Chapter 6

COKI NG COAL MARKET CHARACTERI STI CS

The rapid expansion of the Japanese steel industry (JSI), which
took place in the fifties, sixties and early seventies was
described in Chapter 3. The resulting inmpact on blast furnace
si ze and node of operations in Japan was then discussed in
Chapter 5. The inportance of these events as far as Queensl and
was concerned, was the initiation of a nunber of |arge scale
export coking coal mnes in the Bowen Basin, involving |ong
term supply agreenents between foreign controlled mne

devel opnent joint ventures and the JSI.

This chapter focuses on these devel opnents and the
characteristics of the principal market which is served by
Queensl and' s coki ng coal producers. Regression nodelling is
used to relate actual coking coal prices to the coal properties
al ready described in Chapter 5, which are deenmed to be

i nportant for coke and ironnmaking. Evidence of the use of

mar ket power by the JSI is also investigated.



6.1) International Coking Coal Market Literature

The patterns of devel opnment of the world coking coal trade, and
the maj or exporting nations were outlined in Chapter 1. In
1989, some 184 million tonnes of coking coal was traded
internationally, with North Asian regional trade (Japan, South
Korea, and Taiwan) accounting for 49% of this total. The JSI
was the largest single inmporter with demands of 67 mllion
tonnes. Australian and Queensland's fortunes in the coking coa
trade have been closely linked to the evolution of North Asia's
steel industry, which has been dom nated by the JSI, so this

di scussi on focuses on an exam nation of Japanese coking coa

mar ket s.

6.1.1) Canadian Studies of Pacific Coking Coal Markets

Several studies have al ready exam ned aspects of JSI resource
procurenent, the nost notable being those of the Canadi an
researchers Anderson®-1 and D Cruz® 2. Surprisingly,

consi dering the inportance of coking coal exports to
Australia's balance of trade, little published research by

Australian authors specific to this topic can be found.

6.1) Anderson, D.L. "An Analysis of Japanese Coki ng Coa



Procurenent Policies: The Canadi an and Australian
Experience"” Centre for Resource Studies, Queen's
Uni versity Ontario (1987).

6.2) DCruz, J.R "Quasi Integration in Raw Material Markets:

The Overseas Procurenment of Coking Coal by the Japanese
Steel Industry” Ph.D. Dissertation Harvard Univ. (1979).

The nore general works of Smith and others®- 3 associated with
econonmi c research into trade and nmar ket behavi our, address
broader issues of bilateral nonopoly in resource trade, wthout
specifically focussing on coal nmarket characteristics and

behavi our .

D Cruz exam ned the inpact of quasi integration resulting from
the JSI's establishnent of |ong term purchasing agreenents for
coki ng coal supplies on the price and offtake quantity
experience of producers over the years 1970 to 1977. H's
research hypothesis was that quasi integration would attenuate
t he use of market power during cyclical phases of supply and
dermand i nbal ance. It was expected that Canadi an and Australian
coki ng coal producers linked with the JSI through Iong term
contracts woul d experience higher export shipnments and prices
during periods of steel production decline, thereby benefiting
fromquasi integration. A finding of the D Cruz research was
that the beneficial effects of quasi integration on price, for
producers having long termcontracts, were mnor relative to
the detrinmental effects of price discrimnation practiced by

the JSI in Pacific markets over the period of study.



Ander son exani ned the inpact of the JSI coking coal

6.3) Smith, B."Bilateral Mnopoly and Export Price Bargaining
in the Resource Goods Trade" Econom c Record, Vol 53
(1977) p. 30-50.

Harris, S. and T. Ikuta eds. "Australia, Japan and the

Energy Coal Trade" Australia-Japan Research Centre (1982)
p. 9-12.

procurenent system on Canadi an and Australian suppliers,

i ncludi ng those not |inked through |ong term contractua
arrangenents. H s study discussed both the historic and

possi ble future policy responses avail able for Australian and
Canadi an interests to conbat an oligopsonistic procurenent
system In his view also, there is evidence that the market
power created as a result of JSI purchasing arrangenents has
resulted in price discrimnation anongst the major suppliers,

to the detrinment of sone Canadian and all Australian producers.

