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I 

ABSTRACT 
 
 
 
 

During recent years many analysts have considered the international coal market as an 

essentially unified global market. One reason for this may be that during the last decade the 

coal market has been characterized by a wave of mergers and acquisitions. One important 

question that this raises is if the stronger market position of the merged companies makes it 

possible for them to exercise their market power? When it comes to analysing whether or not 

a merger would result in higher prices to the customers it is necessary with a clear definition 

of the relevant market. This thesis delineates the international steam coal market, for the years 

1980, 1990 and 1998, using the Elzinga-Hogarty test. The regional aggregates, Europe and 

Asian-Pacific are used as starting points. The international steam coal market shows evidence 

of increased market integration over time and the reason for this is probably a more developed 

seaborne trade with steam coal, a decrease in European steam coal production and at the same 

time an expansion of the Asian-Pacific market.  



 

II 

SAMMANFATTNING 
 
 
 
 

Många analytiker har under senare år börjat se den internationella kolmarknaden som en enad 

global marknad. En anledning till detta kan vara att kolmarknaden under det senaste årtiondet 

kännetecknats av en våg av sammanslagningar och uppköp. Detta väcker en intressant fråga; 

kommer de sammanslagna företagens starkare marknadsposition göra det möjligt för dem att 

utöva marknadsmakt? För att analysera huruvida en sammanslagning leder till högre priser för 

konsumenterna eller inte är det nödvändigt att ha en klar definition av vilken den relevanta 

marknaden är. Denna uppsats drar upp de geografiska gränserna för den internationell steam-

kol marknaden genom att använda Elzinga-Hogarty metoden. Utgångspunkten är de regionala 

aggregaten Europa och stillahavsområdet för åren 1980, 1990 och 1998.  Resultaten visar att 

integrationen har ökat på den internationell steam-kol marknaden under tidsperioden vilket 

förmodligen beror på en mer utvecklad sjöfartshandel samt på en minskning i den Europeiska 

steam-kol produktionen samtidigt som det skett en expansion i stillahavsområdet. 
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Chapter 1 
INTRODUCTION 

 
 
 
 
During the last 25 years the international coal industry has undergone dramatic changes, 

which have fundamentally transformed the organization and the structure of the industry. 

Before 1960 international coal trade had been primarily land based, and had been between 

neighbouring countries. The only significant seaborne coal trade was from the US to Europe 

and from the US to Japan. The oil crisis in 1973 initiated a new phase in international coal 

trade, which was strengthened by the second oil crisis in 1979. This instigated the rapid 

development of the international coal market to its level today, for example the trade of 

seaborne coal doubled from 1973 to 1986 (IEA, 1997).  

 

During recent years many analysts have considered the international coal market as an 

essentially unified global market, (Ellerman, 1995). The increase in the international trade 

with seaborne coal is probably one reason for this. Another reason may be that during the last 

decade, the 1990s, the coal market has been characterized by a wave of mergers and 

acquisitions. This development has increased the consolidation of the market since 

multinational corporations specializing in mining have replaced many of the local producers 

(Regibeau, 2000). One important question that this raises is if the stronger market position of 

the merged companies makes it possible for them to exert their market power? When it comes 

to analysing whether or not a merger would result in higher prices to the customers it is 

necessary with a clear definition of the relevant market, which includes both product line and 

geographical market area.  

 

Conversely, a factor that supports the presence of regional markets for a product such as coal 

is the transportation costs. Coal is by nature a bulky product and areas of production and 

consumption are separated. This implies that because of the transportation costs the coal 

market can never be a perfectly integrated market. The extent to which markets are perceived 

to be either unified or regionalized has important consequences for many economic decisions, 

for example policy initiatives applied to markets that are incorrectly perceived to be 
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regionalized or unified may produce perverse economic incentives and lead to undesirable 

outcomes (Sauer, 1994).  

 

One further reason which makes this paper interesting is that almost all previous research on 

market integration in the international coal industry has not emphasized the different end uses 

for internationally traded coal products such as coking and steam coal and therefore treated 

the coal market as one. Though this thesis focuses on the steam coal market the coking coal 

market will be described in chapter 2 as well in an attempt to show that the two coal markets 

shouldn’t be treated as one.  

 

1.2 Purpose 

The purpose of this thesis is to test whether the international steam coal market can be seen as 

one single economic market and to test if the industry has experienced increased market 

integration over time.  

 

1.3 Method 

In order to answer the purpose of this thesis the Elzinga-Hogarty test will be performed on the 

international steam coal market. In this test shipments data are used. First, hypothetical 

market areas are calculated, and then two tests are used to verify that these areas can be seen 

as regional markets.  

 

1.4 Scope 

Due to the purpose of this thesis only the first three steps in the Elzinga-Hogarty test will be 

performed and the test will only be performed on the steam coal market mostly because of the 

time frame of this thesis. Because of the fact that only shipments data is used, the price 

information1 is therefore excluded. The thesis uses shipments data from 1980, 1990 and 1998 

in order to analyse the development over time and focuses on the regional aggregate, Europe 

and Asian-Pacific mostly due to the fact that they are two geographically separated areas but 

also because these are two areas where coal trade is substantial. 

