa and Canada) and new suppliers
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like Colombia. In contrast, Canada and the USSR each have one
dominant source for their imports. In between these extremes,
lie the Asian importers of Japan, South Korea and Taiwan.
Japan has the most diverse supply network in the Pacific while
South Korea and Taiwan imported coal from the four major
seaborne exporters (Australia, USA, South Africa and Canada)
to fuel their rapid growth in the 1980s. These trading
patterns demonstrate that a more diverse supply network is
emerging for most markets. The pattern of diverse supplies
implies that competition has increased as predicted by the
conventional coal trade model.

Table 3.2 Number of supply countries for major coal
importers, 1965-85 :

importer number of countries supplying over 50,000 t
Japan

Italy

S.Korea

France

Canada

UK

Denmark
Netherlands
Taiwan

USSR n
Germany, FR
Brazil

source: UN 1988; IEA 1989a
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3.2.3 Competitive trade and production costs

'The world coal market is an open market with free
access. The price on such a market cannot remain above
the level of the total costs of the lowest offer price
over the long term. This is why the world market price
for coal is expected to be dominated by the long-term
cost trend.' (Schulz 1988:39)

The Schulz (1988) study, prepared for the European Commission,
illustrates the expectations and predictions of cost-based
coal studies (see also Barnett 1984, 1985b; Calarco 1987;
Drewry 1988; Moody 1989; OSC 1989; and Yuasa 1988). The cost
of coal production in major exporting countries is compared
and the capacity for future expansion assessed. Schulz
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concluded that South Africa, Australia, Colombia, China and
other new suppliers will provide most of the coal for the
growth in trade in the last decade of this century and beyond.
Established suppliers like Canada, Poland and the United
States will achieve only slight growth with the USA playing a
special role as the high cost 'swing supplier'. To understand
how these conclusions were reached, the analysis is reviewed.

The cost of producing and transporting steam coal for sale in
Europe is compared for the three largest suppliers USA, South
Africa and Australia (Table 3.3). The very large reserves of
the countries (400,000; 57; and 33 billion tonnes,
respectively) are presented as an indication of their ability
to expand output. The costs of production are presented for
both the actual 1985 experience and that projected for 2000.

Table 3.3: Coal production and transport costs, 1985

country S.Africa Australia USA
region Qld NSW EC Gulf
cost item (unit)
1985$ 1987$ 1985$ 1987% 1985$%$ 1987$
Schulz Calarco Schulz Calarco Schulz Calarco
operating cost 8 7 16 25 20
capital cost 5 9 8 7 6
FOR 7-14 13 14-35 16 24 27-49 32 26
rail 9 11 7-14 9 7 11-22 15 8
port ! 2 3 4 2 2
FOB 16-23 26 28-42 28 35 43-65 49 36
freight (frgt) 10 12 8
CIF ARA 26-33 40-54 51-73
sales revenue Aus USA
FOB price 31.22 32.28 48.10
FOB for Europe2 32.50 26.18 46.06 43.35
apparent frgt 10.52 19.85 9.37
apparent frgt 17.13 15.14 9.30 8.44
CIF price12 41.74 52.13 57.47
CIF Europe 41.79 32.77 49.63 41.32 55.36 51.79
CIF Neth 45.82 30.41 52.99 42.03 59.39 44.80
note: ARA = Amsterdam-Rotterdam-Antwerp

Schulz presents cost range data,
Calarco presents typical costs
source: 1=Schulz 1988; Calarco 1987; 2=IEA 1989%a.
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To consider future developments in the market, Schulz first
looked at the lowest cost producer, South Africa’. Steam coal
exports in 1985 were 46mt and the export capacity could be
raised to 3-4 times this level with a cost increase of only
50%. The cost to cover this expansion 1is shown in the
calculations for the year 2000 (Table 3.4). Indeed, Schulz
indicates that South African exports could be increased
sixfold to over 250mtpa with production costs remaining under
$30pt. Despite the appeal of expanding this low cost source of
coal, Calarco (1987) considers 75mtpa to be the maximum likely
to be exported from South Africa by 2000. Political factors
restrict the economic least cost objective.

Table 3.4: Coal production and transport costs, 2000

country S.Africa Australia USA
cost item costs in year 2000 (1985%)
FOR 18-22 39-42 50-54
rail 9 10 15
FOB 27-31 49-52 65-69
freight 13-15 15-18 10-12
CIF ARA' 40-46 64-70 75-81
CIF ARA? 44-62 49-65 50-63
ARA tonnage? 11-19 6-1 8-31

note: ARA = Amsterdam-Rotterdam-Antwerp
freight range has a 25-50% increase from 1985 levels
source: 1=Schulz 1988; 2=British Coal 1988

Australian coal exports received similar attention®. Production
levels were considered able to expand to 150mtpa with no
further increase in costs (Schulz 1988). The prices indicated
in the projection for 2000 thus reflect those capable of
supporting a very large industry (>150mtpa). Rail rates, which
are controlled by state governments, are assumed to be
moderate. As in the case of South Africa, the low cost of
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Australian coal production creates the incentive for a large
expansion in exports (Schulz 1988).

In contrast to the above suppliers, production in the USA
involved higher production costs, but benefitted from lower
ocean freight costs. USA production costs in Appalachia were
estimated at four times those in South Africa (Schulz 1988).
A lower cost view was presented by Calarco (1987) who pointed
to the lower production and transport costs of some mines
which can use barges down the Mississippi and then ship from
the Gulf region. Production costs were forecast to remain
constant in northern and southern Appalachia while costs in
central Appalachia rise by 20% by 2000 (Schulz 1988). Despite
moderate rail rates, USA coal would remain relatively high
cost in Europe. As a result, they are expected to be the swing
supplier which meets short term surges in demand from the
industry's very large production capacity.

Transport costs are identified as over half of the cost of
delivering coal in northern Europe from Australia or South
Africa (Table 3.3). In the mid 1980s ocean freight rates were
lower than the cost required to replace the fleet. Freight
rates for the year 2000 were thus increased by 25% to meet the
capital costs of replacement and by 50% to combine replacement
costs with high o0il prices (Schulz 1988). The effect of these
increases is most pronounced on the long voyage from Australia
to Europe where the delivered cost approaches that of USA
coals.

The inclusion of actual price data for 1985 and 1987 indicates
that not all mines were covering their costs during this
period. -Predictably, some of the high cost mines closed and
coal prices rose in 1988 and 1989 in response to growing
demand and the reduction in o0ld supply capacity. Schulz
estimated that future prices in Europe would need to be $10-
15 above 1986 levels ($45pt) to meet the costs of future
increases in production ($55-60pt). |
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The upper limit to coal prices was also identified. An oil
price of $30 per barrel in 2000 would set a price ceiling for
coal at $115ptce (per tonne coal equivalent)7. This high limit
for the price of coal is based on the o0il price and does not
imply that prices would reach such levels. For example, in the
1970s the price of coal rose much more slowly than that for
oil.

The selection of an oil price of $30 per barrel in 2000
reflects the expectations of many energy studies®. Despite the
widespread assumption of high future oil prices, it should be
noted that the implied wide gap in the competitive position of
coal in the energy market is not so secure if oil prices are
low, as occurred in the mid 1980s. For example, if oil prices
are $15 rather than $30 per barrel, the ceiling price for coal
falls from $115 to $45ptce. At this price, the prospects for
coal's competitive future in Europe are restricted to the

lowest cost mines.

An alternative view of future coal prices was provided by
British Coal who also used a least cost model of international
coal trade. However, they differed with Schulz on their
assessment of production costs and European prices. The
contrast between the two studies is striking. Whereas South
African coal remains profitable for the entire projected price
range, most Australian suppliers would be forced to leave the
European market at prevailing prices of $50-55pt in 2000 and
the USA would become the largest supplier to northern Europe
(British Coal 1988). In contrast, the Schulz estimates of USA
production costs are well above the British Coal price
projection and. USA suppliers would have only a limited
position in the market. .
The differences in the two views of the USA as a coal supplier
are explained by the Schulz study requiring all production
costs to be met. In contrast, other studies (British Coal
1988; Lee 1988; Mehliss 1988) consider USA coal as 'marginal
coal'. Because of the size of the domestic USA coal market,
most coal is sold within the country. Mines which choose to
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sell additional coal to the export market have their capital
costs covered by sales in the domestic market. This enables
them to accept lower prices for export sales which only cover
their operating costs. This 'marginal coal' is priced on the
basis of marginal production costs rather than the full cost
of the mine. In this way, the USA is able to remain a
significant exporter despite low prices, as in the mid 1980s.

Many studies consider the price of coal to be determined by
the cost of production in the USA. Given a lower cost of
production in other countries, the USA acts as the swing
supplier which exports sufficient coal to balance global
supply and demand. This role is especially important for short
term adjustments. Over the longer term, coal must provide a
return on the investment in mines (otherwise there is no
incentive to make the investment). The Financial Times Energy
Economist (FTEE 1988) thus argues that future coal prices are
determined not by the USA, but by the Australian industry.

'Australia is not only the dominant influence on price
levels, but this dominance will grow with at least three
(more) major nmines slated for development in
Queensland.' (FTEE 1988:22)

To enable this Australian expansion to go ahead, the costs of
production will need to be met. The estimated marginal cost of
this production is $50pt (including a 15% return on capital)
while the average cost is $41pt (A$50pt) (Barnett cited in
FTEE 1988). Given a rise in freight rates from $11.50 to
$17.00 to cover capital costs, the associated cif price in
Europe is $58pt (within the Schulz range).

The emphasis placed by Schulz on production costs as the chief
determinant of coal prices is correct as a first principle.
However, production costs can vary unexpectedly. The emphasis
on large scale open cut production has reduced unit costs and
the low prices of the mid 1980s have stimulated substantial
improvements in 1labour and equipment productivity. Both
improved technology and work practices have contributed to
these gains. Even the structure of the industry has changed
with the Australian industry undergoing a substantial
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realignment with firms merging to reduce administrative and
managerial costs (chapter 6). The result is a lowering of
costs which enables mines to remain economically viable under
lower prices than previously considered.

The main assumption underlying the conventionau model of the
coal trade, as outlined above, is that it has a competitive
international structure’. The result is that a single clearing
price will be determined for the competing South African,
Australian, American and other suppliers. The next section
examines coal trade data to find the prevailing price of coal.

3.3 International coal prices
3.3.1 Coal price deflators and trends

As Japan is by far the largest importer of coal, it provides
an important starting point in the examination of
international coal prices. Coal is a form of energy and its
price underwent substantial changes in the 1970s and 1980s
just like other forms of energy. However, coal prices are less
volatile than oil or gas prices and a more subdued pattern
emerged. When oil prices quadrupled in the 1970s, coal prices
doubled. In current or nominal terms, coal prices continued to
rise until they reached a peak in 1982 of $73 per tonne
(average cif value delivered in Japan, UN 1988) . However, a
more meaningfulzmeasure is to compare deflated or real prices
over time.

Various deflators have been used to standardise prices. Coal
is usually priced in US dollars, but using a US price deflator
like the wholesale price series would be using a domestic
economic measure to adjust international prices. A more
meaningful procedure would be to adjust the price in terms of
its purchasing power (Radetski 1985). To do this, World Bank
officials have constructed a long term deflator series from
United Nations trade statistics of the unit values for exports
of manufactures;(Grilli and Yang 1988). The result is a price
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series for the manufactured products exported by mature
developed economies. Given that coal exports generate foreign
exchange which is often used to purchase manufactures, the
best deflator for coal prices is the manufactures unit value
(MUV) series compiled by Grilli and Yang (1988) and extended
by incorporating recent trade values (UNCTAD 1989).

The comparison of current and deflated prices is provided in
Figure 3.3. The apparent fivefold increase in Japanese cif
coal prices from $15-16 per tonne in the late 1960s to $73 in
1982 is reduced to a twofold increase when the prices are
deflated. Two deflators are used to compare their effects on
the price pattern. A US manufactures price index (USMPI) was
compiled by Grilli and Yang (1988) from the wholesale price
index. This domestic index is compared with the MUV index
derived from UNCTAD data. Both series indicate that the price
of coal in the late 1960s and early 1970s was $40-50 per tonne
in 1985$ terms.

The US index (US MPI) indicates a very rapid price rise in
the mid 1970s and a gradual decline which accelerated in the
1980s (Figure 3.3). The preferred MUV deflated values clearly
illustrate the two peaks in average coal values corresponding
with the two peaks in oil prices. The deflated price series
also demonstrates that coal values in the late 1980s had
fallen in real terms below the level of the 1960s. Even the $2
average price rise in 1988 failed to generate a real gain in
purchasing power because the unit values of manufactured
exports rose even faster (UNCTAD 1989)m.

The Japanese cif price series can then be compared to other
coal import prices. The largest importing country on each of
four continents (Asia, Europe, North America and South
America) are selected for comparison (Figure 3.4). Each
country had imports of over 10mtpa in the 1980s. The prices
in all four countries followed a similar pattern although
their relative position changed gradually. Italian coal
imports had cif values $5-10 per tonne below the Japanese
price in the 1960s, but were effectively equal in the 1980s.
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Figure 3.3: Average coal prices in Japan
- current and deflated cif unit wvalues
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In contrast, Brazilian cif values (mostly coking coal) climbed
$10 above the Japanese and Italian average in the 1970s. Each
of these three countries had a similar pattern with coal
prices doubling in the mid 1970s and then falling in 1986 back
to their level in the 1960s. Only in the case of Canada, where
almost all imports came overland from the USA, did average

values remain substantially (50%) above the 1960s level.

Given, the increased size of international coal trade and the
investment in new mines to meet this demand, it is not
surprising that prices could not continue to fall, yet support
a viable industry. Company losses and mine closures occurred
even in the low cost export countries of Australia and South
Africa in the late 1980s (ACA 1988; JCB 1988; INCR 1989). 1In
1988 current coal prices rose by $2-5 on average and further
increases were predicted. Despite these changes in price over
time, a competitive market is expected to have uniform prices
at any point in time. The analysis thus shifts from following

price trends to measuring the degree of price uniformity.
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Figure 3.4. Coal prices on four continents
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3.3.2 International coal price uniformity

International price uniformity, that is an international price
which is uniform when adjusted for differences like transport
costs, is measured in this section as an indication of an
efficient international coal market in operation. The general
observation of similar price trends (Figure 3.4) can be
examined more rigorously by measuring the variation in coal
prices among different groups of countries. Coal prices are
again measured as the average <c¢if wunit wvalue of imports
derived from trade statistics. The standard deviation is the
most common measure of statistical variation in wvalues and
thus is used in this analysis . The variation or uniformity of
international coal prices is first examined at the

intercontinental level.

The largest importer on each of the four main coal importing
continents (Japan in Asia, Italy in Europe, Canada in North

America and Brazil in South America) are compared. The average
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import cif values for each country were standardised by
calculating price ratios using a weighted world coal price
(wwcp) as the denominator#. The wvariation in prices was
measured in terms of standard deviations. A clear trend
emerged with the standard deviation rising sharply in the
early 1970s and then declining over time (Figure 3.5a). This
demonstrates that prices on the four continents gradually
converged during the 1965-86 period. A simple 1least-square
regression line indicates that the declining trend accounts
for 41% (R-squared value of 1line Rl) of the variation in
standard deviation values. The rate of decline was more
pronounced and consistent in the last decade (1977-86) where
69% (R-squared value of line R2) of the variation is accounted
for by the trend. This finding supports the hypothesis of the
emergence of an integrated global coal market with wuniform

prices.

Figure 3,5a: Variation in coal prices

- standard deviation of price ratios
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source: UN 1988
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However, the identified trend could also be caused by other
factors. While the trend can be interpreted as increased
competition bringing prices toward a uniform global level,
especially if the 1960s data is ignored, an alternative
explanation is that the pattern was caused by higher Canadian
import prices in the 1980s or the rise in freight rates in the
early 1970s and their subsequent decline". To overcome the

effects of such variations in transport costs, a better
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measure of price uniformity should be found when comparing

prices on a single continent.