Anderson cites regression nodelling studies of Japanese coking
coal markets by Kittredge and Sivertson®-4, which concl uded
that no statistically significant evidence of price

di scrim nation existed in 1977, in contradiction to the
findings of D Cruz which were al so based on regression

nodel ling of price and Iimted quality specification data over

ei ght years from 1970 to 1978.

Anderson's study offered no statistical analysis confirmng
that JSI purchasing policies were resulting in price

di scrimnation. Furthernore, he identified shortconingsb 3 in



t he anal ysis used by D Cruz in support of that study's finding

in the matter.

6.4) Kittredge, P. and L. Sivertson "Conpetition and Canadi an
Coal Prices in the Japanese Coking Coal Market" Canadi an
Institute of Mnerals Bulletin Septenber 1980 p. 100-109.

6.5) Anderson, D.L. "An Analysis of Japanese Coki ng Coa
Procurenent Policies: The Canadi an and Australian
Experience"” Centre for Resource Studies, Queen's

Uni versity Ontario (1987). p.165. 6.1.2) Australian

Per cepti ons of Pacific Coal Markets

A subm ssion of Utah Devel opnent (now BHP/ Utah) to the Senate
Standi ng Conmittee on Trade and Conmerce enquiry into
Australia's export coal industry of July 1982 disputes
assertions of price discrimnation. The conpany states the
following with respect to prices obtained in Japanese markets:
"Utah's prices have at times been conpared unfavorably with

ot her producers' prices by uninformed comentators. Such
conpari sons either ignore the facts or fail to conprehend the
significance of major quality differences between coals from
di fferent sources. Utah's coking coal prices have been in |ine

with nmarket val ues."

A recent paper by Porter and Gooday®- 6 exani ned the

rel ati onshi p of average coking coal prices paid by the JSI in
the years from 1985 to 1988, with a nunber of coal quality
paraneters thought to be inportant in the econom cs of coke

maki ng and bl ast furnace operation. A finding of this analysis



is that the new Canadi an nmines of north east British Col unbi a
command substantially higher average prices in the Japanese
mar ket than woul d be expected on the basis of coal quality

characteristics, conpared with coking coals from other sources.

6.6) Porter, D. and P. Gooday "The Effects of Coal Quality on
Japanese Coki ng Coal Contract Prices" presented at
Conf erence of Economi sts (1990), University of New South
Wal es Sydney, 24th to 27th Septenber.

Inits study of Australia's mnerals and m neral processing
i ndustries, the Industry Conm ssion exam ned the issue of
i nternational nmarket distortions due to coordi nated purchasing
arrangements, such as that ascribed by Anderson
and D Cruz to the JSI. The conclusion of the Conmission6-7 in
this matter is as follows: "In the Comm ssion's view, distorted
pur chasi ng arrangenents do not exist or are insufficient to

justify use of export controls".

Fromthese citations, it is apparent that differences of
opi ni on exi st regarding the presence and/or significance of
price discrimnation in Japanese coking coal markets. Cearly
the question requires resolution before policy and strategy

i nplications can be addressed. A possible nethodol ogy for

i nvestigating the issue involves the devel opnent of a

t heoretical nodel relating price to coal properties in the

Japanese coki ng coal market. Cross-sectional testing of the



nodel can then be perfornmed at such tinmes when sufficient price

and quality data are available to allow statistical analysis.