                                                 
1 For information about prices and the formation of prices on the coal market se for example Ellerman (1995) or 
Wårell (2002). 
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1.5 Disposition 

The thesis proceeds as follows: chapter two examines the historical development of 

internationally traded coal and one earlier performed research is presented. Chapter three 

provides a theoretical background to market definitions and of the Elzinga-Hogarty test. In 

chapter four the empirical results are presented and finally in chapter five the analyses are 

undertaken and the conclusions are drawn.  
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Chapter 2 

THE INTERNATIONAL COAL MARKET 

 
 

 

 

The international market for traded coal is fairly new given that it has developed to its present 

form in the last 25 years. It remains relatively small compared to the international oil market, 

and accounts only for about 12 per cent of total world coal production because. That is mainly 

because, as for natural gas, coal is expensive to move to store. The coal market is therefore 

still dominated by local production for local use, however local industry performance is 

increasingly assessed against the performance standards required in the international market. 

The market is likely to continue to mature, with the present mix of small and large suppliers 

gradually being replaced by highly competitive large corporations for whom coal is only part 

of their portfolio of interests (IEA, 1997). There are two essentially different markets for 

internationally traded coal and these are the markets for coking coal and steam coal. The 

following of this chapter will show different end uses for coking and steam coal however 

there are some substitution possibilities but they are limited. The chapter also shows a 

different world trade development for coking and steam coal, in all this support the decision 

to treat coking and steam coal different. 

 

2.1 Coking Coal 

Coking coal is defined as a hard coal with a quality that allows the production of coke suitable 

to support a blast furnace charge. Coking coal has three main end-uses: most coking coal is 

used as an input for the production of coke oven coke2 in coke ovens, some coking coal is 

used as an input in the power sector to produce electricity and heat where the heat is sold to 

third parties and small amounts are used as a fuel in the final consumption sectors for 

production of heat and/or steam. (IEA, 1997) 

 

                                                 
2 Almost all-coking coal is transformed into coke in a coke oven and used in blast furnaces for the production of 

pig iron. Pig iron is subsequently converted to steel in an oxygen steel furnace. (IEA,1997) 
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Unlike oil and natural gas, the wide range of coal qualities cannot always be understood 

objectively. In steel making, coking coal characteristics are critically important, and extensive 

tests will be undertaken before the market accepts a coal brand. Once established as a reliable 

supplier of consistent quality coal, a long-term relationship is likely to be established between 

particular buyers and sellers. Important quality requirements for coking coal include for 

example Free Swelling Index (FSI), Fluidity (DDPM) and coke strength after reduction 

(CSR). For power generation, a wider range of coal qualities will be acceptable but power 

stations performance can still be severely affected by coal quality. (IEA, 1998) 

 

2.2 Steam coal 

Steam coal has like coking coal three main end-uses: most steam coal is used as an input in 

the power sector to produce electricity and heat where the heat is sold to third parties, as a fuel 

in the final consumption sectors for the production of heat and/or steam and small but 

increasing amounts are being used as pulverised coal injection coal in blast furnaces and as 

well as for blending with coking coal. Other uses include the input for patent fuel production 

and for non-energy purposes (i.e. as a raw material). (IEA, 1997) 

 

Steam coal properties of greatest concern to operators include for example ash content and 

composition, heating value, sulphur content, grind ability and moisture content. Tests cannot 

adequately predict important characteristics affecting coal handling, grind ability and 

combustion characteristics. All these factors may impact on operating and maintenance costs, 

and therefore on the cost of electricity produced. (IEA, 1998) 

 

Nevertheless, although used for different purposes, coking coal and steam coal characteristics 

do merge. When prices are appropriate, suitable quality steam coal may be prepared for use as 

coking coal, or steam coal used as a substitute for coking coal by pulverised coal injection 

into blast furnaces. (IEA, 1998)  According to Graham, Thorpe and Hogan (1999) there are 

fewer substitutes for coking coal in steal production compared to steam coal for electricity 

generation.  
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2.3 The international coal trade 

The amount of coal traded in international markets is small in comparison with total world 

consumption. For example, in 1996 world imports of coal was 9 per cent of total consumption 

and the coal trade has accounted for a relatively constant share of world coal consumption 

over time and should continue to do so in the future, even if the geographical composition of 

trade is shifting. (IEA, 1998) 

 

World hard coal, steam and coke, production has risen steadily from 1 215 million tons (Mt) 

in 1946 to 3 730 Mt in 1996 and at the same time the composition of key producing nations 

has change, as sea borne coal trade has developed and a world market has emerged. For 

example, Australia overtook the US as the biggest exporter of coking coal in 1984 as new low 

cost mines were developed in response to the rapidly expanding world market. In the market 

for steam coal, South Africa was in 1983 the largest exporter, with a share of 30 per cent. 

Sanctions, emerging new suppliers and some loss of competitiveness, reduced the market 

share to 21 per cent by 1993 and Australia overtook the roll as the biggest exporter. Indonesia, 

Colombia and Venezuela has, since the second half of the 1980s, emerged as significant 

exporters and experienced substantial growth from 1990 onwards. (IEA, 1997) 

 

From 1973 to 1986, world hard coal trade increased by about 90 per cent and sea borne trade 

more than doubled to about 8 per cent of total world production. The world trade of steam and 

coking coal is illustrated in figure 2.1.  