Table 3.5: Analysis of the standard deviation of coal price
ratios by groups of import countries

group period mean standard adjusted

regression equation error R-squared

4 continents (4 largest importers)

1965-86 0.209 0.045

line R1 = 9.531 - 0.0047 * T 0.036 # 0.41
1977-86 0.176 0.029

line R2 = 17.25 - 0.0086 * T 0.017 # 0.69

East Asia (3 largest importers)

1968-~-86 0.082 0.043

line R1 = 11.43 - 0.0057 * T 0.032 # 0.49
1977-86 0.046 0.006 #

line R2 = no significant correlation with time

Europe (7 largest importers)

1965-86 0.191 0.062
line R1 = 13.55 -~ 0.00676 * T 0.048 # 0.44
1977-86 0.145 0.046 #

line R2 = no significant correlation with time

note: # indicates best description of standard deviation for
group
the standard error is of the mean and of the y-estimate
on the regression line, respectively
T = year (1965-~1986)

The first group of countries on one continent to be examined
is in East Asia where Japan, South Korea and Taiwan each
import over 1Omtpa using similar seaborne transport systems
(Figure 3.5b). The wide price variations identified in the
late 1960s and early 1970s are caused by the low volumes and
recent formation of coal import markets in South Korea and
Taiwan. These wide variations were replaced by very uniform
average prices among the three countries in the late 1970s
and 1980s. A competitive market with similar prices is

expected in Asia as a result.

Statistical analysis shows that the East Asian pattern is

different from the intercontinental coal price ratios where
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Figure 3.5D: Variation in coal prices

- standard deviation of price ratios
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the standard deviation tended to decline with time during both
reference periods, 1965-86 and 1977-86. Instead, the East
Asian price ratios had a standard deviation which was stable
throughout the last decade of data. It is best described by a
simple mean rather than a trend line. Over this period, the
standard deviation among the three East Asian import prices

equalled 5% of the weighted world coal price.

The European market provides a contrast to the small variation
found in East Asia. Seven European countries imported over
10mt of coal during two or more years in the 1980s. The large
size of these individual markets should promote competition
and uniform prices. The average cif unit values for each of
the seven 1large importers (Italy, France, Denmark, West
Germany, Netherlands, Belgium/Luxembourg and the UK since 1971
when it became a major importer) were used for comparison
(Figure 3.5c). Variations in price increased in the late
1960s, declined sharply and rose slowly in the 1970s and then
fell and rose again in the 1980s. The result of these
fluctuations is that price variations in the late 1980s were

at the same level as in the mid 1970s.

Statistical analysis reveals an overall pattern similar to
that in East Asia (Table 3.5). The standard deviation among

European price ratios declined over the period 1965-86, but
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Figure 3.5c: Variation in coal prices

- standard deviation of price ratios
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is best represented by a simple mean over the last decade.
Prices varied less (were uniformly high) during the high price
period 1980-82, but then returned to their earlier pattern of
substantial variation (15% of the weighted world coal price)
among the average coal prices for the seven importers. These
variations have a systematic appearance and invite further

investigation to identify causal structures or processes.

In conclusion, large variations in coal prices were found in
the early 1970s, but these are probably related to disruptions
in the o0il market and its spill-over effects on the coal
market. The trend of a convergence of coal prices on four
continents toward a single global price was not necessarily
caused by increased competition and the emergence of a single
coal market. Higher prices for USA coal in Canada and lower
ocean freight rates in the 1980s also contributed to this
pattern. Still, the seaborne trade is expected to have become
more competitive with many more suppliers competing in
individual markets. These national markets will be examined
next, but first the prices in regional markets offered an

interesting insight.

Price variations within the East Asian and European markets
were roughly stable throughout the late 1970s and 1980s. This

indicates that price variations represent stable features of
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the market rather than changing trends. Although differences
in average prices were consistent in each region, variation
among average European prices was three times as large as the

variation in East Asian prices.

3.3.3 National coal price uniformity

The largest national markets for coal imports are evaluated
to avoid the complications caused by different transport costs
in the international markets considered above. The number of
major suppliers (>50,000 tonnes) to the largest coal importing
countries was shown in Table 3.2. The variation in prices
among these supply countries is examined in this section as an

indicator of the competitive nature of the coal market.

The results of the previous section are reinforced with a
clear difference emerging between European and East Asian
patterns (Figure 3.6). These differences are well demonstrated
by contrasting the coal import prices of Japan and France. In
both cases a simple mean provides the better estimate of the
standard deviation of price ratios for major suppliers during
the 1965-86 period (in comparison to a regression line) (Table
3.6). The difference emerged with the average measure of
variations in French import prices being higher than the
Japanese value (26% rather than 19% of the weighted world coal
price). In addition to this long term difference, the two
values diverged further in the 1980s. Price variations among
Japanese suppliers became 1less while those among French
suppliers became greater during the 1977-86 decade (Figure
3.6a,b).

The pattern of greater variation in prices among the European
countries is thus repeated for the import prices in France.
Asian prices were more uniform both among the major importers
and among the suppliers to Japan. To determine whether this
pattern is unique to the two countries chosen, the second
largest importers in each region in the 1980s are also
compared.
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Figure 3,5a: Variation in import prices
- standard deviation among suppliers C>507000t]
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Figure 3.6i: Variation in import prices
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Figure 3,5c: Variation in import prices
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Table 3.6: Analysis of the standard deviation of coal import
price ratios for selected countries

country period mean standard adjusted
regression equation error R-squared
Japan suppliers <50000tpa
1965-86 0.193 0.087 #
line R1 = no significant correlations with time
1977-86 0.175 0.077
line R2 = 35.35 - 0.00178 * T 0.065 # 0.37
France
1968-86 0.262 0.100 #
line R1 = no significant correlations with time
1977-86 0.300 0.104
line R2 = =-52.08 + 0.0264 * T 0.080 # 0.47
Italy
1965-86 0.262 0.108
line R1 = -24.91 + 0.0127 * T 0.076 # 0.53
1977-86 0.360 0.068 #

line R2 = no significant correlations with time
South Korea

1973-86 0.165 0.140
line Rl = 46.06 - 0.0232 * T 0.106 # 0.43
1977-86 0.099 0.039 #

line R2 = no significant correlations with time

note: # indicates best description of standard deviation for
group
the standard error is of the mean and of the y-estimate
on the regression line, respectively
T = year (1965-1986)

Italy and South Korea repeat the differences found in European
and Asian coal markets. The standard deviation in cif values
for Italian coal suppliers increased over time while that for
South Korean suppliers declined (Figure 3.6c). During the last
decade the standard deviation for Italian import prices was
36% of the weighted world coal price while the wvalue among
South Korean suppliers was 10%. This consistent difference
between European and Asian coal markets will be explored
further.

One explanation is that importing countries in the two regions
rely upon different groups of suppliers and that the

differences in price variation are caused by differences in
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the price of coal from different exporters. For example,
European imports from adjacent countries like West Germany
and the UK provide high cost supplies (often $70pt) in
comparison to South African cif values (typically $40pt).
These European suppliers are excluded from the Asian market
with the exception of the high price period in the 1970s.

Another important finding of this section is that the
variation in coal prices is much larger (typically by a factor
of two to three) among the suppliers to a national market than
among the average cif prices of different countries in a
region. Rather than finding greater price uniformity at the

national level, there was less.

A possible explanation for the differences in coal prices
being larger at the national level is differences in coal
quality. Coking coal is typically more expensive than steam
coal. If countries in Europe are more specialised in taking
only one type of coal per supply country, then large price
variations could arise within a competitive market structure.
An analysis of the import prices of these two general types of
coal is required.

3.3.4 Analysis of coking and steam coal prices

Most sources of trade statistics do not differentiate between
types of coal (UN 1988). Others provide the separate volumes
of coking and steam coal traded, but not the values (Fisher,
Rogers and Cox 1989). The IEA (annual) provides a welcome
improvement to this trade data by providing separate data for
coking and steam coal import volumes and values by export
country. Initial presentations of the data set included
questionable price data, but the 1989 revision of earlier data
is a substantial improvement™.

A comparison was made between UN and IEA coal price data.
Despite many differences in particular values, the pattern of
variation among the average import values was very similar for

the two data sets (Figure 3.7). The variation among prices
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increased in the early 1980s as shown in Figure 3.5 and
continued into the late 1980s. Over the 1980-88 period, the
average price of coal imported into each of the seven largest
European coal markets had a standard deviation equal to 10% of
the weighted world coal price. This standard deviation
increased during the 1980s. However, it should be remembered
that the increase in the late 1980s (Figure 3.5) and the
overall pattern of the 1late 1970s - 1late 1980s shows no
significant trend. The standard deviation simply equals 10% of

the wwcp.

Figure 3,7: UN and 1EA coal price ratios in Europe
standard deviation among 7 importers
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The variation in European import prices for coal could be
caused by differences in the prices and import levels of steam
and coking coal. This hypothesis is tested by separating coal
imports into coking and steam coal components and analysing

the prices separately.

Average coking coal prices in Europe showed little wvariation
in the 1980s with a standard deviation of Jjust 6% of the
weighted world coal price. There was no consistent trend in
coking coal price variations over time (Figure 3.8). Instead,
the variation was more pronounced among steam coal prices
(1980-88 standard deviation averaged 12% of the weighted world

coal price - Table 3.7). The conclusion from this comparison
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is that steam coal prices, rather than being more uniform,

were more varied than coking coal prices.

Figure 3.8: European coking and steam coal price ratios
standard deviation among 7 Importers
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Table 3.7: Analysis of coking and steam coal price ratios in

Europe
coal type period mean standard adjusted
regression equation error R-squared

standard deviation of average cif wvalues among 7 1largest
importers

hard coal

1980-88 0.099 0.030
line R1 = -16.335 + 0.00828 * T 0.024 # 0.44
coking coal
1980-88 0.064 0.038 #

line R1 no significant correlation with time

steam coal
1980-88 0.121 0.041 #

line R1 no significant correlation with time

note: # indicates best description of standard deviation for

group

the standard error is of the mean and of the y-estimate
on the regression line, respectively

T = year (1980-1988)

Denmark is excluded from the group of major importers of
coking coal because it only imported steam coal

hard coal includes coking coal and steam coal
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Variations in steam coal prices in the 1980s tended to
increase over time like those of hard coal prices, while the
variation in coking coal prices remained more stable'. The
trend in steam coal prices is explained by the uniformly high
steam coal prices of the early 1980s and the subsequent
differentiated fall in absolute prices in the late 1980s. In
comparison, coking coal prices in Europe declined more
uniformly.

Given the high variation found in average steam coal prices,
these coals should be 1looked at more closely. The high
variation in import values may be caused by different contract
types and coal quality. To avoid the effects of possible long
term arrangements, the European spot market for steam coal is

examined.
3.3.5 The European spot market for steam coal

‘It 1is not necessary to examine many copies of
publications like the Financial Times International Coal
Report to see that there is considerable competition on
the markets for coal... even so, this market is a far cry
from being perfectly competitive.’ (Banks 1989:347)

The European spot market for steam coal provides our best
opportunity to examine a market where the persistent
variations found earlier in average cif prices can be overcome
by a competitive market structure. The spot market is
generally defined as having contracts of less than one year in
duration, but many of these purchases are for a shipment

within a few weeks of the agreement (Gaskin 1981, 1986).

The spot market is based on the marginal needs of large
consumers and the independent needs of small consumers.
However, in the mid 1980s it grew in size as large consumers
took a larger share of their total requirements under spot
rather than long term arrangements. The port of Rotterdam is
the most prominent centre of this trade. Coal is available in
small or large allotments. Small lots of 5-10,000 tonnes can
be dispatched by barge up the Rhine or 1large cargoes of
120,000 tonnes can be arranged for large consumers.
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Price information is widely available from coal industry
newsletters like Coal Week International (CWI), International
Coal Report (INCR) and Kings International Coal Trade (KICT)
which always include recent quotes from the spot market.
Prices for northern Europe are generally quoted in terms of
US$ per tonne cif (customs, insurance and freight included) at
ARA ports (Amsterdam, Rotterdam and Antwerp). The coal for
sale varies in quality with Australian and South African coals
generally having less than 1% sulphur while that from the USA
is 1-2% sulphur. On the other hand, USA coals usually have
higher calorific wvalues. A comparison of the price of three
coal types typical of those from South Africa, Australia and

the USA is presented in Figure 3.9a.

Figure 3,9%9a: Spot ARA coal prices

for typical Aus, USA and SAfr coals
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The patterns reveal an interesting feature of the price
formation process. The South African coal was almost always
the first to decline in price. This pattern makes sense in
terms of the energy content of the coal. Burning low energy
coal involves the handling of more material and the disposal
of more ash. A preference is thus expected for higher energy
coals. When the demand slackens below available supply, the

low energy coal would need to offer a price discount to retain
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its marketshare. Conversely, when prices began to rise in late
1987, it was the higher quality Australian coals which were

able to demand higher prices.

To clarify the role of coal quality in price determination,
the three types of coal were standardised to uniform energy
values (1 tee = 7000 kcal/kg) . The result in Figure 3.9b
illustrates how the coal prices became almost perfectly
uniform in 1985 and 1987. Prices for the USA coal were
typically $1 below that for Australian coal, but this
difference is to be expected because of the higher sulphur

content in USA coals.

Figure 3.9b: Spot ARA coal prices

for standardised coals by source
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The variation in prices for USA, South African and Australian
coal is again measured by the standard deviation of price
ratios. For the spot prices recorded in the industry
newsletters, the average standard deviation for the 1980-87
period was 8% of the weighted world coal price (typically $4
for a price of $50pt). However, when the prices were adjusted
for differences in calorific wvalues, the average standard

deviation fell to 5% of the weighted world price.
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The price data reported in these industry sources demonstrates
the uniform price pattern expected from a competitive industry
structure and supports the hypothesis that a competitive steam
coal market has developed in Europe. However, this conclusion
is in direct conflict with the evidence found in the official
trade statistics evaluated earlier in this chapter. How can
these two opposing conclusions be reconciled? One option is to
turn to another information source.

The European Commission also collects detailed coal trade data
for both coking and steam coal (ECC annual b). The steam coal
data is collected for all imports for power stations in the
community from non-community sources. The information
collected includes both the duration of the contract covering
the coal shipment and the calorific value of the coal. The
combination of calorific and contract data should enable an
answer to be reached as to whether the government or industry
data is correct.

The coal import price series from the Energy Directorate of
the European Commission was selected for spot contract data
and adjusted to a standard calorific value. The result was a
stable level of variation measured by a standard deviation
equal to 11% of the weighted world coal price. Despite the
adjustments for calorific value and contract duration the two
price series wére conflicting. Industry sources indicated
greater price uniformity (standard deviation = 5%) while the
variation found in ECC data (11%) supports other government
measures of differences in price levels (standard deviation
= 12% without adjustment for quality).

To explain the differences in results, differences in the
statistical series need to be recognised. First, the ECC
series is the average price for European Community imports in
a particular sector, the power generation sector. The industry
series was more restrictive in its geographic scope (the
northern European region as represented by ARA port prices)
but more extensive in its industry coverage. In particular,
the cement induétry makes substantial purchases from the ARA
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sources. Still, given the selection of coal from the same
three countries (Australia, South Africa and USA) direct
competition should have caused the reported prices to be
similar in both sets of statistics.

The differences in these price series have been explained by
government officials as a function of the selective reporting
of the lowest prices by industry sources while the government
statistics represent all imports. Conversely, it has been
suggested that government data sources are biased. 1In
particular, that the price reported on customs or official
forms may be inflated. This controversy requires further
elaboration if meaningful comparisons are to be undertaken.
The solution adopted in this study is to go beyond government
statistics and selected spot prices to compile extensive
contract or transaction data wherever possible. This contract
data set will be analysed in the next chapter.