6.2) Modelling of Coking Coal Value in Japanese Markets

It is clear fromthe discussions of blast furnace ironmaking,

coki ng coal conposition and cokemaki ng of Chapter 5, that the

6.7) Industry Comm ssion Report - "Mning and Mnerals
Processing in Australia” AGPS Canberra (Septenber 1990)
Vol ume 1: Report p.8-5.

val ue of individual coking coals may vary depending on a
nunber of factors. For exanple, during the period of rapidly
increasing levels of pig iron production, which took place in
Japan in the fifties, sixties and early seventies, coke
strength was a prine consideration when selecting coals for the
coke blend. It mght be expected that a price prem umwould be
paid for "hard" coking coals at such tines. Hard coals, having
the maceral characteristics described in Chapter 5, are defined
as those which individually exhibit high coke strength as
nmeasured by a value of 90 or greater in the JSI standard drum
test. Later, as discussed in Chapter 3, pig iron production
declined with declining demands for steel in Japan and nost
i ndustrially devel oped countries. High | evels of blast furnace
productivity were no | onger required and coke strength becane
of less concern. In such circunstances, |ower quality coals

could be used in the coke blend, prem um priced hard coa



inports were reduced, and quality related price differentials
m ght be expected to decline due to increased supplier

conpetition.

6.2.1) Japanese Pig Iron Production History

Pig iron production in Japan from 1960 to 1989 is charted in
Figure 6.1. The highest recorded annual |evel of pig iron
produced by the JSI was 90.9 mllion tonnes in Japanese fisca
year 1973. The year chosen for investigation by Kittredge and
Silvertson was 1977, which was the second of three years of
declining pig iron production which occurred from 1976 to 1978.
That study provided all the cost and coal

FIGURE 6.1 JPIGl. GRA

gqual ity data necessary for detail ed cross-sectional regression
nodel | ing, so the 1977 year data will be reanal ysed. Sufficient
data are available to anal yse 1983, a recessional year for pig
iron manufacture in Japan and el sewhere within the CECD. More
current data are available for 1988, which is the third year of
a recent recovery in pig iron production in Japan. A nodel of
the price quality relationship for 1988 when conpared with a
nodel for 1973, for which coal quality and price data are al so
avail abl e, m ght provide sonme indication of the changes in
coking coal quality valuations which could be associated with

t he changes of cokenaki ng and bl ast furnace technol ogi es over



the intervening period, and perhaps indicate any changes of

mar ket power over that duration.

6.2.2) JSI Coking Coal Acquisition Cost History

Econom ¢ theory suggests that the general |evels of coking coa
price at any tinme in international markets are related to the
econoni cs of production of the major world suppliers and the
short term supply/demand bal ance in world trade. The behavi our
of coking coal prices in US markets was di scussed in Chapter 2
and shown in Figure 2.3 series "D'. Asimlar pattern of price
behavi our occurred for hard coking coals inported by the JSI as

is evidenced in Figure 6.2 on the foll ow ng page.

FIGURE 6.2 JCIF. GRA

The data presented in Figure 6.2 nerit coment and further

anal ysis. The | anded costs of hard coals fromall three sources
have exhibited a significant increase followed by equally
significant decrease in real $US terns over the period from
1969 to 1989. Costs first increased sharply for inported US
coals in 1974. Landed costs for Canadi an and Australian coals
al so increased in real terns, but nore gradually. US coal costs
in 1989 are once again below the real |evels of 1969. Average

Canadi an hard coal |anded costs in 1989 remain significantly
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hi gher than Australian costs, and above the levels of 1973.
Australian | anded costs in 1989 were below the real |evels of

1973.

The data presented in Figure 6.2 denponstrate a fluctuating
pattern of hard coking coal acquisition costs over the twenty
six year duration. It is also obvious that significant rea

di fferences have exi sted between the | anded costs for US,
Australian, and Canadi an sourced hard coking coals. Such
patterns suggest the existence of a multiple tiered market. The
exerci se of market power by the JSI in the bilateral bargaining
process could explain persistently |ower acquisition costs for
Australian sourced coals, unless it can be shown that coa
gquality differences which influence the

val ue of individual coals in the coke blend can justify the

hi gher cif costs generally incurred by the JSI for Anerican
sourced hard coking coals, and for Canadian coking coals in

recent years.