 
According to the diagram, trade in steam coal has grown considerably faster then trade in 

coking coal, an increase by 380 per cent since 1978 compared to 180 per cent for coking coal. 

One reason for the high growth in steam coal trade is the high oil prices in the 1970s, which 

increased the demand for coal as input in power generation. This market has continued to 

grow, which is mainly explained by higher energy consumption in the world today. (IEA, 

1997) 
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Figure 2.1 World trade for steam and coking coal 

                                  Source: IEA (2000) 

 

 

In recent years, international coal trade has been characterised by relatively stable demand for 

coal imports in Western Europe and expanding demand in Asia. Rising production costs in 

the local coal industries in Western Europe combined with continued pressure to reduce 

industry subsidies, have led substantial declines in productions creating the potential for large 

increases in coal imports. However, slow economic growth in recent years and increased 

electricity generation from natural gas, nuclear, and hydropower have curtailed the growth in 

coal import. Conversely, growth in coal demand in Japan, Korea and Taiwan in recent years 

has contributed to a substantial rise in Asian coal import. (IEA, 1998)  

 

Table 2.1 and 2.2 illustrates the most significant importers and exporters in the steam coal and 

coking coal markets. For example, in 1999 the total volume of export in steam coal was 333 

million tons, and Australia was the largest exporter with 24 per cent share of the market. 

South Africa represented the second largest, with 19 per cent of total export in steam coal. 

(IEA, 2000) The countries referred to as others in table 2.1 and 2.2 contain approximately 10 

countries concerning steam coal and some fewer concerning coking coal. Japan is the world’s 

largest single importer for steam coal, importing 70,9 Mt in 1999. Other major importers in 

the Asian-Pacific region in 1999 were Korea and Chinese Taipei; the imports to this region 

represent about 47 per cent of traded steam coal. The countries referred to as others in table 
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2.1 and 2.2 contain over twenty countries concerning steam coal imports and some fewer 

concerning coking coal.  The major steam coal suppliers to this market are Australia, 

Indonesia and China while the major suppliers to the European market are South Africa and 

the United States. Within North America, steam coal is traded overland across the 

Canadian/US border and imported into the East Coast and some Gulf States, mostly from 

Colombia and Venezuela. 

 

As can be seen in Table 2.1 and 2.2, the total volume of export in coking coal was in 1999 

188 million tons and the largest exporter, Australia, represented 49 per cent of the market. 

The US was the second largest exporter with a share of 16 per cent. The import to the Asia-

Pacific market represented about 54 per cent of total world coking coal imports, and as for 

steam coal, Japan is the largest single market. The major coking coal suppliers to this regional 

market are Australia, Canada and the United States. The European-Mediterranean market 

represents about 32 per cent of the world coking coal market and the main coking coal 

exporter to this market are United States and Australia.  

 

 

Table 2.1 Major Steam and Coking Coal importers (Mt) 

 

Major Steam Coal Importers Major Coking Coal Importers 

 1996 1999  1996 1999 

Japan 60,8 70,9 Japan 65,5 61,9 

Korea 28,6 35,0 Korea 18,2 17,2 

Chinese Taipei 27,0 31,3 Brazil 12,1 11,3 

Germany 14,2 23,3 India 10,8 10,0 

Netherlands 11,9 16,1 Chinese Taipei 4,1 9,3 

Denmark 13,1 7,2 United Kingdom 8,2 8,0 

United Kingdom 9,6 12,9 France 7,4 8,1 

Others 117,5 133,60* Others 60,2 61,8* 

Total 282,7 333,30 Total 186,5 187,60 

             Source: IEA (1998, 2000) * A balancing item is included. 
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Table 2.2 Major Steam and Coking Coal Exporter (Mt) 

 

Major Steam Coal Exporters Major Coking Coal Exporters 

 1996 1999  1996 1999 

Australia 63,7 79,2 Australia 76,8 92,4 

South Africa 54,3 63,7 United States 48,0 29,1 

United States 34,0 23,9 Canada 28,1 28,8 

Indonesia 33,5 45,4 Poland 9,9 6,6 

China 24,4 30,5 South Africa 5,2 2,5 

Colombia 24,3 29,3 Former Soviet Union 5,6 5,7 

Poland 19,0 17,5 China 4,6 6,9 

Others 34,7 43,7 Others 10,7 15,6 

Total 287,90 333,30 Total 188,9 187,6 

             Source: IEA (1998, 2000) 

 

 

By 1996, 12,9 per cent of world production was traded on the international market and 92 per 

cent of this was transported in ships. (IEA, 1997) Ellerman (1995) estimates that between a 

third and one-half of total world coal production is freely traded or linked by sea borne trade 

in coal. Coal from any of the major exporters (see table 2.2) will find markets in either Europe 

or Asia, depending principally on freight costs. Transport costs tend to contribute to the 

operations of two regional markets, the Asian-Pacific and the European market.  The Asian-

Pacific market – Japan, north and south Asia- is supplied preferentially by Australia and 

Canada in the case of coking coal and for steam coal by Australian, China and Indonesia, this 

because of geographic proximity.  The European market is mainly supplied by South Africa, 

Poland and Columbia for steam coal and by the US and Australia for coking coal. (IEA, 1997) 
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2.4 Earlier research  

In the paper by Ellerman (1995) and without any distinction between steam and coking coal, 

three basic propositions concerning the existence and formation of the world price of coal was 

established, the propositions were stated as; 

 

1) A unified world coal market exists. 