3.4 Conclusion

'In these circumstances (price differentials and
uncertainty), the search for a comprehensive theory of
the international coal trade is best not begun, because
if such a theory were discovered, someone might make the
mistake of believing it.' (Banks 1985:94)

While agreeing with Banks (1985, 1989) that the international
coal trade is 'inconsistent with simple competitive market
theory' this study does not argue to stop the investigation
for an explanation of coal trade. Instead, it uses the
inconsistencies between competitive market theory and coal
trade practice as proof of the need for an alternative
explanation of trade. The standard conditions for a commodity
market to operate were shown to be a necessary, but not
sufficient basis to form a competitive international coal
trade.

The analysis of international coal prices produced unexpected
results. The competitive coal trade model predicts uniform
coal prices within national markets (competitive equilibrium)
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and varied prices in different countries (because of
differences in transport costs). However, trade data revealed
the opposite. Average import coal prices (cif unit values)
were more varied in national markets than within the regional
markets of either Europe or East Asia. In addition, the
pattern of regional prices was one of persistent variation in
the 1late 1970s to late 1980s. The conclusion from this
evidence is that international coal markets are fragmented.

Conflicting evidence was found from industry trade journals
where competitive prices were quoted for steam coal on the
European spot market. However, official European Community
data of the spot steam coal purchases for power stations
revealed the same price variations as indicated by IEA and UN
data. The data 'sets used are not entirely compatible, yet a
persistent story of widely varying rather than uniform pricing
emerged. The persistence of this variation in prices indicates
that it is caused by stable influences on the market and these
need to be examined.

One explanation for the persistent price variations is the
fragmentation of competition by trade structures. The
domination of price negotiations by a monopsonist is an
extreme structural configuration of the market. The evidence
for and against the monopolist explanation of price variations
is explored next.
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Endnotes:

1. This calorific definition is analogous to the definition of
one tonne oil equivalent (toe) as containing 10,000 kcal/kg or
10 million kcal (IEA 1988:I11I5).

2. The data used in Figure 3.1 and Table 3.1 is compiled from
several sources. The United Nations Trade Statistics (1988)
were used as the base for most 1965-86 national data. Coal
trade statistics were collected from importing country data
sets for SITC (standard international trade classification)
item number 3214. The units used are metric tonnes (not
adjusted for quality) and US$ for values. Obvious errors like
the duplication of values for more than one trading partner
were checked and eliminated. Revisions may be made to the data
set in subsequent years, especially for 1986 data. To reduce
the likelihood of major revisions, comparisons were made with
other sources. Though comprehensive, the data set was also
incomplete. IEA (1989a) Coal Information was used for import
tonnages for Denmark (1979-88), Israel (1982-88) and Taiwan
(1984-88) and the major coal trading partners in 1987-88. IEA
(1988) World Energy Statistics and Balances 1971/87 was used
for aggregate import tonnages for India (1982-86) and the
centrally planned economies (1971-86). These tonnages were
adjusted to standard 7 million kilocalorie units (tce or tonne
coal equivalent) and thus may vary from those reported in
other sources. NEDO (1989) Coal in Asia-Pacific was used for
import tonnages' for Malaysia (1985-86) .

3. An interesting feature of the market is that even the
largest producers and exporters often import coal. Canada and
the USSR each import over 1lOmtpa while the USA, Poland and
China each import over lmtpa. The reasons for this pattern are
both geographic and quality based. Large countries export coal
in one region and import it in another. Canada exports coal
from the west coast and imports it from the USA at the Great
Lakes. China exports from the north and imports into the south
(as required by winter shortages). USA imports coal into the
south, especially from Colombia. The Soviet Union imports coal
from Poland. Geographic proximity is important in continental
coal trade with the result that coal is often cheapest across
an adjacent border rather than paying to transport it over a
large country. Comparisons of coal prices thus need to be
included as an integral part of the overview of international
coal trade.

4. Only countries which supplied over 50,000 tonnes in the
year are considered. This threshold level was selected because
it represents the size of a standard Panamax vessel, commonly
used in the trade. Smaller shipments usually involve extra
costs for transhipment or represent specialised needs.

5. The 1985 production costs of 15-30 rand equalled $7-14 per
tonne.

6. Production costs of A$20-50pt were converted to US$14-35pt
(Schulz 1988) and the differences between Queensland and New
South Wales noted (Calarco 1987).
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7. Above this price, users would switch to o0il for their
energy requirements. This calculation was based on heavy fuel
0il (which competes with coal for fuel uses) having a price of
90% of the crude oil price. At $30 per barrel this equals
$140ptce. Given the extra costs of handling and using coal, a
further penalty of $25pt is introduced. The result is a
maximum coal price of $115ptce (Schulz 1988).

8. For example the 1988 US Department of Energy (DOE) study of
long range energy projections constructed a reference case
with an o0il price of $33 per barrel in 2000. The various
scenarios had oil prices in the range $29-37 per barrel (US
DOE 1988).

9. Despite the appeal and rational basis of such long term
models, they will be shown to fail when compared to the
complex reality of the coal trade. The reason is easily
illustrated with the example of South Africa. While Schulz
estimated that production for exports could be increased 3-
6 times, the reality of international politics dictated that
South African exports stagnate in the late 1980s despite
growing global demand and trade. Major European importers like
France and the Scandinavian countries refused to sign new
contracts and ceased imports because of the internal political
situation in South Africa and their domestic opposition to
apartheid. Boycotts to South African coal have been proposed
for the entire European Community (SOMO 1989a) and even Japan
decided in 1988 not to increase imports from this source.

10. Note that the average unit values of manufactures exported
does not take into account the improvement in quality of
manufactures over the period (Grilli and Yang 1988).

11. The use of the standard deviation measure does not imply
that coal prices are normally distributed. Instead, it is used
as a standard measure of the variation (deviation from
expected values) in prices. (The standard deviation equals
the square root of the variance which is the sum of the
squared deviations from the mean divided by the number in the
sample.)

12. The weighted world coal price was calculated as the
average cif unit value (in US$pt) for the 18 market economies
(weighted by volume of annual imports) which were the largest
importers of coal in 1985.

13. A prominent route for coal shipments is from Hampton Roads
on the US east coast to Japan. The freight rates on this route
were very high in 1973-74 and 1979-81 with low values in 1975~
78 and slowly declining values in the 1980s. This pattern is
similar to that noted for intercontinental coal prices and
further examination of price variations is called for (NYK
Monthly Report cited in Coal Manual; CWI; ICR; Lloyds Weekly).
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14. For example, the UK average cif unit value of coking coal
from Australia in 1982 was revised upward by over 100% from
$33.26 in the 1988 series to $67.91 in the 1989 series. A
comparison of the two series is shown below:

1980 1981 1982 1983 1984 1985 1986 1987 1988
series coking coal imported from Australia ($US/t)
1988 62.45 - 33.26 38.49 - 43.83 - 56.47
1989 62.45 66.37 67.91 59.37 58.50 60.48 55.32 53.10 50.27

series steam coal imported from Australia ($US/t)

1988 62.94 - 42.04 48.41 66.45 43.32 - 62.59

1989 62.94 63.63 69.31 70.63 67.63 60.24 59.33 58.75 68.13
source: IEA 1988a,1989a.

Despite the improvements in the series, some numbers remained
suspicious. For example, the $18 drop in average German coking
coal import prices from $58.60 in 1983 to $40.60 in 1984 and
1985 (before rising to $51.80 in 1986) implies that imports
from 'other OECD' suppliers like France or the Netherlands had
a price cut from $57.20 in 1983 to $34.92 and $30.54 in 1984
and 1985 respectively. This is based on the assumption that
the values for other suppliers (Australia, UK, USA,
Czechoslovakia, Poland and USSR which supply over 80% total
imports) are accurate. Rather than assume that such a price
cut occurred among European suppliers, the average value for
the six known suppliers was used as the average German import
price.

15. The correlation coefficients comparing the standard
deviations in European coal prices with the years 1980-88 are:
0.71 for hard coal, 0.58 for steam coal; and 0.02 for coking
coal.
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Chapter 4
Linking competitive and security interests:

Coal prices, quality and sources

4.1 Introduction

Evidence supporting the monopsonistic and competitive models
of coal trade is evaluated and found to be inadequate to
explain diverse trade patterns. The allegation that Japan
exercises strong bargaining power and discriminatory pricing
practices is examined in detail. To find out whether Japanese
bargaining power is a function of a supply/demand imbalance in
the market (relational power) or a function of underlying
trade structure (structural power), the Japanese coal trade is
examined for changes in contractual pricing patterns from the
high price situation of 1976 to those of the low price context
of 1987.

To explain the variations found in coal prices, the initial
analysis of coal quality variables is extended by introducing
security of supply variables. These security variables are
based on the objectives of coal consumers which are assessed
directly by means of a coal trade survey. The results are
compared to actual trade practice. Two detailed sets of data;
the consumer survey and coal contracts thus provide new
insights into the coal trade process to resolve the debates
over the most appropriate type of trade model to use and the
importance of relational and structural power in the trade.

4.2 Coal trade models and data requirements

The ‘Japan Inc.’ model is introduced as an alternative to the
commodity market model examined in chapter 3. Detailed
transaction data are then used to evaluate the controversy
over the relative merits of simple economic or political
models to explain the largest coal trade in the world, the
Japanese import of coking coals.
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4.2.1 Japan Inc.: the monopsony model

The establishment of an extensive and integrated Japanese
coking coal procurement structure is widely recognised (D'Cruz
1979; Anderson 1987). The combination of guiding government
policies and interlocking corporate structures has given rise
to the claim that Japanese companies and government agencies
act in a manner which benefits the aggregate interests of
Japan rather than those of the individual company. This model
of Japanese political economy is often called 'Japan Inc.''.
Although the consuming industry does not consist of a single
company, industry coordination is achieved by the use of
government policies and collective action to create an
effective monopsony (Szabo 1985).

A monopsony model of trade involves a single purchaser and

numerous sellers?®

. Given the absence of alternative purchasers
of their product, the sellers have limited bargaining power
and any rent which is generated by the trade is captured by
the purchaser. This asymmetry in the distribution of the
benefits of trade can raise acute concerns where one side
feels penalised. Three possible outcomes of a monopsony
purchasing arrangement are evaluated in this study. First,
price discrimination could be used to achieve objectives like
security of supply and result in variations from competitive
pricing based on coal quality. Second, enhanced buyer
bargaining power could be used to impose uniform price changes
on suppliers whereby all suppliers are forced to accept the
price change agreed by the first company to 'break rank'.
Third the pricing criteria (coal classifications) may be
changed unilaterally by the purchaser and imposed on the
suppliers. Each of these results have been alleged to occur
and this chapter will examine the data to test the validity of
the clains.

The alleged use of discriminatory power in the coal trade has
prompted the construction of a conspiracy theory in which
Japanese government and industry combine to outwit their
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trading partners. The coal conspiracy theory became a common
topic of concern during the recession of the early 1980s
(Byrnes 1982:43) . Japanese government forecasts of high future
demand were reinforced by new corporate contracts to establish
new mines in Australia and Canada and intergovernmental
agreements to finance new mines and infrastructure in the USSR
and China (Barlow 1982). The new production capacity created
by this investment combined with the capacity of existing
mines to produce an oversupply situation for the duration of
the 1980s. Prices fell and the debate over causes has
continued (Anderson 1987).

4.2.2 Data adequacy and model assessment

One of the problems encountered in evaluating any trade theory
is data availability. As was seen in the last chapter, the
assessment of the competitive global coal market model was
limited by data aggregation. To overcome this problem, prices
need to be evaluated for particular coal transactions where
the characteristics of the coal can be compared directly to
the price. This shift to the analysis of particular coal
brands is also required to compare the alternative models of
trade considered in this thesis (Figure 4.1).

The conventional competitive model is based on an equilibrium
being formed to balance the supply and demand functions. A
trade flow results with exports from the producing country
being imported by the consuming country at a price where the
marginal cost of production equals the marginal benefit of
consumption. The production structure associated with this
model is one of many independent producers and suppliers.

In contrast, the monopsonist model presented by fhe 'Japan
Inc.' school has an integrated or single consumer importing
coal from many producers. This production structure enables
monopoly power to be exercised and can result in
discriminatory prices or other trade conditions being imposed
upon producers.
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Figure 4.1: Alternative trade models
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This thesis offers an alternative to both of these models and
their emphasis on the production structure (competitive or
monopsonistic) as the determining feature which explains
trade. Instead, a structural model is developed which argues
that the production structure is Jjoined by the financial,
security and information structures as the primary
determinants of trade (Figure 4.1c).

4.3 Price discrimination

4.3.1 Aggregate and transaction price differences

The differences between aggregate and detailed transaction
analysis are readily shown by extending the analysis in
chapter 3 with a detailed transaction based analysis here.
Average coking coal import prices vary among supply countries
and Figure 4.2 provides a summary of the pattern for Japanese
imports over the last 30 years. American prices have been
universally high compared to other major countries. In JFY74
the cif price for American coking coal ($74.45) rose to over
double the cif prices of Australian and Canadian coal ($32.87
and $35.20 respectively). Before and after this peak, American
coal prices were 15-30% higher than average import prices.
Australia provided a lower cost source of coking coal for the
Japanese steel mills and Australian imports exceeded American
imports in 1969, 1972, 1973 and continually from 1976.
Australian prices were typically 10-30% below average import
prices. Canadian prices were generally below US prices, but
above Australian prices. Only in the late 1980s did Canadian
prices exceed American prices as a result of the introduction

of high cost coal from north east British Columbia.

Given the high cost of USA coal, new sources in Australia and
Canada were desired to both lower import costs and provide
diversity of supply. Furthermore, if the Japanese buyers
arranged coal supplies on a cost plus basis then price
differentiation would be expected (Anderson 1987).
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Figure 4,2: JSM coking coal price ratios
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In contrast, if a single commodity market existed, then a
single price would be expected. An intermediate position
between cost plus pricing and single market pricing is
possible where the market is fragmented. Firms may be
competitive within each fragment, yet the price remains at

separate levels.

Before commenting further on coal prices, adjustments need to
be made for quality variations in the coal. Coking coal is
difficult to standardise for quality for several reasons. Not
only does the coal vary on several important characteristics,
it is also used for three distinct purposes which place value
on different attributes. Coking coal provides the support for
the molten mixture in the blast furnace and therefore must
have good swelling or coking qualities. It is also the
reducing agent and thus needs to provide a readily available
source of carbon. Coal is also used as the fuel to supply the
heat in the blast furnace and rp-subsi/fuicéoil for this purpose in

the late 1970s and early 1980s. Finally, impurities in the



coal can affect the quality of pig iron produced and the types
and quantities of impurities need to be limited.

The number of coals which meet all of these requirements is
limited and premium prices have traditionally been attached to
such fuels. However, rather than rely on a single coal with
the desired combination of characteristics (like low volatile
Appalachian coal from the USA), most Japanese steel mills
blend a variety of coals to produce the required balance. This
enables lower cost coals to be included in the coking coal
blend, including coals previously considered to be only
suitable for steam coal. By the late 1980s, 10-15% of the coal
used in Japanese blast furnaces was termed semi-soft coking
coal. These coals were poorly suited for coking purposes on
their own, but were acceptable when pulverised and injected in
a coal blend.

Average national coking coal prices thus fail to provide much
information about reasons for price differentiation. Price
differences may simply reflect variations in quality or they
may represent positive policies to ensure diversity of supply
or security objectives. By shifting the analysis from the
national level to that of particular coal brands, prices can
be adjusted for coal gquality and the reason for price
variation tested.

4.3.2 Coking coal characteristics and price

Coal characteristics are generally assumed to be important in
determining the utility of coal for coking and hence its
price. The characteristics of coal were studied by first
asking the purchasers, Japanese steel mills, what
characteristics are important and then analysing the contract
data to measure the observed relationship between price and
quality.