The other mmj or category of coking coal referenced in Japanese
trade literature is soft coking coal, which exhibits | ower coke
strength but provides fluidity in the coke blend. In the
fifties and sixties, according to Matsuokab-8 Japanese
donmesti c production was the najor source of soft coking coa

(and fluidity) for the JSI. As Japan has never possessed
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significant econonic reserves of hard coking coals, practically

all the hard coking coals used by the JSI have been inported.

During the seventies increased quantities of soft coking coa
were inported from Australia (New South Wal es), South Africa
and the US, as donestic production steadily declined. Early in
the eighties, a decision was made to phase out Japanese coking
coal production conpletely, due to its excessive cif cost
relative to inported coals. By 1988 donestic production had
fallen to | ess than 800,000 tonnes froma level of ten mllion

t onnes produced and consunmed in the early seventies.

Differential cif cost behaviour can be noted between Japanese
soft coking coals and Australian inported coking coals in
Figure 6.3. Conparative data are available only from 1960.
Australian coking coal shipnents to Japan were | ess than

500, 000 tonnes per year prior to that tinme, and only commenced
in 1956, so the historic duration shown in the figure is
representative. Throughout the entire period Japanese donestic

coal mmintained a higher real cif cost than

6.8) Matsuoka, H "Requirenents for Coals in Japanese Coking
Bl ends” Synposi um Paper 20 (1975) Australian Institute of
M ning and Metal lurgy Illawarra Branch.

Figure 6.3 SFTCCL. GRA

either soft or hard coals from Australia. The nagnitude of the
differential w dened considerably in 1977, but is significant

t hr oughout the twenty nine years charted. This fact, together
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with its high subsidy cost (see Table 4.3), was no doubt a
factor in the MTI decision to phase out donestic coking coa

producti on.

In the early eighties there al so appeared a new category of

i mported coking coal termed "briquetting or sem -soft" coal
Such coal s have | ower swelling characteristics (as neasured by
the free swelling index), and frequently have higher ash
contents than prem um coking coals. The coals are generally
produced as a | ower quality byproduct from coal washing
processes, and command consi derably | ower prices than prem um
hard or soft coking varieties. The Queensl and m nes produci ng
such coals are frequently joint venture operations having

m nority Japanese tradi ng conmpany equity interests. There is
the potential for these tradi ng conpanies to cause know edge
asynmetry in the bilateral bargaining process, for byproducts
such as sem -soft coking coal, by providing marginal production
cost information to the JSI oligopsony involved in purchasing

this product.

During periods of |low pig iron demand, when high bl ast furnace
productivity and coke strength is not required, the JSI has
used as nmuch as 30% of such coals in the coke blend to replace
nore costly prem um hard or soft coking coals. Sem -soft coals
are also frequently used for pulverized coal injection, further
reduci ng the demands for furnace coke. Unless coal quality

di fferences provide a satisfactory explanation, the trends of
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Figures 6.2 and 6.3 suggest a pattern of differential costs

whi ch may be the result of the use of narket power by Japan, as
t he | argest buyer of coking coal in the Pacific region, in a
situation of bilateral nmonopoly. To pursue this question from

t he Queensl and perspective, it is necessary to focus on the
hard coking coal statistics provided in annual Japanese coa

manual s.

Al low volatile coals and nost md volatile coals inported
fromthe US are considered hard coking coals. Al Australian
| ow volatile coals fromthe Bowen Basin and the Illawarra
(Sout h Coast) producing region of New South Wal es are al so
consi dered hard coking coals. Low volatile Canadi an coki ng
coals fromAl berta and British Colunbia also fit into this

category. The analysis will consider these sources of coal.