2) The USA is the residual supplier and price setter for the world coal market. 

3) Changes in coal mining productivity determine the trend of coal prices in the USA, 

and thus in the world coal market. 

 

According to Ellerman (1995) the best evidence of a world coal market is the very similar 

movement of prices in geographically distinct areas such as EEC and Japan. Despite different 

origins, average prices not only move together but are almost identical.  Ellerman states 

further that the position of the USA as the residual supplier can be seen first in the more 

cyclical volume of US coal export compared to three other principal coal exporters, Australia, 

South Africa and Canada. The residual position of the USA can also, according to Ellerman 

be observed in the continual yielding of market share by the USA to new entrants who are 

willing and able to compete to gain market shares. 

 

This position as a residual supplier to the world coal market suggests, according to Ellerman, 

that the world price of coal would be determined by the price at which US coal is available at 

US ports. Given the structure of the world coal market, Ellerman states, that changing coal 

mining productivity in the USA has determined the world price of coal but since there is 

reasons to believe that this improvements in productivity also can be observed elsewhere the 

third proposition may provide a more vigorous explanation, one that is not restricted to the 

residual supplier model. 

 

The purpose of Wårell (2002) was to test the hypothesis of the existence of a single market 

for the international coal industry, and to investigate whether the industry has experienced 

increased market integration over time. Due to different uses and developments of coking coal 

and steam coal Wårell treated these products separately but here, due to the scope of this 

thesis, I will only discuss the results for steam coal.  
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The general concept of ‘Law of One Price’ stating that prices (expressed in the same 

currency) at geographically separated markets should be equal (with the exception of 

transactions costs) is used by Wårell for defining the presence of a single economic market. 

The prices in the two dominating geographical markets for internationally traded coal, Europe 

and Japan is used to perform the cointegrating and error correction models. The results 

indicate that market integration between the European market, and the Japanese market is 

strong.  To test if the market integration has increased over time the error correction model 

was applied on two periods, 1980-1989 and 1990-2000. The market for steam coal has clearly 

become more integrated during the 1990s and according to Wårell a likely explanation is the 

development of spot markets during the 1990s, which has reduced transaction costs and 

arbitrage possibilities. Finally according to Wårell the error correction model produces 

necessary conditions for market integration, but these are not sufficient for concluding that the 

market is fully integrated. 
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Chapter 3 

MARKET DELINEATION 

 
 
 
 
3.1 Market definitions 

In common parlance the term market refers to one of three phenomena; 1) sellers of a 

particular product where the focus is on the supply side of the markets; 2) a particular group 

of buyers, where the focus is on the demand side of the market, 3) a particular place of 

exchange (Elzinga & Hogarty, 1984). Stiegler (p.85) defined market as “The area within 

which the price of a commodity tends to uniformity, allowance being made for transportation 

cost” 

 

While the term market has various expressional uses the concept of relevant market is of 

particular importance in antitrust enforcement. The delineation of the relevant market has two 

dimensions; specifying the appropriate product line and delineation of the correct geographic 

market area. Conceptually these two dimensions are related since each involves a sorting out 

of close substitutes from those less desirable. 

 

3.2 Relevant product market 

The European commissions definition of a relevant product market is as follows; “A relevant 

product market comprises all those products and/or services which are regarded as 

interchangeable or substitutable by the consumer, by reason of the products characteristics, 

their prices and their intended use”, (Official Journal, 1997). 

 

3.3 Geographic market delineation 

 Alfred Marshall (1920) emphasized that the delineation of a geographic market did not 

involve looking for a place or geographic location, but rather for the buyers and sellers who 

were “in such free intercourse with one another that prices of the same goods tend equality 

easily and quickly” (p.324). A market encompasses the primary demand and supply forces 

that determine the price of the product and the geographic market area is the area that 
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encompasses these buyers and sellers.  Consequently, the economic conception of a market 

would seem to suggest that exhibiting price uniformity is the means of delineation geographic 

market areas. But according to Elzinga and Hogarty (1984) actually price data are of little use 

in geographic market delineation for two reasons; First, the practical difficulty is determining, 

in two geographically separated territories, “the price“ at which the product sells in each area 

as well as “the transportation rate” between the two areas. One need only consider a few 

products, for examples shoes and beer, to realize that it is very difficult to assign one price to 

these products. Moreover there is seldom a specified transportation rate for a product between 

two geographic territories because there’s many factors involved. 

 

Second, the use of price uniformity in geographic market delineation also has its conceptual 

pitfalls. While it is true that the existence of uniform prices in consistent with a single 

geographic market area, and differing prices may indicate separate geographic market areas, 

uniform and differing prices are also consistent with other market configurations. For 

example if a monopolist discriminates in price among customers, using the price uniformity 

criterion the wrong conclusions might be drawn. Since market power is exercised in areas 

that, presumably, are not highly competitive this is a telling point against the price uniformity 

criterion. (Elzinga & Hogarty, 1985) 

 

There is however other methods of delineating economic markets, where one are based on 

quantities, by that the problems with the price uniformity criterion can be avoided. Perhaps 

the most widely used empirical method for delineating relevant geographic markets is the 

Elzinga-Hogarty test. This kind of tests is often used as a first step by for example antitrust 

authorities in defining a specific geographic market or a market affected by a merger, 

(Scheffman & Spiller, 1985). 