The attributes most commonly specified in Japanese coking coal
contracts, and thus assumed to be of greatest importance, are:

total moisture (less moisture, higher value); ash (less ash,
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higher value); volatile matter (less volatile matter, higher
value); total sulphur (less sulphur, higher value); CSN or
crucible swelling number (higher CSN, higher value); and
fluidity (higher fluidity, higher value). Maximum particle
size 1is also specified in contracts, but tends to have a
standard range (30-50mm maximum)>.

The relative importance of these characteristics in deciding
on coal purchases was assessed in the survey of coal consumers
introduced in chapter 1*. The survey compared buyer objectives
in 1980 with those in 1987. In both cases, ash and sulphur
were identified as the most important coal characteristics and
penalty clauses are included in contracts to ensure compliance
with agreed levels. The ranking of other attributes changed
between 1980 and 1987. In 1980 the proportion of volatile
matter, the CSN and fluidity were also considered as having
above average importance. In contrast, the total moisture was
ranked as being of less than average importance. By 1987 the
CSN was demoted to below average importance while the moisture
content increased in relative importance. Fluidity was also
considered to be of increased importance in 1987.

Table 4.1 Ranking of coal qualities by buyer and contract

attribute survey contract price data
1980 1987 1976 1984 1987

ash (%) 1 1 4

sulphur (%) 1 1

volatile matter (%) 3 4 3 2

CSN 4 6 1 1 1

moisture (%) 6 5 2

fluidity 5 3

source: Appendix D; initial equations for all Japanese
import contracts for coking coals

Studies of the effects of coal quality on prices have been
undertaken before, but the conclusion is disputed. D'Cruz
(1979) argued that coal quality was not an adequate
explanation of price and that the JSM discriminated on the
basis of country of origin and quasi-integration linkages. The
opposite conclusion was reached by Kittredge and Siverston
(1980) who incorporated several coal attributes in their
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analysis of coking coal prices and concluded that the prices
received for Canadian coal was equal to those of USA and other
coals under competitive pricing conditions when adjustments
were made for coal quality. Anderson (1987) suggested that the
discriminatory finding by D'Cruz could be accounted for by his
use of a simple fixed carbon index to adjust for coal quality
and his lack of attention to other important attributes. This
debate over the importance of coal quality in determining
price is extended by the following analysis.

The JSM purchase several dozen brands of coking coal annually.
By comparing the most important attributes (CSN, ash, volatile
matter, total moisture and sulphur) to the price paid in JFY76°
for the 46 brands of coal contracted for supply during that
financial vyear, a strong feature emergedé. The simple
regression model of coal characteristics proved to be a very
good explanation of fob coking coal prices in 1976’. Four of
the coal qualities made a significant contribution to the
equation for all imports while the fifth (sulphur) was
significant in the equation excluding outliers. The proportion
of the variation in prices explained by the equation (adjusted
R-squared value) was .838,

Equations for fob price of coking coals imported into Japan9

1987 price fob = 26.54 + 2.40 CSN
n=83 se=6.65 R2=.41

51.74 + 2.23 CSN - .49 VM
n=73 se=5.40 R2=.58

1984 price fob

1976 price fob 49.69 + 3.15 CSN - .90 M - .26 VM - .67 A

n=46 se=3.83 R2=.83

= price in US$ per metric tonne, (free on board)
CSN = crucible swelling number

A = % ash (air dried basis)

VM = % volatile matter (air dried basis)

% total moisture (gross as received basis)

% total sulphur (air dried basis)

se = standard error in estimate

R2 = R squared adjusted for number of cases
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In contrast to the strong correlation of coal characteristics
and fob prices in 1976, the pattern in later years is much
weaker. Only two of the attributes (CSN and volatile matter)
had a significant correlation with price in 1984 and only one
(CSN) in 1987. The proportion of price variation explained by
the equation also fell from 83% in 1976 to 58% in 1984 and 41%
in 1987.

In addition to the R-squared value, the standard error of the
estimate is also informative about how well the equation fits
the data. Whereas the standard error in price estimates in the
1976 equation was less than $4pt, it increased to almost $7pt
in the 1987 equation. This decline in the role of coal quality
as a predictor of price would support the D'Cruz argument of

price discrimination based on other criteria .

Another striking feature of the equations 1is that the
importance of the coal qualities is quite different from that
indicated by the consumer survey (Table 4.1). One explanation
for the differences between expressed and measured ranking of
coal qualities is that the coal qualities identified as being
most important by coal purchasers (ash and sulphur) may be so
important as to restrict coals to the acceptable range and
contracts are not even offered for coals with qualities beyond
this range. Most contracts have specific penalty clauses with
price penaltieé of $1.10 per 1% of ash above the contract
specification and $0.55 per 0.1% sulphur (Coal Manual
1985:212). The result could be a restriction of coals to the
subset where ash and sulphur are at acceptable levels and
other qualities then became more important in determining
price.

These initial equations include all coking coal brands and may
not meet statistical assumptions about the distribution of the
data. To improve the accuracy of the equations one needs to
look more closely at the data and the residuals which result
from the specification of the equation'. Since cases are not
likely to be more than three times the standard deviation away

from the mean when a population is normally distributed, the
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appearance of any such outliers needs to be examined. These
outlying cases may distort the analysis and have a
disproportionate effect on the equation.

When outliers appear several techniques can be used to
overcome their effect. The data can be transformed (usually
log transformations when the residuals are positively skewed
and square transformations when the residuals are negatively
skewed), alternative variables used or the cases removed if
they belong to a different population because of another
factor. In the case of the coking coal data it was decided not
to distort the data (through numerical transformations) from
the initial variables which provided a good explanation of
coal prices in 1976. Instead, other variables associated with
the structural model of coal trade will be introduced to
explain price variations in a later section.

The existence of outliers is first explored as an indication
that not all coals receive fob prices on the same basis. The
cases more than three standard deviations from the mean are
excluded and considered individually while the equation for
the remaining group of coals are compared to the initial
equations. The revised equations show a much tighter
statistical fit to the data and offer improved predictions of
prices. For example, standard errors decline to $3-4pt and the
adjusted R-squared value improved (from .41 to .75 in the 1987
equation by the exclusion of 2 outliers). The new equations
are as follows:

Revised equations for fob price of coking coal (excluding
major outliers)

1987 price fob

35.11 + 2.08 CSN - .89 A
n=81 se=3.17 R2=.75

1984 price fob

47.20 + 2.87 CSN - .36 VM
n=70 se=3.45 R2=.74

1976 price fob = 60.66 +2.85 CSN -1.10 M -.28 VM -.99A -7.21S
n=45 se=3.04 R2=.89
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This evidence appears to support the Kittredge and Siverton
(1980) conclusion of quality-based competitive pricing, but it
was only achieved by the exclusion of coals which had the
strongest 'quasi-integration linkages' argued to be important
by D'Cruz (1979). Rather than simply remove the outliers, one
should consider why these cases were outliers in the first
place. Yes the price prediction was improved, but what data
was lost? Quintette and Bullmoose coals each received prices
more than three standard deviations higher than that predicted
by the 1987 and 1984 equations (along with the high fluidity
coal, Sewanee, in 1984“). These cases may reveal as much
interesting information about coal prices as the group of more
statistically consistent coals portrayed in the revised
equations.

4.3.3 The Quintette and Bullmoose cases

The exclusion of the Quintette and Bullmoose coal brands from
the 1984 and 1987 equations is significant because these coals
are from the new mining region of north east British Columbia.
In addition, the contract which set the Quintette price based
on a series of escalators related to production costs was the
subject of protracted arbitration in 1988-89. The Japanese
steel mills called for a settlement at current world coal
prices, while the mine operators wanted the original contract,
including the price formula based on escalators, upheldB.
Quintette coal was always high cost coal. Even when the
contract was signed in 1981 the base price of C$75/t
(referenced to 1 April 1980) was above the prevailing price of
$C64/t for comparable south east BC coal. By 1 April 1987 the
escalators in the contract had raised the price to C$103.78.
Quintette Coal had accepted a price cut of C$8.50 from the
contract price in the 1985 and 1986 negotiations with the
Japanese steel mills under the inequity review clause (Coal
Manual 1988:303). However, in 1987 the Japanese steel mills
wanted a reduction to the price of comparable coals ($44/t).
The dispute went to arbitration while the coal continued to be
traded under the previous year's conditions.
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Similar negotiations were held under the smaller Bullmoose
contract (1.7mtpa compared to 5mtpa). The Bullmoose price had
a slightly higher base (C$75.50 in 1 April 1980) but the
company agreed in 1984 to a 1larger reduction from the
escalated price (C$10/t in 1984-86) in return for an increase
in tonnage (300,000t). Given the acceptance of the earlier
price cut, the 1987 price was cut by C$11.26 to C$91.77/t
(Coal Manual 1988:305).

The arbitration is an interesting case, because Quintette is
the new mine with the highest JSM direct equity investment
(chapter 6). If the coal contract is revised and prices are
reduced to prevailing Australian or south east British
Columbia levels, the owners will not be able to repay the
loans (largely from Japanese banks) let alone profit from
their investment. Indeed, the major Canadian investor, Denison
Mines, wrote off its C$240 million investment in the project
in 1985 to no longer value the mine as an asset (Mining
Journal 1986; Mitchell 1986:13). The JSM may not value the
mine as a direct asset either (in terms of profit and
dividends paid to the steel mills). Despite this lack of
direct profit and dividends, Quintette offers the JSM indirect
benefits. Its output maintained an abundant international
supply position in the coking coal market of the mid 1980s

which depressed the price for all other producers.

Ironically from the Canadian point of view, some of the mines
hardest hit by Japanese price and tonnage cuts in the mid
1980s were the older Canadian mines. The Balmer, Fording and
Luscar mines, for example, had their original contract
tonnages cut to 56% in 1985 and 50% in 1986 while the 1986
Quintette tonnage was only reduced to 95%, as allowed in the
contract (plus or minus 5%) (ICR 1986 139:2). Quintette and
the neighbouring Bullmoose mine could thus be regarded as
special cases in the Japanese coking coal pricing system. They
can be removed and the data analysed again without such
anomalies.
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Alternatively, the question can be asked as to why Quintette
and Bullmoose are part of the coal trade at all? The answer
has broader implications than may be expected. If the answer
is to earn profit for the investing parties, then the
conventional trade model can be maintained and a conclusion
reached that the investors made a bad decision. On the other
hand, if the mine is part of the international coal production
structure promoted by the Japanese then a different model of
trade 1is required. The ‘'Japan Inc' model offers one
explanation of Japanese bargaining power being used to control
prices and trade patterns. The evidence to support these
allegations is evaluated next.

4.4 Bargaining power and trade discrimination

'Japan is endeavoring to transform herself from her early
postwar position of a price taker (or a perfectly
competitive buyer) in "open" world resource markets into
that of a monopolistic buyer in "closed" resource markets
so that she can acquire vital resource supplies " at the
marginal cost to the system" (that is, retaining to
herself decisions over output, if not decisions over
prices).' (Ozawa 1979:236)

Price discrimination can be caused by many factors. The factor
most important to this study would be a deliberate decision on
the part of Japanese purchasers to discriminate on prices so
as to pay higher prices to higher cost mines introduced to
improve security of supply while maintaining lower prices to
lower cost mines. This pricing arrangement was termed 'cost-
plus' by Anderson (1987). Cost-plus pricing can be achieved by
the exercise of bargaining power by Japanese buyers. Before
considering the source of this power (relational power or
structural power), discrimination needs to be demonstrated.
Three types of discrimination will be considered, price
discrimination, changes in coal classification and changes in
contract tonnage.
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4.4.1 Uniform price changes

Uniform price changes are alleged to be imposed on suppliers
by the JSM and represent a measure of their bargaining power.
Negotiations are always held in Tokyo with the eight steel
mills represented by a lead negotiator (Nippon Steel for
Australia and Nippon Kokan for Canada). The 1lead JSM
negotiator for each country meets with the various national
coking coal exporters in turn. The Japanese trading house
which imports the coal is also present and helps arrange these
meetings. The consumer's objective is to gain the most
advantageous price concession from a single producer. This
price change will then be used by the Japanese negotiators as
the standard price and imposed uniformly on the other
producers.

The 1988 negotiations illustrate this practice where the
Canadian suppliers Fording and Westar agreed to a price
increase of $2.90 for their hard coal. The Japanese
negotiators then used $2.90 as the standard increase in coal
prices for JFY88. Most Australian and American suppliers
accepted this increase within a month of the Canadian deal for
fear of volume cuts if they were late signing their contracts
(ICR 1988 195:1).

The Canadian companies were in a particularly vulnerable
financial position because of the severe cuts (50%) to their
contract volumes received in previous years. The negotiation
practice of selecting the weakest supplier first is well
established and each year one company or another has a good
reason for being the first to 'break rank'. Although there may
be no apparent economic reason for a price change accepted by
one company to be transferred to all others in the market
(Gaskin 1983a) the practice is well established. This is
argued by coal suppliers as an illustration of the bargaining
power which the JSM exercise in the coking coal trade.

The influence of such practices is not restricted to the
Japanese trade. The steel mills of South Korea and Taiwan wait
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until the Japanese have reached an agreement with their
suppliers and then impose the same terms on suppliers to South
Korea and Taiwan. Indeed, the Korean and Taiwanese negotiators
attempt to prove that they are better than their Japanese
counterparts by gaining further concessions of a few cents per
tonne from the suppliers. An explicit link to JSM prices was
also made by the Pakistan steel industry which signed long
term contracts with suppliers and set the future price equal
to that negotiated by the JSM (ICR 1989).

4.4.2 Coking coal classifications

Coal negotiations generally take place with certain coals
classed as being of the same value. These classes change over
time and these changes are argued to sometimes form part of
the negotiation strategies rather than being an accurate
reflection of coal qualities. For example, in the negotiations
for JFY84 contracts, the steel mills realigned their hard
coking coal classifications. The uniform coking coal price of
$54/t in JFY83 was reduced to $52.50 for class A coking coals
(Coal Cliff, South Bulli, Tahmoor) and $51.50 for class B
coals (Moura and South Blackwater). Class C coals (Wollondilly
and Blackwater after its ash content was lowered 0.5% to 7.8%)
were priced lower at $51.00/t (Coal Manual 1985:188). Coal
Cliff was used as a reference coal with other coals priced
lower or higher depending on their quality. While class B and
C coals were considered of less value, Gregory coal was priced
at $54.50 to reflect its higher quality.

In the following year, JFY85, the NSW soft coking coal
producers agreed to a Japanese request to review the division
of their eight coal brands into two grades: grade A included
Big Ben, Daiyon, Lemmington and Rathluba; grade B included
Liddell and Hunter Valley. Four of the coal brands were
expected to reduce their ash and sulphur 1levels with
differences in quality taken into account in 1986 pricing
negotiations (Coal Manual 1985:148). This attention to quality
and classification can be interpreted as part of the Japanese
desire to break the collective bargaining whereby the seven
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Newcastle soft coking coal producers negotiate as a group. The
Coal Manual (1985:148) began its report on JFY85 negotiations
by announcing the 'Possible Switchover to Contract-by-Contract
Talks from Next Fiscal'. Despite the Japanese desire to
divide the Hunter Valley producers, subsequent negotiations
continued to be conducted through two joint negotiators
representing the seven companies.

The changes in pricing criteria have direct effects on the
financial position of particular mines. For example,
Wollondilly coal was priced $1.70 below Coal Cliff in the
early 1980s, then received the same price in 1983 and then was
set $1.50 lower again in 1984 (Coal Manual 1985:188). These
changes in the classification of Australian coals are repeated
in other countries. One of the more dramatic classification
changes was made with Canadian coals.