It is clear fromthe discussion so far that coking coa

val uation in the Japanese steel nmarket is a conplex issue.

Bl endi ng requirenents are dynami c both fromthe aspects of

t echnol ogi cal evol ution and busi ness cycle demands for pig
iron. These have becone of greater significance since overal

| evel s of JSI crude steel production reached a plateau at about

the 100 mllion tonne annual |evel since the early seventies.

A hypothesis that price discrimnation according to coal source
has been exercised by the JSI can be tested by devel opi ng

cross-sectional regression nodels which relate coking coal cif
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cost and quality characteristics for the Japanese market by
country source. These nodels can be tested for structura

consi stency using the Chow test6.9. If significant differences
do occur according to country source, the nodels can be
respecified by including dummy variables related to country
source in the regression analysisG-lo. Such cross-sectiona
regression nodels will be devel oped for the major brands of US,
Australian and Canadi an hard coals inported by the JSI for
Japanese fiscal years 1973, 1977, 1983, and 1988, to
investigate this issue. However, before proceeding it is
necessary to develop a theoretical nodel to identify the
quality characteristics nost likely to influence prices froma
techni cal viewpoint, and review published literature on the

t opi c.

6.3) Price/Quality Relationships for Hard Coki ng Coa

In the descriptions of byproduct cokemaki ng and bl ast furnace
operation of Chapter 5, it was suggested that fixed carbon (or
mean maxi num refl ectance of vitrinite as a nmeasure of coa

rank) woul d be an inportant factor in determining a hard coal's
econom c worth. High Geseler fluidity and free swelling index
(FSI) characteristics are beneficial for coke manufacture, and

m ght be significant in a regression

6.9) Chow, G C "Tests of Equality between Sets of
Coefficients in Two Linear Regressions" Econonetrica
(1960) 28(3) p.591-605.

6.10) Cujarati, D. "Use of Dunmy Variables in Testing for
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Equality between sets of Coefficients in Two Linear
Regressi ons” The Anerican Statistician (Feb.1970) p.50.

equation. However G eseler fluidity and FSI are both physica
testing techniques to determ ne the caking characteristics of a
particular coal. Inclusion of both variables in the regression
equation is unnecessary, particularly for hard coking coals
whose principal contribution to the coke blend is carbon.

I ncreased ash and sul phur content woul d be expected to result
in |lower acquisition costs, as these inpurities contam nate the
coke and add costs in the blast furnace operation. Such

par anmeters shoul d have negati ve regression coefficients.

Moi sture content adds to the costs of transportation and nust
be consi dered when nodelling fob price/quality rel ationships.
However, as this nodelling exercise exam nes | anded costs (cif)
rather than fob prices, and as noisture is a mnor inpurity
renoved in preheating the coke blend before the coking process,
it is not a quality parameter which needs be considered in this
nodel | i ng study. For the sane reasons ocean transportation
costs should not be included. Variables associated with m ne
productivity should not be considered if Japanese markets are
assunmed to be conpetitive, as is the conventional w sdom which

will be further investigated in this study.

For the above technical reasons, the expected paraneters, and

i nfluence of changes in such coal quality paraneters on cif
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value to the ironmaker relative to other hard coking coals, can

be summarized in Table 6.1 as foll ows:

TABLE 6.1
HARD CCKI NG COAL CHARACTERI STIC S | NFLUENCE ON Cl F COST

Property Val ue Regression Sign
H gher Fi xed Carbon Content I ncrease + Hi gher
Fluidity (or FSI) I ncrease + Hi gher Ash
Decr ease - Hi gher Sul phur Decr ease

It seens unlikely for the sanme technical reasons that coking
coal quality related valuations at the point of end use would
differ significantly depending on the source of coal. That
woul d inply that Australian ash or sul phur inpurities were
somehow different to US or Canadi an ash or sul phur in their

econoni ¢ i npact on coking and bl ast furnace operations.