 

3.4 The Elzinga-Hogarty test3 

Elzinga and Hogharty (1984) propose an operational procedure for geographic market 

delineation that is consistent with economic theory and can be implemented in a variety of 

circumstances. This test starts with the determination of relevant line of commerce and when 

this is done the question is what the appropriate hypothetical geographic market is for this 

                                                 
3 This is from Elzinga & Hogarty (1984) if it does not say others. 
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product. The only data required are shipments data in physical terms, but the data for this 

variable must be organized in a certain manner. Specifically, shipments must be classified by 

two categories simultaneously; destination and origin. The point of departure is the plant or 

shipping centre, not the firm. Patterns of ownership are of minor concern in this case. Given 

such data, the estimation of market size in terms of area and volume requires a minimum of 

four steps. First there are two useful explanations. 

 

3.4.1 The Little In From Outside (LIFO) 

 If only a small proportion of the product consumed in the hypothetical geographic market 

area is “imported” into the area from outside, this is an indicator of a unique geographic 

market area. Note that this does not consider the flow of the product out of the hypothetical 

area. The LIFO test, as explained by Elzinga and Hogarty (1984), is illustrated in figure 3.1 

and are given further explanation below. 

 

 

 

Figure 3.1. LIFO- Little In From Outside 

Source: Elzinga & Hogarty (1984) 

 

      The test should be performed by calculating the following steps:  

1. Given a hypothetical market area, determine the total consumption of the product by 

the local costumers. 

2. Then determine the amount of locally produced products. 

3. If the ratio (2)/(1) approaches unity, meaning little of the product comes in from 

outside, this allegedly supports the area as a geographic market area.  

 

 

 

                                                                                              LIFO 

                                                                                                    

Local firms 
Local customers 
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3.4.2 Little out from inside, LOFI  

If firms in the hypothetical geographic market area receive little of their business from      

customers outside the hypothetical geographic market area, this is an indicator of the    

propriety of defining that area as a market. Note that this does not consider the flow of the 

product into the hypothetical area. The LOFI test, as explained by Elzinga and Hogarty 

(1984), is illustrated in figure 3.2 and is given further explanation below. 

 

 

 

Figure 3.2 LOFI- Little Out From Inside  

                                        Source: Elzinga & Hogarty (1984) 

 

1. Given a hypothetical market area, determine the sales of local producers to customers 

in the area. 

2. Then determine the total sales of the local producers, i.e. sales to customers both 

inside and outside the hypothetical market area. 

3. If the ratio (1)/(2) approaches unity, meaning little of the products goes out from 

inside, this allegedly supports the area as a geographic market area. 

 

3.4.3 The four steps of the Elzinga-Hogarty test 

As explained earlier, shipments must be classified by two categories simultaneously; 

destination and origin and given such data, the estimation of market size in terms of area 

and volume requires a minimum of four steps which are explained below: 

 

1. Begin with the location of the larger of the merging firms or its largest plant. Find the 

minimum area required to account for at least 75 per cent of the appropriate “line of 

commerce” shipments of that firm or plant. Designate this area as the hypothetical 

market area.  

   

                                                                                                LOFI   

                                                                                                       

Local  f irms   
Local customers   
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2. Of the total sales of this product within the hypothetical area, are 75 per cent or more 

shipped from plants located within this area? If so, the LIFO test (se section 3.4.1) is 

met and step three can be completed. If not, the hypothetical market area must be 

redrawn. In redrawing the area account for 75 per cent of the shipments of this product 

from all plants within the area. Continue doing this until the LIFO test is met. If it 

never is met, the market is at least national in scope. 

3. If the LIFO test is met, determine if at least 75 per cent of the shipments by the firms 

within the hypothetical market area are to costumers within the area. This is only 

necessary if there is more than one plant otherwise the LOFI (se section 3.4.2) test is 

met through step 1. 

4. If both tests have been met, then calculate total consumption from all shipping points 

within the hypothetical market area to get market size in terms of volume. 

 

The 75 per cent figure is obviously somewhat arbitrary. It represents a conservative estimate 

of the percentage of shipments that encompasses the primary demand argue that the figure 

should be, and supply forces and may understate the true scope of the relevant market. Some 

might argue that the figure should be 90 per cent, on the grounds that overlooking 25 per cent 

of the shipments is overlooking too much.  Those who argue for this standpoint can easily 

according to Elzinga and Hogharty, substitute a higher or lower, figure into the estimation 

procedure.  

 

3.5 The Elzinga - Hogarty test on the international steam coal market. 

The Elzinga-Hogarty test in this thesis is not based on firm data, as described in section 3.4, 

instead aggregate data for different countries is used. The country specific data is employed in 

order to test the presence of regional markets. As a starting point, the hypothetical regional 

markets are portrayed by the European and Asian-Pacific markets for steam coal. There are 

two main reasons for this, first, because these markets are geographically separated, and, 

second, because these are two areas where coal trade is substantial.  The hypothetical regional 

markets are illustrated in figure 3.3.  