In the 1988 negotiations Westar and Fording were the first
companies to reach agreement with the JSM. Not only did they
receive increased contract tonnages of 600,000 and 500,000 t
respectively, but the coal which they had sold in 1987 as
semi-soft coking coal for $33/t was reclassified as hard
coking coal and received a price of $46.90/t in 1988. The
price of other Fording and Westar coals was also set at
$46.90/t (ICR 1988 194:2). This represented an increase of
just $2.90 from the $44.00/t received in JFY87 for hard coking
coal and was used as the uniform price rise for other coals
noted above.

The general price increase to the JSM suppliers was thus
$2.90/t while the first companies to sign, Fording and Westar,
received average price rises of $6.23/t and $5.86/t
respectively, because of the new coal classification. This
price rise combined with the increased tonnage to raise the
value of JFY88 contracts to $94 and $150 million for Fording
and Westar. In contrast the JFY87 value of the contracts was
$61 and $107 million, respectively. This represents a 45%
increase in cash flow for the two companies as a result of a
reported 6.6% price rise ($44.00 to $46.90)%.
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Coal classification is thus an important element of price
negotiations. The price differences paid to coals from
different countries are often explained in terms of quality
differences. These quality differences should be evaluated to
measure whether or not the systematic price differences are
based on the country of origin instead. One of the best means
to classify a diverse set of items in accordance with several
characteristics is by cluster analysis.

The coking coals imported into Japan were classified using
cluster analysis to determine the similarity of coals from
different countries. The result should either support or
question the hypothesis that price discrimination is based on
country of origin rather than simply on coal quality. If most
of the clusters are based on coals from single countries then
the price differences could reflect coal quality rather than

national preferencesﬁ.

Seven clusters of coal brands were created by the complete
(most distant) cluster analysis technique (which compares the
most distant members of clusters to ensure the dgreatest
internal consistency within groups). Five of the seven groups
include coal brands from two or more countries. Similarly, the
brands from each country are typically distributed among more
than one group. Australia provides the most broad ranging
example with its coals present in over half of the clusters.
USA coals tended to be more isolated and divide into one or
two groups (one group with low volatiles and both groups with
the distinctive Appalachian attributes of high sulphur and low
moisture levels). Canadian, Polish and USSR coals belonged to
the same groups as USA coals. In general, most coals tended to
have similar attributes to those from another country as well

as their neighbouring brands drawn from an adjacent coal seem.

The implication of this extensive mixture of international
coals on the basis of their physical attributes (moisture,
ash, sulphur, CSN, volatiles) is that price discrimination on
the basis of country of origin is not explained by national
groups of coals having exclusive qualities.
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4.4.3 Annual negotiations - tonnage for price

The annual Japanese coking coal negotiations feature different
companies being the first to agree each year. In the JFY¥85
negotiations, agreement was reached several months earlier
than usual when General Coal of the USA accepted the JSM offer
in October 1984. They agreed to continue JFY¥84 prices for
Sprague HV Blend coal in JFY85 in return for favourable
tonnage consideration. The other American suppliers accepted
the price freeze in November. The Canadian and Australian hard
coal producers followed, but were not given specified
tonnages. Luscar was the first of the Canadian mines to accept
the price freeze because it hoped to avoid the ‘'unfair
treatment' received in JFY84 when it was the last Canadian
firm to sign its contract (Coal Manual 1985:299).

The Australian soft coking coal producers delayed acceptance
of the JSM price freeze in JFY85 until February. They wanted
a price rise of $2.50/t and an increase in tonnage to 3.5mt.
In the end, they accepted the JSM offer of no price increase
and a cut in the base tonnage to 3mt (+-10%) from 3.4mt.

The pattern 1is repeated each year with better tonnage
conditions extended to the first company to sign than those
given to others who sign later. For example in December 1985
Bellambi was the first company to sign its JFY86 contract. The
price was cut by $4.50, but the volume remained at its 1985
level while other companies had their tonnage reduced (ICR
1985 138:2). Higher tonnage agreements are important for the
cash flow position of a mine, especially where much of the
cost is fixed or sunk as a capital investment and high volumes
are required to make the project viable (Anderson 1987). The
high fixed cost nature of coal mining and especially the new
open cut mines, leads to the 'destructive competition' where
individual suppliers accept a low price in return for improved
tonnage despite the increased losses incurred by the rest of
the industry. The net result is a transfer of benefits (low
cost coal) to the consumer.
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4.4.4 Structural or relational bargaining power

The evidence examined in the preceding sections demonstrated
the use of discriminatory pricing, classification and tonnage
practices by the Japanese steel mills. The mills clearly
enjoyed superior bargaining power compared to the suppliers in
the 1980s. The next question is whether this power is a
relational power where one side is able to force its terms on
the other because of its relative strength, or a structural
power where one side has control over the trading structures

through which the exchanges are made.

" The model of relational power can be applied to the market
where the equilibrium may be relatively advantageous to either
side depending on the current supply/demand balance. According
to this view, coal price changes are simply a product of the
short term market configuration. Either side can benefit.
Prices went up in 1988 after falling in 1987. The fact that
prices were halved in real terms in the 1980s is simply an
outcome of the surplus production capacity in the system. By
the late 1980s many suppliers closed mines. This reduction in
supply combined with an increase in demand to raise prices in
1988 and 1989. Far more dramatic price rises occurred in the
mid 1970s when acute shortages were perceived. The overall

pattern is one of change based on relative bargaining power.

The model of structural power has a different basis. According
to this model, Japanese companies are able to practise
discriminatory pricing because of their control over the
structures which govern the coal trade. Structural power does
not eliminate relational power. Instead, it constrains the
exercise of relational power. Rather than close all
unprofitable mines when prices fall, trade structures may be
used to keep select high cost mines in operation. The result
is continued abundant supply despite falling prices. This
thesis argues that structural power needs to be recognised in
order to explain the failure of trade to conform to the

pattern predicted by relative shifts in supply and demand
alone.
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One way to compare the importance of relational and structural
power is to consider 1976 and 1987 as the high and 1low
extremes in coal prices. They represent the peaks of supplier
and consumer power respectively. In 1976 Japanese coking coal
prices were found to be highly correlated with coal quality.
By 1987 coal quality was a poor predictor of price. In other
words, suppliers were only able to raise their prices in 1976
to a level where all coals were competing directly with each
other on a quality basis. Further increases in price could
support mines in any of several countries.

By 1987 prices had been discriminately reduced to effectively
fragment the market into small supplier niches for particular
groups of mines. Lower prices can be caused by the exercise of
relational power, however, the discrimination identified above
implies the exercise of a more pervasive power.

An extreme model of structural power is advocated in the
'Japan Inc.' model where Japanese interests are tightly
integrated and act as a monopsonist. Evidence of trade
discrimination were found, but this does not provide
conclusive support for the model. Instead, the diversity of
Japanese actors with an interest in the coal trade (many
companies, industries, government agencies, etc.) is argued to
be too complex for reduction to a single monopsonistic
structure. The better representation of the Japanese position
in the trade is to recognise the influence of multiple
structures. When they all cooperate the result equals the
'Japan Inc.' model. However, conflicts can also arise among
the different groups. This 'internal' conflict refutes the
monopsonist model and supports the multiple structures model.

The IPE model of multiple structures is argued to be a better
basis to understand power in the coal trade. The fragmentation
of the coal trade was achieved to meet Japanese security of
supply objectives through the construction and extension of
its trade structures. This hypothesis can be tested by
identifying consumer objectives and introducing security of
supply variables into the price estimation equations.

122



4.5 Japanese coking coal trade

The hypothesis that buyers discriminate not simply on the
basis of coal quality, but also on the basis of country of
origin (to ensure that security objectives are met) is
explored in two ways. First coal buyers were asked what
criterion they use to select coals for purchase. Second,
contract data is re-analysed to measure the importance of
security variables.

Several trade models and evaluation methods exist. Each
competes for widespread acceptance of its view of reality.
Analysts can differentiate between roles assumed by different
actors by asking the participants directly what their
objectives are. The answers are then evaluated in terms of
accuracy of the information gained and how representative it
is of similar actors. This self-reporting can be used
independently or in association with specified models of
behaviour among trading partners. The combined approach of
integrating reported objectives with the definition and
testing of price formation variables is adopted in this study.

4.5.1 Coal consumer survey

To understand changes in coal trade and price patterns, the
first task is to compare the importance of coal purchasing
objectives over time. In 1980 the Japanese steel mills
considered reliability of supply and the ability to add new
suppliers to be very important. This emphasis on security of
resource supplies explains the high value assigned to long
term contracts and joint ventures as the most suitable
arrangements to establish new supplies. These values reflected
the attitudes after the second o0il shock and before the
recession of the early 1980s. The cost and quality of coal was
considered of above average importance, but not as important
as reliability 'and security through diversity (Table 4.2,
Appendix D).
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By 1987 the position had changed with the greatest importance
attached to reducing the cost of coal and having flexible
supplies in terms of both volume and price. Coal quality and
supply reliability were still of above average importance as
were diversity of supply and the limitation of marketshares.
Predictably, the addition of new suppliers was only a low
priority in 1987. This change was reflected in the opinion
that no special arrangements should be offered to new
suppliers, whereas in 1980 higher prices, long term contracts
and joint ventures were considered appropriate (Appendix D).

Table 4.2: JSM coal purchasing objectives 1980-95

objective 1980 1987 1995
least cost 2 1 1

diversity of supply 1.5 2.5

ability to add new suppliers 1 4.5 3.5
reliability of supply 2 4

volume flexibility 3.5 1 1

price flexibility 2.5 1 1

coal quality 2 2 2

limit marketshare of suppliers 1.5 2.5 2.5
bilateral investment agreement 4 4.5 4.5
bilateral trade relations 4.5

political boycott 4 3 3

1 = very important 2 = above average importance

3 = average importance 4 = below average importance

not important
source: Appendix D

The required purchase of domestic coal and 1loans from
consumers to producers were of average importance in 1980, but
of less importance in 1987. Other factors 1like political
boycotts, bilateral trade imbalances and bilateral trade
agreements were considered of little importance in 1980 and
only boycotts rose to average importance by 1987. The priority
placed on low prices and supply flexibility in 1987 was
expected to continue in 1995.
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This diverse set of objectives indicates that the coal trade
is best viewed from more than one direction. The structural
model identified four primary structures of importance and
each of these needs to be considered. The production structure
is of importance because the Japanese steel mills chose to
invest directly in some coking coal mines while they used the
financial structure to loan money to others. The role of the
financial structure is extended when the signing of long term
contracts (and the associated future revenue) is recognised as
an essential part of project or joint venture funding. The
consumers play a critical role in deciding which mines receive
such contracts. Both of these financial elements were of less
importance in 1987 than in 1980 when the steel mills wanted to
establish new suppliers to avoid further price rises and the
perceived coal scarcity of the 1970s.

The security structure was of particular importance in the
late 1970s and 1980 when the steel mills were determined to
ensure a reliable supply to avoid the problems and uncertainty
of rapid price rises in 1974-76. As part of this emphasis on
security, the marketshare of individual countries, ports and
companies was to be restricted. The maximum desired
marketshare for an individual country, port and company was
48%, 10% and 10% respectively. To achieve the desired market
structure, coking coal should be imported from 40-45 companies
through 15 or more ports in 6-7 countries (Appendix D). If
such objectives are to be achieved, then an accurate model of
the trade needs to consider more than coal quality in
identifying factors which affect price.

4.5.2 Coking coal prices, quality and sources

The earlier analysis of coking coal attributes as predictors
of price is extended in this section by introducing variables
for the geographic source of the coal. A simple dummy variable
is created for each of the major supply countries and the new
supply region, north east British Columbia. The new analysis
of coking coal prices provides a much better description of
prices than the initial quality-based analysis.
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Equations for all Japanese coking coal cases

]

1987 fob 35.06 + 37.30 NEBC + 2.08 CSN - .89 A

n=83 se=3.24 R2=.86

1984 fob = 45.47 + 2.32 CSN + 15.43 NEBC - .33 VM + 4.28 Can
n=73 se=4.28 R2=.73

1976 fob = 37.23 + 2.57 CSN + 8.21 USA + 5.29 Can - .20 VM
' n=46 se=3.37 R2=,87
A = % ash (air dry basis)
Aus = Australia
Can = Canada
Chi = China
Col = Colombia
CSN = crucible swelling number
M = % moisture (gross as received basis)

n = number of cases

NEBC = Northeast British Columbia

R2 = R squared adjusted for number of cases
S = % sulphur (air dry basis)

SA South Africa

se standard error in estimate

USA = United States of America

USSR = United Soviet Socialist Republics
VM = % volatile matter (air dry basis)

Each of the above equations is an improvement on that based
solely on coal characteristics. The 1987 equation demonstrated
the greatest improvement, but even the 1976 equation
incorporates two country of origin variables. The result is a
better prediction of price than the earlier coal quality
equations. This indicates that prices were largely competitive
when quality and location are used to identify the most
important divisions or fragments in the trade.

The special case of northeast British Columbia coal was noted
before, but now the difference in price can be measured. The
premium paid fof these coals was $37 in 1987 and $15 in 1984.
The highest premium paid in 1976 was for USA coal, but this
premium in fob prices should have the premium paid in higher
freight rates added to indicate the much larger cif prices
paid for these coals. In short, coal prices demonstrated clear
differences according to country or region of origin.
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The diversity objective identified in the consumer survey was
achieved through the paying of higher prices for coal from a
particular supply country or region. This pattern is a product
of the contracts and decisions made in the early 1980s as
explained by the prevailing set of consumer objectives in
1980. Despite changes in the objectives of consumers in the
low price context of 1987, coal was not imported simply on the
basis of least cost®.

Price discrimination was demonstrated to be a persistent
feature of trade. This indicates that Japanese coking coal
prices were based on persistent diversity of supply objectives
and structural power rather than on relational power alone.
Certainly, when the coal supply exceeded demand, as in the mid
1980s, the JSM enjoyed a strong bargaining position relative
to their suppliers. However, they also exercised structural
power over the supply system which enabled them to
discriminate on prices not only in the 1980s, but even at the
peak of the relational power of suppliers in 1976. Having
demonstrated the importance of structural power in the
Japanese coking coal trade, the immediate question is whether
or not steam coal prices are subject to the same type of

variations.

4.6 Japanese steam coal imports

The Japanese steam coal market developed rapidly in the early
1980s. After two decades of phasing out the burning of
domestic coal for electricity production, the electric
utilities renewed their interest in coal. More dramatically,
the cement industry responded to the second oil price rise
with an industry-wide conversion of boilers to coal in 1980-
81. The result was an increase in consumption of steam coal
from 1.6mt in JFY79 to 10.1mt in JFY81 (Cement Association of
Japan cited in Coal Manual 1988:398). Most of this demand was
met by imports. This transformation of the fuel consumption
pattern made the cement industry the largest coal importer in
Japan in 1981. Subsequent consumption declined to 7.2mt in

127



JFY86 because of declining cement production, but coal
remained the dominant fuel for the industry.

The conversion to coal was much slower in the electricity
industry with the government owned EPDC (Electric Power
Development Company) being the largest coal consumer (10mtpa
in the mid 1980s). The nine regional electric power companies
(EPCs) slowly expanded their coal burn with Hokaido EPC being
the largest consumer (5mtpa of domestic imported coal) and
Chugoku EPC being the largest coal importer (3mtpa). By the
late 1980s the coal consumption of the nine private companies
was slightly larger than that for EPDC (12.9 and 10.9mtpa
respectively in JFY87; Coal Manual 1988:378). Future plans for
electricity generating capacity include substantial
investments in coal-fired plant (NEDO 1988), but the rate of
implementing these plans is uncertain.

A third group of steam coal consumers are general industry
boilers which are smaller in scale, yet important in terms of
aggregate energy consumption. These general industry users are
diverse and small in comparison to power stations or cement
boilers, however, several industries need to be noted in
particular. The pulp and paper industry continues to use coal
as the fuel in several of its main plants. The chemicals and
oil industry have also made conversions from oil to coal.
These conversions represent two features of the trade. First
fuel substitution and interfuel competition is important.
Second, the Japanese o0il industry has become a coal consumer
as part of its strategy to become a coal supplier. The
existing o0il trading network is simply used as a basis for
expansion into the coal trade. |

Unlike the coking coal trade where there were two dominant
groups of Japanese actors (the steel mills and the trading
houses), the Japanese steam coal trade has five main groups of
actors (electric power companies, cement companies, general
industry, trading houses and oil companies). This diverse set
of actors includes elements extended from the coking coal
trade (trading houses with long term connections in the coal
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industry) as well as new groups. The task of this section is
to assess whether the structural features of price variations
in the coking coal trade extend to the steam coal trade.
Perhaps the participation of more actors and newer nature of
the trade reduce structural power. The analysis to answer
these questions includes a survey of industry participants and
an evaluation of contract data.

4.6.1 Japanese steam coal consumer survey

The responses to the coal consumer survey are divided between
the electricity industry and other consumers. The two groups
illustrate some interesting differences within the Japanese
steam coal market as well as issues of agreed importance. For
example in 1987, both groups of consumers agreed that cost
minimisation was very important in coal purchasing decisions.
However, in 1980 the electric utilities considered the least
cost objective to be only above average in importance while
the other consumers ranked this objective as very important.

Table 4.3: Japanese steam coal consumer objectives 1980-95

objective 1980 1987 1995
consumer EPCs other EPCs other EPCs other
least cost 2 1 1 1 1.5
diversity of supply 2.5 3 2 2.5 1.5 2
ability to add new suppliers 3 3 3 3.5 3 3.5

reliability of supply
likelihood of strikes
accurate port deliveries

price flexibility

2
2

volume flexibility 2 4 1.5 3 1.5 2.5
2 1.5 1.5 1.5 1.5
2

coal quality . 3 . 3
limit supplier's marketshare 3.5 3.5 2 3 . 2.5
bilateral investment agreemt 5 2 5 2

bilateral trade relations 4 3 4 3 4
political boycott 4.5 2 4.5 2 4.5

1 = very important 2 = above average importance

3 = average importance 4 = below average importance

5 = not important
source: Appendix D



Differences between the two groups also emerged when the
question of supply reliability was asked (Table 4.3). The
industrial consumers ranked the likelihood of strikes as very
important or equal to cost as a purchasing consideration while
the electricity industry ranked the risk of strikes as simply
being of above average importance. The reliability of accurate
port deliveries was also ranked more highly by the general
industry than the electricity industry. This difference is
understandable given the smaller scale of operation of most
industrial boilers and their limited stockpiles or storage
yards. Reliable deliveries are essential for their boiler
operation. In contrast, the electricity industry has larger
stockpiles and a mixture of other generating plants based on
nuclear, gas, oil and geothermal energy sources.

Related to the concern about reliability and their smaller
scale of operation, the industrial users placed less emphasis
on supplier diversification and limiting the marketshare of
suppliers than did the electricity industry. This opinion was
reinforced by the desire of the electricity industry to have
more suppliers (companies, regions and countries) than the
other consumers. Both groups considered the diversification
objective to hgve become more important over time (Appendix
D).

The coal quality characteristics were considered above average
in importance by the electricity industry and only of average
importance to the other industry consumers. Of the seven coal
attributes listed, the industrial consumers ranked volatile
matter as the most important quality (above average in
importance) while other attributes were only average or less
than average in importance. The importance of volatiles is
attributed in part to their role in fuelling high temperature
combustion and is especially important in vertical style
boilers where coal replaces fuel oil as the source of energy.

The electricity industry ranked the energy content, ash,
moisture and volatiles of equal importance (average in 1980
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and above average in 1987) while sulphur was only of average
importance. This lower importance of sulphur in 1987 could be
explained by the investment in flue gas desulphurisation
equipment to meet emission standards.

4.6.2 Steam coal prices and coal quality

Steam coal only became a major component of the Japanese coal
trade in the 1980s. Its recent growth results from the
emphasis on energy security and a deliberate policy to
diversify away from oil (Perkins 1985). The limited nature of
earlier steam coal trade in Japan dictated that analysis begin
with 1980 data when the trade first expanded rapidly. The
three years selected for comparison are 1980, 1984 and 1987.

Steam coal trade has been portrayed as far more competitive
than the coking coal trade. Most consumers are primarily
interested in the cost of energy and are expected to choose
the 1lowest cost per joule or kilocalorie. Other coal
attributes affect emission levels (sulphur, ash) and burning
characteristics (volatile matter, ash fusion temperature).
Eight characteristics (energy content (kcal/kg), ‘total
moisture (%), ash (%), volatile matter (%), total sulphur (%),
fixed carbon (%), ash fusion temperature, and Hardgrove
grindability index) are commonly used to describe particular
coal brands and all of these data are included in the
analysis.

Previous studies have shown that moisture has a negative
effect on combustion when increased above its desirable range
of 5-10%. A 5% increase in moisture reduces boiler efficiency
by 0.3% because the moisture absorbs heat which is then lost
for generating steam for the turbines (IEA 1985:38). Still, a
minimum level of moisture is desired to reduce dust in the

handling of coal. A similar relationship is found with
sulphur.

Although sulphur contributes to low temperature corrosion of

boilers and increases slagging in some coals, if it is reduced
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to very low levels, the precipitators do not work very well.
In addition, if the coal has high chlorine 1levels then a
higher sulphur/chlorine ratio reduces the high temperature
corrosion and fouling associated with chlorine. Despite these
benefits from small amounts of sulphur during combustion and
ash collection, sulphur concentration was found to be
correlated with unplanned outage in Tennessee Valley Authority
power stations (IEA 1985:37). Furthermore, gaseous sulphur
emissions contribute to acid rain precursors, cause
environmental damage and are restricted by law.

The ash content of coal is important for many reasons. Its
quality and the resulting complex combustion chemistry are
only partially understood, but considered of great importance
to boiler efficiency and availability. Boilers can be designed
to burn coals of varying ash content with little effect on
boiler efficiency. However, where ash content is allowed to
vary widely and exceed design specifications the result can be
shortened life of the boilers and increased outage of plant
caused by increased tube wear. The effective increased cost of
burning high and variable ash coal can reach $10pt (as
occurred in Australia in the early 1980s)'. In addition to the
increased cost of burning high ash coal, the increased cost of
transporting the coal to the boiler, its increased damage to
preparation plants and the cost of ash disposal all need to be
considered.

In contrast to the negative value of moisture, sulphur and
ash, volatile matter adds to the value of steam coal. The
volatile matter is the first part of the coal to burn (during
pyrolysis) and contributes heat for both steam generation and
the combustion of carbon in the devolatised coal. The
characteristics of the combustion can thus be predicted by
using a fuel ratio of fixed carbon divided by volatile matter
as is often calculated by Japanese utilities (IEA 1985)%.

Price and quality data was compiled for 31 brands of steam
coal imported into Japan in 1987 (27 brands in 1984 and 21

brands in 1980). Regression equations were constructed to
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calculate price on the basis of coal quality. However,
complete data for all eight quality characteristics was only
available for two thirds of the brands. It should be noted
that the complete quality data is only available for
Australian, Canadian, South African and USA coals. The
following equations for fob prices thus exclude Chinese,
Soviet and Indonesian coal brands®”.

Equations for fob price of steam coals imported into Japan
(based on eight coal qualities)

1987 price fob = 34.88 - 7.86 S
n=19 se=3.16 R2=.23

-1.00 - 8.12 S + .022 AFT + .53 VM
n=16 se=2.96 R2=.71

1984 price fob

1980 price fob = -106.21 + 0.209 Kcal
n=13 se=3.28 R2=.54
A = % ash (air dry basis)
AFT = ash fusion temperature
Aus = Australia
Can = Canada
Chi = China
Col = Colombia
FC = % fixed carbon
HGI = Hardgrove grindability index
Ind = Indonesia
= % moisture (gross as received basis)
n = number of cases
R2 = R squared adjusted for number of cases
S = % sulphur (air dry basis)
SA = South Africa
se = standard error in estimate
USA = United States of America
USSR = United Soviet Socialist Republics
VM = % volatile matter (air dry basis)

The 1987 fob prices are notable because only one of the eight
attributes of coal evaluated (sulphur) made a significant
contribution to explaining price variation. The adjusted R-
squared value was low (.23) and the standard error large
($3.16) . Similarly, only one variable was found to have a
significant effect on the equation in 1980, but this time it
was energy content (kcal/kg) and the adjusted R-squared value
was .54. Between these two points of low prices in 1987 and
the importance of sulphur in explaining price and the high
prices of 1980 when energy content was most important, lies
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the evaluation of 1984 prices. In 1984, three of the coal
quality variables were statistically important and the

equation had a much better fit to contract fob pricesm.

The coefficients for the three variables in the 1984 equation
(sulphur, volatile matter and ash fusion temperature) are the
expected sign and magnitudem. The coefficient is largest for
sulphur because small changes in its value (for example, 0.5%
to 1.0%,) greatly increase the SO, emissions of the boiler and
have a large impact on the value of the coal. Conversely, the
coefficient for volatile matter is smaller because this
variable ranges from 25% to 47% for the many brands of coal
and each change of 1% has a smaller effect on price.

The above analysis included coal attributes which had no
apparent effect on price so a more restricted 1list of
attributes was used for the next evaluation. Rather than use
eight attributes, the five characteristics most frequently
specified in coal contracts are examined (energy, moisture,
ash, volatile matter and sulphur). A larger group of coal
brands (21 in 1980, 27 in 1984 and 31 in 1987) had complete
data for these attributes and the regression analysis was
repeated.

Equations for fob price of steam coals imported into Japan
(based on five coal qualities)

1987 price fob

33.65 - 6.24 S
n=31 se=3.74 R2=.13

1984 price fob

45.48 - 8.17 S
n=27 se=5.07 R2=.16

1980 price fob 23.20 + .37 VM

n=21 se=4.00 R2=.22

The result was that only one of the five coal qualities had a
significant correlation with price in each year. The
importance of sulphur to price determination is explained by
the requirement to meet strict emission standards in the
1980s. However, the standard error for each equation was large
($4-5pt) and the R-squared value low. Once again, coal quality
provides an inadequate explanation of coal price.
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4.6.3 Coal prices, quality and source variables

Given the importance of country of origin variables to explain
price differences among coking coals, the same analysis was
repeated for steam coals. Variables were created to account
for the country of origin to supplement the coal quality
variables and the data re-analysed.

Equations for fob price of steam coals imported into Japan
(based on quality and country of origin)

1987 price fob = -17.18 + 14.09 Can + .0076 Kcal - 5.87 S
n=31 se=2.95 R2=.46
1984 price fob 46.78 - 7.87 SA - 7.15 USSR - 5.93 S
n=27 se=3.64 R2=.57

1l

1980 price fob

26.14 - 9.92 SA + .29 VM
n=21 se=3.46 R2=.42

All of the equations demonstrated a marked improvement over
those for coal quality alone®?. Each equation accounted for
approximately half of the price variations. Source of supply
variables were the most important and were introduced to the
equation first. Once price differences based on supply country
were established, then prices varied on the basis of coal
quality. Overall, half of the variables explaining price
variations among steam coals imported into Japan are not
quality based, but security based. The structural model which
incorporates quality and security variables is thus advocated
as an explanation of the price pattern in the Japanese steam
coal trade just as it was proposed as the best model of the
coking coal trade.

The persistence of price variations in the Japanese coal trade
was identified in chapter 3 and analysed above to discover
that it was caused largely by supply diversity objectives
rather than coal quality. Price variations were also found in
the European trade, especially for steam coal. The analysis is
extended to determine if these variations are caused by
security objectives as well.
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4.7 European steam coal trade
4.7.1 European steam coal consumer survey

In Europe, the electricity industry is by far the largest
consumer and importer of steam coal. The European steam coal
trade 1is much older than its Japanese counterpart with
millions of tonnes of coal traded annually since the
industrial revolution. Despite the historic nature of the
market, the pattern of trade has changed in recent years to
reflect international changes. Many large electric utilities
import coal from the same mines as their Japanese counterparts
and the trade has achieved a degree of global integration.

The analysis of average import prices in chapter 3 illustrated
persistent differences between European and East Asian coal
trade price patterns. The European reliance upon a greater
number of supply countries and its wider variation in prices
were contrasted with the Asian and Japanese patterns. The
opinions of major consumers were sought to help identify and
explain these differences.

The European electric utilities shared some coal purchasing
objectives with their Japanese counterparts, but differed on
others. In 1987 both groups agreed that cost minimisation was
the most important objective. However, the second most
important objective for the Europeans was reliability of
accurate port deliveries whereas the Japanese utilities were
more concerned about volume and price flexibility on the part
of suppliers. In 1980, the Europeans considered diversity of
supply to be more important than cost minimisation while the
Japanese consumers held the opposite view. By 1987 both groups
considered price more important (Table 4.4).

The European utilities considered coal quality to be of above
average importance, like their Japanese counterparts. However,
while sulphur content was only of average importance to the

Japanese it increased from above average importance to the
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Europeans in 1980 to become very important in 1987 and 1995.
This increased attention to sulphur is based on the stricter
environmental controls introduced to reduce SO, emissions
throughout Europe and thereby lessen the environmental damage
caused by acid precipitation.

Table 4.4: European steam coal consumer objectives 1980-95

objectives 1980 1987 1995
European electric utilities North North South North South
least cost 2.5 1.5 1 1.5 2
diversity of supply 1.5 2 3 2 1.5
ability to add new suppliers 4.5 3.5 3.5 3.5 2.5
reliability of supply
likelihood of strikes 2 2.5 2 2.5 2
accurate port deliveries 3 1 3 1
volume flexibility 2.5 1 2 1 2
price flexibility 2 2 2 2
coal quality 2 2 2 2
limit suppliers' marketshare 3.5 3.5 3 3.5 3
bilateral investment agreement 5 5 5 5 5
bilateral trade relations 5 4 3.5 4.5 3
1 = very important 2 = above average importance
3 = average importance 4 = below average importance
5 = not important
source: Appendix D

Although the Europeans considered limiting the marketshare of
suppliers as being of less than average importance (in
contrast to the above average importance assigned by the
Japanese), their preferred maximum share of supplies drawn
from any single company, port or country were very similar to
the Japanese preferences. In general, the marketshare of a
single company, port or country should be limited to 20%, 30%
and 50% respectively. Similarly, the preferred number of
supply companies is 5-10 with coal coming from 3-10 ports in
3-7 countries. However, while the Japanese consumers expressed
a willingness to pay a premium of 103 to establish a new
supply company, port or country, the Europeans offered no
premiums for companies and few would pay any premium for a new

port or country supplier. Indeed, many Europeans indicated
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that a new supplier needed to offer price discounts in order
to enter the market in 1987. The expectation is thus one of a
European market where differences in price based on country of
origin are less pronounced than in Japan (Appendix D). This
expectation conflicts with the findings of chapter 3 and will
be evaluated in more detail in this chapter using contract
data.

4.7.2 European steam coal attributes, prices and sources

Italy became the largest European importer of coal in the mid
1980s and the national electricity utility, ENEL, was the
principal cause of this growth. By the mid 1980s ENEL was
importing over 1Omtpa. Their coal supplies were obtained under
a series of long and short term contracts with the prices set
in annual negotiations. An evaluation of the prices reveals a
familiar pattern.