 

The 90 per cent limit are chosen instead of the 75 per cent Elzinga and Hogarty (1984) 

proposed due to the fact that there are some shipments data with non-specified destinations. 
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These are included in the regional aggregates despite the possibility that some of these 

shipments go outside the aggregate. In worst case they all go outside the regional aggregate, 

which cause the calculated percentages to be overestimated therefore the higher limit is 

chosen.   

 

All quantitative data is from the International Energy Agency, Coal Information 2000 and 

therefore only OECD4 members are included into the regional aggregates because of OECDs 

construction of the data. From this source data concerning consumption, production and 

export by destination for the regional aggregates respectively is gathered and used in the 

calculations.  

 

 

                                                 
4 Organisation for Economic Co-Operation and Development 
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Figure 3.3 World map with regional aggregates used as starting points 

 European aggregate OECD members only 

        Asian-Pacific aggregate OECD members only 

 

The following countries are included in the regional aggregates: 

Europe: Austria, Belgium, Czech Republic, Denmark, Finland, France, Germany, Greece, 

Hungary, Iceland, Ireland, Italy, Luxembourg, Netherlands, Norway, Poland, Portugal, Spain, 

Sweden, Switzerland, Turkey, United Kingdom 

 

Asian-Pacific: Australia, Japan, Korea, New Zealand 

 

It is worth mentioning that data is missing for one country, Colombia, which therefore is 

excluded in the calculations, see sections 4.2 and 4.3, and consumptions data for Europe is 

missing for 1980 an is therefore calculated, see footnote five. I am aware of the possibility 

that the lack of data may have altered the results slightly and therefore further analysis of the 

problem is done in section 4.2. and 4.3. 
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Chapter 4 

EMPIRICAL RESULTS 

 
 
 
 
First of all, the hypothetical market areas for both Europe and Asia-Pacific is established by 

implementing step one in the Elzinga-Hogarty test. The hypothetical market area for Europe 

is then verified by performing step two and three. 

 
4.1 Calculation of step one, Europe 

To see if the area Europe can be seen as a hypothetical market area Europe’s production and 

consumption5, the export outside the area, denoted by X, and finally, the import to the area 

from outside, denoted by M, is needed and can be formalised as: 

 

CONS EUR = PROD EUR- X+M   (1)  

 

If X contains all export outside the area and if M contains the import from all countries 

outside the hypothetical market area, both sides in the expression will be the same6. This 

gives us the area that accounts for 100 per cent of the shipments within and in and out of 

Europe and this is also equal to the consumption in the area. This is not necessary though to 

fulfil the purpose of this thesis. To test for the presence of a regional market the minimum 

area that accounts for at least 90 per cent of the shipments within and in and out of Europe is 

determined. Since country level data is used we can rank these with respect to relative 

importance in trading with the hypothetical market area that is to be determined. By excluding 

the countries with the most insignificant export to Europe, i.e., the ones with the smallest 

export, we can work our way down to the 90 per cent limit. The hypothetical market area is 

thus Europe plus some countries that has to be included in order to fulfil 90 per cent of the 

shipments. These are shown in table 4.1.  

                                                 
5 Europe’s consumption in 1980 is because of lack of data calculated by taking production plus import minus 
export.  
6 Stock changes are excluded. 
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Table 4.1 The hypothetical market area, Europe 

 

 HMA % of Europe’s shipments 

1980 Europe 101,09 
1990 Europe 

South Africa 
USA 

93,98 
 

1998 Europe 
South Africa 

Colombia 
Australia 

USA 

92,02 
 
 

 

According to table 4.1 Europe alone can be seen as the hypothetical market area in 1980. The 

figure for 1980 is however over 100 per cent, which implies that, Europe did not consume 

everything this year. A steam coal stock may be set up for consumption next year. In 1990 

South Africa, which was Europe’s biggest supplier of steam coal, and the US, in second 

place, has to be included for Europe to be seen as a hypothetical market area. Finally in 1998 

South Africa, Colombia, Australia and USA, Europe’s fourth biggest supplier, have to be 

included to fulfil the requirements of step one in the Elzinga-Hogarty test. 

 

4.2 Calculation of step two for HMA Europe 

Step two in the Elzinga-Hogarty test is to verify that more than 90 per cent of total 

consumption within the hypothetical market area comes from the area. If so the LIFO-test, 

Little in From Outside, is fulfilled, and if not, the hypothetical market area has to be redrawn. 