The largest coal suppliers to ENEL are South Africa (4mtpa)
and the USA (4mtpa) with smaller amounts imported from Poland,
USSR and Australia throughout the 1980s. New supplies were
introduced from China and Colombia 1987-88 (IEA 1989a) and
Venezuela is also expected to join the list of suppliers. The
pricing formula has two components to it. First prices are set
for a particular country. At this 1level all prices are
competitive with each coal priced according to its energy
content and a standard price for coal of a specified quality.
For example in 1987 the South African price was set at $23pt
fob for 6200 kcal/kg coal (CWI 1988, ICR 1988). Five different
types of South African coal were imported, but each was valued
according to the standard price. The 1987 fob price
represented a fall of $6.75 from that received in 1984.

USA coals were priced in a similar manner. Several suppliers
bid to supply ENEL with coal, but the result was a standard
price based on the energy content of the coal. The 1987 price
was $39pt for coal exported through Hampton Roads or other
east coast ports. This was a $16pt premium over that paid for
South African coal (fob). The magnitude of this premium
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illustrates why the very large variations were found in the
analysis of European price data in the previous chapter®.

The competitive pricing of coals at the national level is
contrasted with the different fob and cif prices paid for
coals from different countries. In 1987 Polish coal was priced
at $32 fob, Chinese coal at $34.40 cif and Colombian coal $33-
37 cif (CWI 1987; ICR 1987). A clear diversity strategy was
being implemented. USA coals received a premium which is not
explained by coal quality. The perception of the USA as a
secure supplier has been offered as an explanation for this
premium. Other reasons include trade imbalances and strong
personal contacts based on previous trade experience. Such
reasons can be considered reasons for supporting security and
information structures, but our first tasks is to investigate
differences in coal prices based on country of origin.

Other major European buyers follow the same practice. For
example, the Danish utility coal purchaser, Elkraft, was
buying Australian coal for $31.50 cif ($23 fob) in 1987 while
USA suppliers were being paid $42 fob (CWI 1987; KICT 1988).
This premium of $19 fob or $16 cif almost equalled the price
of Australian coal. The price difference is explained by the
major supply contracts having higher prices than smaller spot
purchases which were made at internationally competitive
prices. Even USA coals were occasionally sold at spot prices
of $30 cif (for high sulphur, high ash, fines) in 1987 (CWI
1987; ICR 1987). This mixture of price differentiation on
major contracts and price uniformity on spot contracts
illustrates how a single buyer can use different contracting
and sourcing configurations to meet its security of supply
objectives.

In general, the observation of price differences and their
continuation at both the contract and national level supports
the need to add security objectives to the least cost
objectives in a conventional trade model. Major consumers in

Japan and Europe share these objectives, but exceptions can be
found.
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4.7.3 Uniform European coal prices

Examples of international competition and uniform European
coal import prices can also be found. Although the previous
chapter and sections concentrated on price differences, some
markets were found to comply with the least cost model.

The UK is a small importer of steam coal. The CEGB is a large
coal consumer, but most of its coal is supplied by British
Coal. The informal contract between them 'the Jjoint
understanding' is considered to be the largest coal contract
in a market economy. The coal purchased from international
sources is thus a marginal fuel for the CEGB and the lowest
cost possible is sought. In 1987 spot contracts were signed
for coal from China, Colombia and Australia. The cif price of
the delivered coal was set at $34.50 for each supplier. This
demonstrates the direct international competition for the
sales. These sales were followed with three year contracts for
the three suppliers but only the Australian coal received a
$2pt price rise for 1988-90. The uncertainty associated with
some low cost coal was illustrated by the Chinese coal being
delayed in delivery and the designated brand (An Tai Bao)
being substituted by another brand (Datong) in 1988 (ICR
1988).

The European cement industry is another example where coal is
purchased strictly on a competitive basis. The value of the
coal is determined by its energy content so country of origin
has little to do with price formation. The spot market in the
northern European ports of Amsterdam, Rotterdam and Antwerp
exemplify this trade. These competitively priced segments of
European steam coal trade demonstrate how the trade is
fragmented into many components. Coal suppliers compete for
sales in each niche of the market, but prices are not equal
because the largest and more specialised consumers are willing
to pay more for supply diversity or trade continuity (like
regular small shipments of Polish coal to West German
consumers) .
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4.8 Conclusion

This chapter has provided a detailed evaluation of coal
contract data and the relationship between coal quality,
country of origin and price. Under competitive circumstances,
price is expected to be determined by the quality of the coal.
These competitive prices were found in particular segments of
the market, especially among suppliers from a single country.
However, coal quality failed to explain most of the variations
in price in the largest international markets and security
objectives were identified in consumer surveys and introduced
into the numerical evaluation of prices. The result was that
both security variables (country of origin) and coal quality
variables were required to better explain coal prices.

The Japanese coking coal trade illustrates the importance of
both economic and security objectives in establishing coal
prices and trade patterns. The simple competitive and
monopsonistic models of trade were each evaluated. Japanese
consumers were shown to have more bargaining power than their
coal suppliers and exercised discrimination as part of their
negotiations. This imbalance was argued not to be a simple
function of the relative power derived from an imbalance in
supply and demand (although that is also important). Instead,
consumers were able to fragment the market and negotiate
different price levels for each group of suppliers. This
market fragmentation and price differentiation is a function
of the structural power held by consumers.

The variations in average coal prices found in chapter 3 are
thus reinforced by the transaction level evaluation in this
chapter. The explanation for these variations are the
diversity of supply objectives identified by coal consumers.
To avoid dependence upon a single supplier, consumers are
willing to pay more for other suppliers to enter the market.
However, consumers chose not to rely solely on price

differentiation (as a monopsonist might chose) to ensure
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supply security. They identified several forms of quasi-
integration to achieve their supply objectives. The use of

international trade structures thus needs to be examined.

Trade structures are argued to be a principal means to achieve
supply diversity rather than rely on price differentials
alone. The study of these structures is thus important to
first identify how they are used to achieve supply diversity
and market fragmentation and second to measure their direct
impact on coal prices and trade flows. Price variation is
accepted as a dominant feature of the international coal trade
and a more elaborate model is required to explain its
continued importance. The structural IPE model is developed in
the next four chapters to provide such an explanation.
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Endnotes:

1. The term 'Japan Inc.' was introduced by James Abegglen in
1970.

2. The existence of a monopsonistic structure has been argued
to not be reason for concern in itself. A single firm may
behave competitively and yield competitive prices and
production decisions (Baumol, Panzar and Willig 1982). This
theory of contestable markets has been challenged by both
conventional analysts and the transaction cost school which
emphasises the importance of the fixed costs that were assumed
away in the contestible marked model.

3. Coal cleaning or beneficiation improves the quality of the
clean coal from that of the raw coal by removing some of the
heavy impurities which create ash (for example Balmer coal has
its ash content reduced from 17% to 9.5% after cleaning). As
a result, the carbon-related characteristics also improve (for
example the CSN increases from 5.5 to 6.5) (Coal Manual
1985:322). The amount of beneficiation can be varied to meet
the final product requirement. For example, coals from the
Hunter Valley are often washed to meet either soft coking coal
or steam coal specifications.

4. See appendix D for a copy of the questionnaire and detailed
responses.

5. The Japanese financial year (JFY) begins on 1 April and
ends on 31 March the following year.

6. Coal quality data was obtained from several sources. The
Coal Manual (1976,1985,1988) summary tables of coal qualities
was used as the primary reference and compared to the
individual contract specifications provided in later sections.
Coal News annual reports of the Japanese steelmills contract
settlements were used to verify the Coal Manual data. Finally
the coal qualities specified by producers were examined
(NSWDMR 1985, 1987, 1989; QCB annual) and found to generally
either present Japanese contract specifications exactly or
else provide a' wide range of qualities which are met by
changing coal preparation requirments and includes the
contract specifications. Obvious errors, 1like misplaced
decimal points were corrected. Where differences among sources
could not be resolved, a simple mean was calculated. The same
procedure was followed for price data, but in this case more
recent referrals to old prices were assumed to be more
accurate than the initial report.

7. The equation for cif (cleared insurance and freight) import
prices is similar. Only the fob equations are presented
because the contracts are almost all set in fob terms (the
exceptions are for some Soviet or Chinese coal where the
shipping is provided by the supplier). The fob prices are thus
more accurate than the cif prices which are based on estimates
of the cost of transport from various ports. Given the
Japanese control over shipping and the dominant role of the
Japanese merchant fleet in carrying coal, fob prices also
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reflect the cost of coal when it enters Japanese direct
control. The cif value declared on import into the country
depends on the freight rate charged by Japanese shippers
(frequently affiliated to consumers) as well as the fob cost
of the coal.

8. The linear regression equation was constructed using the
stepwise method where the variable with the largest
correlation with the dependent variable (price) is added
first. Partial correlation coefficients are calculated for the
remaining variables and the variable with the largest
coefficient is added to the equation next. This procedure
continues until all excluded variables fail to meet the
requirement that the probability of it having no effect on the
equation (a coefficient of 0) is greater than 95% (F value
less than 0.05). In addition, included variables are checked
to see that they contribute to the new equation (with a
probability greater than .90 that their coefficient is not
equal to 0).

The 1976 equation is especially good because all signs are in
the right direction and the coefficients correspond to the
levels expected from contract penalty clauses. The strength of
the correlation between coal quality and price in 1976
reinforces the findings of Kittredge and Siverston (1980) who
used 1977 price data to conclude that prices were competitive
for Canadian and other coking coals.

9. Other brands may have been imported, but the data on these
brands is incomplete and the size of such transactions is
generally small.

10. Another hypothesis to explain the reduced role of coal
quality as a predictor of price in the 1980s is the increase
in the use of soft and semi-soft coking coal with poor coking
qualities. To evaluate this hypothesis, the group of hard
coking coals was separated from the soft and semi-~soft coking
coal for analysis of price over time.

Equations for fob prices of hard coking coals
1987 price fob = no coal quality variables had a coefficient

significantly (f value <5%) different from zero
1984 price fob = 66.60 - .43 VM

2 outliers n=52 se=5.70 R2=.14
1976 price fob = 75.80 - 1.57 M - 1.21 A
0 outliers n=29 se=2.97 R2=.69

The hypothesis that the price pattern was distorted by soft
and semi-soft coals is rejected because the price pattern for
hard coking coals in the 1980s had virtually no correlation
with coal quality. The 1987 data suggested no equation while
the 1984 equation was an extremely poor predictor of price. In
contrast, the 1976 hard coking coal prices were better
correlated with coal qualities.

Soft coking coal has been used for the production of formed
coke and inclusion in the blast furnace for many years,
although its use increased in the 1970s and 1980s as part of
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the steelmills' programme to use lower cost raw materials. In
the case of Japan, most soft coking coal is imported from
South Africa and the Hunter Valley, Australia. Semi-soft
coking coal was only introduced into the coking coal trade in
the late 1980s. It includes a wide variety of coals not suited
for coking until pulverised coal injection (pci) and coal
blending techniques improved in the 1980s. Several steam coals
are included in this group.

Equations for fob price of soft and semi-soft coking coals:

1987 price fob = 32.58 + .97 CSN - .82 A + .15 VM
n=43 se=1.80 R2=.56

1984 price fob 35.03 + 1.84 CSN
n=21 se=1.57 R2=.78
42.94 + 1.53 CSN - 1.40 M

n=17 se=0.92 R2=.90

1976 price fob

The soft and semi-soft coking coal equations are very
interesting because they explain more of the variations in
price than the equations for all coking coals. Rather than
reduce the role of coal quality in price determination soft
and semi-soft coals enhance the correlation between quality
and price. However, the pattern of declining correlation
between quality and price found among all coals is repeated by
the soft and semi-soft coals. The R-squared value of .90 in
1970 fell to .56 in 1987. The standard error for price
prediction also rose over time (from $1pt to $2pt).

One of the surprises in the equations 1is the positive
correlation between price and the percentage of volatile
matter in 1987. In conventional coking coal, volatile matter
is not wanted because it does not contribute to the coke which
supports the molten mixture in the blast furnace. However,
volatiles contribute energy and the role of semi-soft coal as
a source of energy in the mixture presumably accounts for the
change in sign of the coefficient. This change in the
valuation of volatile matter may reduce the predictive power
of this quality in price estimation in the 1980s, but it does
not provide sufficient evidence to endorse the hypothesis that
soft and semi-soft coals account for the decline in the
correlation between coal quality and price. Instead, soft and
semi-soft coals demonstrated a stronger affiliation between
quality and price than the hard coking coals. The initial
hypothesis is rejected.

11. The residual is the difference between the actual value of
the dependent variable (fob price) and the estimate calculated
by the equation.

12. Fluidity is considered an important coking coal quality
because it measures the ability of the coal to become soft and
viscous when heated. This characteristic is desired for some
coals in the blend. However, when fluidity was included among
the coal quality variables, its contribution to the regession
equation was not significant. Certain coals are promoted as
high fluidity coals and they may receive higher prices as a
result, but the statistical basis of this assertion was not
found.
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13. The escalation clauses can result in a price decrease as
in the case of the cost of diesel o0il which declined and
resulted in an automatic price cut of €$1.89/t from 1 July
1986 (Coal Manual 1988:303).

14. The semi-soft coking coal prices were set separately from
the hard coking coals. Given the tighter supply conditions for
steam coal in 1988 than 1987, a larger price rise was
achieved. The Australian mines settled for an increase of
$3.90 to $36.90/t for JFY88 (ICR 1988 208:8).

15. The cluster analysis was conducted using the complete
linkage method whereby each item or group is compared to the
most distant member of other groups. It is then merged with
the group which it is closest to. This technique constructs
groups so as to minimise internal variations. The result
should be one of similar coals being grouped together. The
groups are merged one after another so that the most similar
coals are grouped first. The process continues until all the
coal brands are in one group. Before all the coals combine
into a single unit, it is useful to examine the contents of
the groups. The two class, hard and soft coal division did not
fit the cluster analysis results very closely, so a broader
range of groups are considered. The geographic source of coal
brands is used to summarise the membership of the cluster
groups in Table 4.A.

Table 4.A: Cluster analysis of coking coal brands.

group 1976 1984 1987
members members members
A 8 Hunter Valley 13 Hunter Valley 7 Hunter Valley
1 South Africa 3 South Africa 4 South Coast
2 China 4 Queensland
5 Canada
2 China
B 2 Hunter Valley 2 Hunter Valley 13 Hunter Valley
1 Queensland
3 South Africa
1 Colombia
Cc 2 Hunter Valley 7 Canada 2 Queensland
1 USA 1 Hunter Valley 2 China
2 South Coast
1 USSR
D 1 Queensland 13 Queensland 8 Queensland
1 Hunter Valley 2 South Coast 2 South Coast
1 Canada 2 China 8 Canada
1 Canada 2 USSR
1 Usa
E 3 Queensland 1 Canada 2 Queensland
1 New Zealand 1 Hunter Valley
F 3 Queensland 6 USA 2 Hunter Valley
3 South Coast 1 Canada
4 Canada
3 USSR
G 10 UsA 12 USsA 11 USA
1 Poland 1 Canada
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regional summary 1976 1984 1987
region # of groups # of groups # of groups
Australia 6 4
Hunter Valley 4 3
South Coast 1 2
Queensland 3 1
Canada 2 4
China 2
New Zealand 1
Poland 1
South Africa 1 1
USA 2 2
USSR 1 1

note: clusters formed by the complete (most distant) method

The clusters were constructed on the basis of the five coal
qualities (CSN, total moisture, ash, volatile matter, total
sulphur). Each of the five characterisitics was given equal
weighting so rather than use the actual numeric value of the
characteristic (which would have made volatile matter far more
important than sulphur) Z values were calculated to describe
the distribution of each characteristic in standard units.
These z values were then used to cluster the coals into seven
groups of similar coals.

16. This finding can be evaluated at a more disaggregate level
by also constructing new equations for hard and soft coking
coal prices which incorporate geographic variables for the
source of the coal.