To do these calculations, production and consumption data for the included countries is 

required and the production data is simply divided by the consumption data. The results are 

shown in table 4.2. In the calculations for 1998 both consumption and production data is 

missing for Columbia which therefore has to be excluded. Columbia was in 1999, the world’s 

fifth largest steam coal exporter. This implies that Columbia probably have a production that 

substantially exceeds consumption, and by excluding Columbia in the calculations a lower 

percentage is obtained than with Columbia included in the calculations.  According to table 

4.2 the LIFO –test is fulfilled for the three different hypothetical market areas and the missing 

data is therefore of no significance. The figures also tell us that for 1980 and 1998 the 

hypothetical market areas have excess production.  
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Table 4.2 LIFO-test  

 

 HMA Consumption Production Per cent of consumption that 
comes from the HMA production 

1980 Europe 390357 395050 101,2 
1990 Europe 

South Africa 
USA 

376900 
119225 
697300 

308480 
165492 
733195 

 
 

101,2 
1998 Europe 

South Africa 
Colombia 
Australia 

USA 

278900 
154086 

- 
53900 
819700 

182850 
222942 

- 
127170 
866350 

 
 
 
 

107,1 
 
 

4.3 Calculation of step three for Europe 

The next step is to perform the LOFI-test, Little Out From Inside, and that is to verify that 

more then 90 per cent of the hypothetical market areas production is consumed within the 

area. If not the hypothetical market area has to be redrawn. For these calculations, which 

results is shown in table 4.3; production within the area (PROD HMA EUR) and export out of the 

area (EXP) is needed and can be formalised as: 

  

 (PROD HMA EUR –EXP)/ PROD HMA EUR > 90 %  (2) 

 

For 1998 production data for Columbia is missing and is therefore not included in the 

calculations. The Columbian export is however known and the export outside the area is 

approximately 25 per cent of total export. If the amount of the total export of Colombia is 

used instead of production data we have the worst-case scenario in this calculation and despite 

this the 90 per cent level is reached, 91,4 per cent to be exact.  According to this the LOFI-test 

is fulfilled. 
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Table 4.3 LOFI-test 

 

 HMA Production 
(Tt) 

Export out of HMA 
(Tt) 

Per cent of production within the 
HMA that goes within the area 

1980 Europe 395050 419 99,9 
1990 Europe 

South Africa 
USA 

308480 
165492 
733195 

348 
19728 
18738 

 
 

96,8 
1998 Europe 

South Africa 
Colombia 
Australia 

USA 

182850 
222942 

- 
127170 
866350 

3830 
21786 

- 
70994 
18218 

 
 

91,8 
 
 

 

 

4.4 Calculation of step one, Asian-Pacific 

The same procedure as in section 4.1 is done but this time with Pacific as the starting point. 

The results are shown in table 4.4 

 

Table 4.4 The hypothetical market area, Asian-Pacific  

 HMA % of Pacific’s shipments 

1980 Pacific 
USA 

South Africa 
China 

Canada 
USSR 

Indonesia 

89,2 
 
 
 

1990 Pacific 
South Africa 

91,1 
 

1998 Pacific 
China 

Indonesia 
South Africa 

Canada 
 

92,02 
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For 1980 the result is somewhat strange, though all import to the area is included the 

percentages does not reach 100 per cent which means that production plus import minus 

export does not add up to the consumption in the area. One explanation may be that the 

consumption of 1980 is calculated7 because of missing data, another that Europe in the 

previous year had set up a steam coal stock or maybe it’s just the wonder of statistics! In 1990 

the hypothetical market area is Pacific together with South Africa and in 1998 the area has to 

be expanded to include besides Pacific and South Africa even Indonesia, China and Canada to 

exceed the 90 per cent limit in the first step of Elzinga-Hogarty test.  

 

Next step should have been to verify that these hypothetical market areas fulfil the LIFO- and 

LOFI- tests. This cannot however be done because of lack of data. None of China, Former 

USSR or Indonesia is a member of OECD and therefore production nor is consumption data 

available for steam coal separately. There are however no reason to believe that the 

hypothetical market area would not fulfil step two and three in the Elzinga-Hogarty test. 

  

 

                                                 
7 The consumption for 1980 is calculated by taking consumption 1985 minus consumption 1978 divided by 
seven to get the average increase per year during this period. This increase is then multiplied by two and added 
to the consumption of 1978 to get consumption for 1980.   
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Chapter 5 

ANALYSIS AND CONCLUSIONS 

 

 

 

 

This paper analyses the development concerning market integration of the European market 

and the Asian-Pacific market respectively and then looks at the market integration for the 

world market of steam coal as a whole.  

 

5.1 The European market 

In 1980 Europe produced more steam coal than they consumed, and the export outside the 

area was insignificant. The amount imported from outside the area was less then 10 per cent 

of Europe’s production. Because of the low trade with the rest of the world Europe alone 

could in 1980 be seen as a regional market. The European steam coal production has though 

decreased since 1978 with 70 per cent, mainly, according to IEA, because of rising production 

costs combined with pressure to reduce industry subsidies. Consumption has also decreased 

because of increased electricity generation from natural gas, nuclear and hydropower, but not 

as much as the decrease in production. The increased coal import to Europe is one explanation 

to why Europe alone cannot be seen as a regional market in 1990. My results show that in 

1990 South Africa and the US has to be included in order to fulfil the criteria for a regional 

market, this trend seems to continue in 1998 since Colombia and Australia also has to be 

included. This development indicates an increased integration concerning the European area. 

 

Another factor that increased trade with distant areas is the development of more efficient 

transportation. Development of port facilities in Western Europe to handle large vessels was 

also a factor in keeping transportation costs down and keeping imports to Europe competitive. 

 

5.2 The Pacific market 

In 1980 the Pacific market consumed more than they produced and therefore they had to 

import steam coal, mostly from the US and South Africa.  This led to a rather substantial trade 
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between the Pacific and countries in other regions and therefore could not the Pacific be seen 

as a regional market. One reason for this may be the fact that Australia, the main exporter in 

this region, initially was a coking coal exporter. The following years the area experienced 

substantial economic growth and new markets developed in Korea, Chinese Taipei and India, 

all in geographic proximity to Australia and the steam coal exports grew rapidly in the mid 

1980s. In 1984 Australia overtook the US as the leading exporter after substantially increases 

in production as new low cost mines were developed. At the same time the economic growth 

led to an increase in import of steam coal to Japan and Korea, mainly from South Africa. This 

development made it possible to see the Pacific together with South Africa as a regional 

market in 1990.  

 

However, the economic growth continued in the area of Asian-Pacific and even though their 

production increased it was not enough, the import also increased. This led to the fact that 

more countries had to be included to the area, besides South Africa namely China, Indonesia 

and Canada for the area to be seen as a regional market in 1998. 

 

5.3 Comparisons and final conclusions 

In 1980, according to table 5.1 none of the regions had any significant trade between 

themselves despite the fact that the Asia-Pacific had a rather substantially trade. This was 

though with countries outside Europe, for example the US and South Africa. Europe was 

rather self-supporting concerning steam coal while the Pacific had to rely on other steam coal 

producers, though in more neighbouring countries than Europe, to be seen as a regional 

market. The fact that there were no trade between Europe and the Asian-Pacific does not 

necessary depends on geographic proximity only. Another reason might have been that 

Europe did not have any excess production of steam coal. According to table 4.2 the excess 

production were, in 1980, 4 693 thousand tons while the shortage8 in for example Australia, a 

great actor in the Pacific market, were the same year, 2 550 thousand tons. The surplus in 

Europe could cover up for the shortage in Australia and therefore lack of excess production 

cannot be seen as a reason for Europe and Australia not to trade. There must be another 

reason and a good guess is that the price disadvantages caused by expensive transportation 

costs made European steam coal not competitive on the Australian market. For Japan, a major 

                                                 
8 Consumption in 1980 is calculated as in footnote 5 and the data from IEA (2000). 
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importer on the Pacific market, the shortage in 1980, was 71059 thousand tons, and the excess 

production in Europe could not by far cover up this shortage. This might have been one 

reason for Japan not to establish any relations at all with Europe even if price differences due 

to shipping costs were excluded.   

 

Table 5.1 Specification of the regional markets 

 

 HMA 
Europe 

HMA 
Pacific 

1980 Europe Pacific 
USA 

South Africa 
China 

Canada 
Former USSR 

Indonesia 
non specified others 

1990 Europe 
South Africa 

USA 

Pacific 
South Africa 

1998 Europe 
South Africa 

Colombia 
Australia 

USA 

Pacific 
China 

Indonesia 
South Africa 

Canada 
 

 

In 1990 both Europe and Asian-Pacific traded with South Africa due to South Africa’s 

geographical position and South Africa had to be included in both regions for them to be seen 

as regional aggregates, which can be seen in table 5.1. Therefore South Africa linked the 

European and the Asian-Pacific markets. However there were still no direct trade between the 

areas mainly because Australia substantially increased their steam coal production, and the 

Pacific no longer had to be dependent on so many steam coal producers as in 1980.  

 

The trade with South Africa was continued in 1998 for both Europe and the Pacific and there 

were also an increase in the market integration between the areas. Europe had in 1998, despite 

the long distance, a rather substantial trade with Australia, a major actor in the Pacific market. 

                                                 
9 Consumption in 1980 is calculated as in footnote 5 and the data from IEA (2000). 
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Australia, besides South Africa, Colombia and the US, had to be included in 1998 in the 

hypothetical market area of Europe, which supports the conclusion that the market integration 

has increased. Asian-Pacific had to include besides South Africa, China, Indonesia and 

Canada into the hypothetical market area. Somewhat strange Indonesia is in this thesis 

regarded as a country outside the Asian-Pacific though it geographically is in the Pacific and 

this is, as mentioned in section 3.5, because of the construction of the data material.   

 

 

 

  Flows within HMA Europe     Flows within HMA Asian-Pacific 

 

Figure 5.1 Steam coal trade for HMA Europe and HMA Pacific in 1998 

 

In 1998 the two regions had both South Africa and Australia in common compared to just 

South Africa in 1990, and nothing in 1980. This leads to the conclusion, as in Wårell (2002), 

that the market integration has increased, but it is a bit strong to say that the steam coal 

market is fully integrated. There are too many countries left out of the analysis to draw this 

conclusion. To the question raised in the introduction; have the stronger market position of 

merged companies made it possible for them to exercise market power? the answer probably 

is no. The reason for this is that the market has become more integrated, which implies that 

firms compete on a world market, instead of a regional market. The possibility for firms to 

exert market power decreases in an integrated market, and a merger will therefore weight less. 
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As an extension of this thesis North America could be the used as another starting point and 

maybe this could give some useful information about the extent of the market integration 

concerning the international steam coal market.  To fully understand the international coal 

market as a whole the same procedure also must be done for coking coal. 
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