Equations for hard coking coal price

1987 price fob = 45.36 + 34.68 NEBC - 1.28 M + 1.12 CSN

outliers=1 n=40 se=2.97 R2=.87
1984 price fob = 74.79 + 16.37 NEBC - .49 VM - .89 A

outliers=1 n=52 se=4.66 R2=.42
1976 price fob = 63.39 + 7.96 USA - .21 VM -.78 A + 3.58 Can

outliers=0 n=29 se=2.49 R2=.78

The results are a striking contrast with the equations based
on coal qualities alone which explained virtually none of the
price variations among hard coking coals in the 1980s. By
adding variables for source of supply, much more of the price
variation is explained. Similar equations were derived for the
soft and semi-soft coking coals:

Equations for soft and semi-soft coking coal price

1987 fob = 33.63 +.79 CSN -.88 A -6.63 Col +.17 VM -2.17 SA

outliers=0 n=43 se=1.44 R2=.72
1984 fob = 35.03 + 1.84 CSN

no source variables added n=21 se=1.57 R2=.78
1976 fob = 42.94 + 1.53 CSN - 1.40 M

no source variables added n=17 se=0.92 R2=.90
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prices for Colombian and South African coal in part reflect
the higher shipping costs of going through the Panama Canal
and the longer distance from Japan to South Africa than to
Australia.

17. Studies by the Tennessee Valley Authority found that
higher ash content reduced boiler efficiency and increased
unplanned outage. For a 1% increase in ash above a normal
level of 10%, boiler availability declined by 1.2-1.5% while
efficiency was reduced by 0.3%. The estimated cost associated
with these losses were $0.95 and $0.67 respectively, or
$1.62pt in total (IEA 1985:43).

18. These predictions of combustion characteristics can be
improved by differentiating between the three main types of
volatile matter (vitrinite, exinite and inertinite macerals),
but no contracts specify these divisions within volatile
matter (Chambers, Knill and Ungarian 1987 summarised in AOCRT
1989:8).

19. Consumers are expected to compare coals on the basis of
their cif prices since that is the cost of the energy to themn.
However, most contracts are written in fob terms (exceptions
are some Soviet and Indonesian coals). The fob prices are thus
more accurate. To convert fob prices into cif prices the
transport cost is assumed to be the same for all coals from a
particular country. In 1987 the assumed transport costs to
ship coal to Japan were as follows: Australia $8; USA $13;
Canada $10; USSR $5; China $5; South Africa $11; and Indonesia
$7. Special transport costs and arrangements were overlooked.

20. An even higher R-squared value (.77) and lower standard
error was produced by an equation which reversed the expected
sign of the coefficient for moisture and energy. The
explanation for this anomaly is found in examining the details
of each coal brand. All of the coals in this analysis (n=16)
had total moisture contents of 8-9% with the exception of
Sufco (10%) and Blair Athol (16%). Blair Athol and Sufco are
the two highest priced coals in the group ($46.26 and $44.00
compared to the group average of 37.44) so a correlation was
created between moisture and price. The conclusion that this
relationship is causal is rejected. The high price paid for
Blair Athol coal is explained not by its high moisture
content, but by its 1long term contract and the use of
escalation clauses to determine price. Similarly, the high
Sufco price can be explained by the premium paid for USA coals
to ensure diversity of supply. In both of these cases, non-
quality variables create anomalies in the analysis which must
be addressed to better understand coal prices.

21. Cif prices are also examined to extend the evaluation of
the relationship between the eight coal quality variables and
price. Comparisons can also be made between the determinants
of fob and cif prices for steam coals imported into Japan.
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1987 price cif 47.63 - .65 A
n=19 se=3.01] R2=.23
1984 price cif = 40.30 + .76 M - 3.82 S + .25 VM - .35 A
n=16 se=1.31 R2=.84
1980 price cif = -62.77 + .17 Kcal

n=13 se=2.84 R2=.50

The 1984 cif prices were better explained by coal qualities
than the 1980 and 1987 prices, however the concern over the
reversed role of total moisture in the equation is exactly the
same as that discussed when looking at the fob price equation.
The equation for cif coal prices in 1980 again included only
one of the eight coal quality variables. Energy content
(kcal/kg) accounted for half of the variations in price.

22. Similar improvements were made in the 1984 and 1987 cif
equations by adding source of supply variables:

1987 price cif = -14.09 + 17.14 Can + .0077 Kcal
n=31 se=2.97 R2=.45
48.54 - 12.41 USSR - 4.52 SA -6.87 S +.24 VM
’ n=27 se=3.49 R2=.69
1980 price cif = no variables significant
n=21 se= R2=

1984 price cif

23. In 1984 the price was $42pt for a fob premium of $12pt.
However, import prices were closer because of the higher cost
of freight for South African coal - $50pt cif from USA and
$45pt cif from South Africa.
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Chapter 5
The security structure:
Government policy and supply security

5.1 Introduction

'Some will wish to hold to our adopted principles, and
leave commerce and the consumption of coal unchecked even
to the last; while others, subordinating commerce to
purposes of a higher nature, will tend to the prohibition
of coal exports, the restriction of trade, and the
adoption of every means of sparing the fuel which makes
our welfare and supports our influence upon the nations
of the world.' Jevons 1865:13

The security structure is the first of four primary structures
which alters global coal trade from that expected under the
least cost model. The structure includes international
(bilateral and multilateral) security and trade agreements as
. well as domestic policies and institutions designed to protect
thé,interest of a particular country (Siebert 1989). Domestic
secufity interests are represented by both government policies
and private proéurement strategies. The relative importance of
these corporate, national and international components of the
security structure changes over time and these changes will be
investigated in this chapter.

Military and political alliances are rarely considered in
studies of the coal trade, but need to be recognised both for
their historic and future importance. Although coal is traded
between the major military alliances in both eastern Europe
and Asia (predominantly from centrally planned economies to
market economies for hard currency or counter trade deals),
the pattern and magnitude of this trade will change as
alliances and trade barriers are altered. The explicit use of
political decisions to shape coal trade was shown in the late
1980s when several European countries stopped importing South
African coal because of domestic opposition to apartheid.
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Security interests are usually associated with the state
assertion of sovereignty over its~territory, hence security
objectives are often defined in government policies. Examples
of these public security interests extending directly to coal
trade are illustrated by the interest taken by most
governments in energy security during the 1970s and 1980s.
Energy policies were devised to promote secure supplies of
energy for national industry and consumers. Many governments
value their domestic energy supplies as more secure than
imports and have actively supported the domestic coal
industry. Industrial policies, subsidies and preferred
purchasing arrangements of various types have been used for
support. These policies will be reviewed and the magnitude of
subsidies studied.

Energy policies also relate to the actions of private
corporations. Coal <consumers create ©private security
structures both as part of the execution of state initiated
programmes and as a result of their own objectives. For
example, electricity utilities with responsibility to provide
uninterrupted electricity must ensure that fuel supplies will
not be interrupted by failures in the supply system (Gaskin
1986) . Government finance may be used to support diverse
international supplies for private consumers.

The security structure and its importance in the coal trade is
best illustrated by the largest international coal trade - the
import of coking coal by Japan. The details of the associated
security structure will be identified and its evolution
charted. The extension of this structure to the Japanese
import of steam coal is then examined and comparisons are made
with European imports. Finally, these national security
structures are compared to the international structure
constructed at the multilateral level which promotes efficient
trade and conflicts with some national structures.
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5.2 Private sector and national security objectives
5.2.1 Private sector security objectives

Security is not only a military concern to government, but
also a commercial concern to business. Coal consumers seek to
ensure a secure supply of inputs to enable them to produce‘
electricity, steel or heat without interruption. Indeed,
security objectives provide one explanation for the fragmented
coal market pattern identified earlier (chapters 3 and 4). The
security of coal supplies can be increased through a variety
of means, including stockpiles, long term contracts, capacity
to substitute fuels and diversity of supply. The arrangement
of a diverse supply of coal is an extensive practice in.
international trade. The deliberate diversification of sources
often implies raising prices so that higher cost mines from
alternative sources can be active in the market (Anderson
1987). A trade-off. is thus established between the objective
of gaining least cost inputs and ensuring diversity of supply.

The relative importance of least cost and diversity of supply
objectives to various groups of consumers is presented in
Table 5.1. The clearest preference between these objectives is
shown by European cement companies which consider cost to be
very important and diversity to be not important. Other
consumers and traders also considered cost to be more
important than diversity. However, they also ranked diversity
of supply as having above average importance in most cases.

Although priority was given to least cost supplies in the mid
1980s, many consumers (Japanese steam coal consumers, sogo
shosha and southern European electricity companies) expect
diversity objectives to become more important in the 1990s.
This implies a continued or even enhanced role for security
structures in the coal industry.
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Table 5.1: Importance of supply diversity and least cost
to coal purchases, 1980-95

respondent least cost diversity of supply
1980 1987 1995 1980 1987 1995
Japanese groups
steel mills 2 1 1 1.5 2.5 2.5
steam coal groups 2 1 2 3 3 2
electricity cos 2 1 1.5 2.5 2 1.5
general industry 1 1 1 2.5 2.5 2
mining companies 3.5 1.5 1.5 2.5 2.5 2
0il companies 1.5 1 1.5 3 3 2.5
sogo shosha 3 1 3 3 4 1
European groups
electric utilities
northern Europe 2.5 1.5 1.5 1.5 2 2
southern Europe 1 2 3 1.5
cement companies 1 1 1 5 5 5
trading companies 1 1 1.5 2.5 2.5 2.5
key: 1 = very important 2 = above average importance
3 = average importance 4 = below average importance
5 = not important
source: survey and interviews, Appendix D.

5.2.2 The importance of government objectives

To gain secure and diverse coal supplies, companies are not
always left to implement their own purchasing strategy.
Governments are also concerned about the security of coal
supplies because of its importance to industrial production
and energy supplies. As a result, governments often establish
energy policies and create structures to assist the secure
supply of coal to their industry. One of the most common
government policies is the protection of their domestic coal
industry by requiring consumers to purchase domestic coal.
However, dependence upon domestic suppliers may prevent
diversity in supply from being achieved and also raise costs.
The importance of these support policies is thus declining in
both Japan and Europe (Table 65.2; section 5.5). The
development of these coal policies and the implications of
their decline on the international security structure will be
considered in detail in later sections of this chapter.

Another policy which alters coal trade is the boycott by
various countries of the purchase of South African coal.
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Although most consumers consider this policy to be of less
than average importance in deciding on coal supplies, it
creates an absolute restriction for many Scandinavian and
French consumers (unless the coal is imported under a
different national label) (SOMO 1989a).

Table 5.2: Importance of required domestic purchases and
political boycotts to coal purchases, 1980-95

respondent required domestic political boycotts
purchases
1980 1987 1995 1980 1987 1995
Japanese groups
steel mills 3 4 5 4 3 3
steam coal groups 3 4 5 4 3.5 4
electricity cos 2 2.5 4.5 4.5 4.5 4.5
general industry 5 5 5 2 2 2
mining companies 2.5 4 5 4.5 3.5 4
o0il companies 3.5 3.5 5 4 3 3
sogo shosha 2 4 5 5 4 5
European groups
electric utilities
northern Europe 5 3 4
southern Europe 5 5 5 5 5 5
cement companies 3 4 5 5 5 5
trading companies 2 3 3
key: 1 very important 2 above average importance

3 = average importance 4 below average importance

not important
source: survey and interviews, Appendix D.

Other policy debates which influence coal trade include claims
that American coal is purchased to help reduce bilateral trade
imbalances with Japan, Italy, S. Korea and Taiwan. Most
consumers surveyed did not consider this factor important in
their trade decisions (Table 5.3). Similarly, the argument
that groups like the Japanese steel mills purchased American
coal to ensure access to the American market for the sale of
their steel products was not verified by the survey. Japanese
mining companies were concerned about market access to sell
their skills and equipment from affiliated firms, but the
issue was generally one of low importance. The priorities
among purchasers were clearly cost and supply diversity.
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Table 5.3: Importance of trade balance and product market
access to coal purchases, 1980-95

respondent bilateral access to
trade balance product markets
1980 1987 1995 1980 1987 1995
Japanese groups
steel mills 5 4 4 4 5 5
steam coal groups 4 4 4 4 4 4
electricity cos 4 4 4 5 5 5
general industry 3 3 3 4 4 4
mining companies 4 4 4 3 2 3
0il companies 4 4 3 4 4 3
sogo shosha 5 4 5 5 4 5
European groups
electric utilities
northern Europe 5 4 5 5 4 4
southern Europe 4 4 3 4 4 4
key: 1 very important 2 above average importance

3 = average importance 4 = below average importance
= not important
source: survey and interviews, Appendix D.

Politicians frequently add their support to the negotiating
position of their coal exporters or importers. In the case of
the USA, leaders promote more coal exports to Europe and Asia:

'We can promote coal exports by taking a tough
negotiating stance against foreign subsidies of coal, and
by encouraging long-term contracts with US suppliers.
This will reduce the trade deficit, increase the energy
security of our allies, and provide more jobs for
Americans.' (Bush 1988:16)

Coal trade received similar attention at the 1985 meeting
between Prime Minister Nakasone of Japan and Prime Minister
Hawke of Australia because of tension over declining prices
and tonnages at the time. Prime Minister Nakasone was quoted
as saying 'I would like to do my level best to see that the
marketshares will be maintained' (AFR 1985.1.16) This was
interpreted by Australian advisors as proof that 'Japan had
agreed to hold Australia's share in the markets for coal...'
(AFR 1985.1.17). However, Nakasone refused to endorse this
interpretation and instead said that 'He promised not to
sacrifice Australia to third-country pressure - without naming
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the United States - but warned that Australia would hold its
place only if it stayed competitive in price and stable in
supply.' (AFR 1985.1.17) The reference to stability in supply
pointed to a railway strike which resulted in 28 ships waiting
outside of Newcastle for coal. Four months later, Japan was
delaying ships which were to be sent to load Blair Athol coal
as part of its bargaining strategy to have the price lowered
(AFR 1985.4.4).

Political manoeuvring and the creation of policies and
security structures to enhance the national position in global
coal trade creates opportunities for conflict in the
international trading system. Conflicts can arise between the
interests of different countries or between national and
international structures. Each of these tensions will be
examined closely in the following sections.

5.3 Japanese security structure and coking coal
5.3.1 Government-industry relations

Japan is argued to have constructed a security structure based
upon a cooperative government-industry relationship. This
national structure was built to overcome the insecurity of
supply caused by the purchase of standard American coal brands
under short term contracts. Instead of accepting this standard
practice of the international coal trade, special policies and
corporate procurement strategies were adopted.

Japanese coal plans were only one element of the overall
strategy to achieve economic growth. Johnson (1982) explains
the Japanese economic success as a product of the
developmental state. In this model, the government creates
complementary policies and structures to promote economic
growth. Government directives, financial allocations and
corporate investment are expected to be closely coordinated to
achieve shared objectives. These elements of the security,
financial and production structures are introduced by first
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reviewing Japanese industrial policies and their effect on
coal projects and coal imports.

Industrial policies are defined as the broad range of
policies, other than macroeconomic policy, that increase the
productivity of factor inputs and influence investment and
disinvestment decisions of firms, industries, or sectors (Eads
and Yamamura 1987:425). Tresize (1982, 1983) concluded that
Japanese industrial policy had no substance because it lost
significant economic instruments like direct subsidies and
tariffs in the 1970s. However, this narrow definition of
policy instruments overlooked many important features of the
Japanése policy environment. Eads and Yamamura (1987:426)
concluded that 'direct economic aid unarguably influenced the
performance and behaviour of Japanese industries'. The narrow
economic view of industrial policy was 'faulted for its
ignoring past policy and its continuing effects on the
Japanese economy since the oil crisis.' (Eads and Yamamura
1987:426) In short, to understand current state-industry
relations, the historical context of Japanese policies needs
to be reviewed.

Coal is a resource of special significance to Japan because it
is one of the few sources of fossil fuels available within the
country. Japanese coal <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>