6.3.1) Price/Quality Mdelling Literature

Prior to the recent nodelling work of Porter and Gooday, four
regression nodel ling studies of the Japanese coking coal market
had been perfornmed attenpting to relate fob prices to coa

gqual ity characteristics.

Callcott, Kittredge and Sivertson, Pearson, and M yazu

Takekawa and Fukuyama, devel oped fob pricing nodels using
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cross-sectional regression analysis techniques involving
detailed coal quality characteristics for a nunber of

i ndi vi dual coal brands, as is indicated in Table 6.2

TABLE 6. 2
REGRESSI ON MODELLI NG OF COKI NG COAL PRI CES | N JAPAN

Aut hor Cal I cott6-11 Kittredge Pearson®- 12M yazu6- 13

Si vert son et al
Year of Data 1966 1977 1978 1979
Coal Sources Australia USA USA Al'l coals
USA Australia Australia except
Canada donestic
Number of Coal s 57 27 3351
Statistically FC FC (or Rp) Ry max Ry max
Si gni ficant ash% FSI FSI Reacti ves%
Par anmet er s vol atile FLDTY ash% Organi c
(at at | east matter% ash% Inerts% 10% | evel
of sul phur % Log( FLDTY) significance)
noi st ure% ash%
transport sul phur %

| abour productivity contract term

where: FC is fixed carbon.
_ Rp max is the mean maxi mumreflectance of vitrinite.

FLDTY is Geseler fluidity.

FSI is free swelling index.

Al'l nodel s developed in the studies listed, related fob prices
and coal quality for both hard and soft inported coking coa
brands. Japanese donmestic soft coking coals were

6.11) Callcott, T.G "Conjoint Papers on Coal, Coke, and

Si ze Reduction"” Dissertation for doctorate in Applied
Sci ence, University of Mel bourne (1970) papers 52 & 53.
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6.12) Pearson, D.E."The Quality of Western Canadi an Coki ng
Coal " Canadian Institute of Mnerals Bulletin (January
1980) p. 70-84.
6.13) Myazu T., T. Takekawa and Y. Funabi ki, "The Sel ecti on
of Coal and Additives for the Reduction of Coke Cost"
Proceedi ngs of MMaster Synposium #8 "Bl ast Furnace Coke

Quality, Cause and Effect” May 1980. MMaster
Uni versity, Hamilton Ontario Canada p.6-1 to 6-12.

not considered in the regression relationships. This om ssion

is a serious shortcomng if nodelling seeks to exam ne evidence
of price discrimnation practices in the coking coal purchasing
policies of the JSI, which is the principal objective of this

st udy.

It was pointed out in Chapter 4 that support of the donestic
coal industry was a specific elenment of Japanese industria
policy during the reconstruction era from 1945 to 1960, and
average cif prices for Japanese soft coking coals have exceeded
the average price of all inported coals in all but two years
since 1960. These facts alone |lend support to a view that price
di scrim nation has favoured donestic suppliers over foreign
sourced coal s throughout the period. |Indeed, the stated reason
for the decision to phase out Japanese coking coal production

was its high acquisition cost relative to inported coals.

Al'l Queensl and prenm um coki ng coals are hard, and the focus of
this study is the exam nation of the Japanese market for these
coal s. Problens associated with the inclusion of inported soft

coal s wi thout considering Japanese sourced soft coals, which
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occurs in all the studies cited, can be avoided by elimnmnating
soft coals fromthe US and Australian brands of coal considered
when nodel Iing, and using only hard coking cif cost and quality
data. The approach differs fromthat of all other authors in
devel oping their respective regression nodels, and deliberately
excl udes consideration of price discrimnation for soft coking
coal s in Japanese markets. That topic is worthy of study in
its owmn right, but is not pursued here because Queensl and does

not export soft coking coals.

The work of the Kittredge and Sivertson is a mgjor contribution
in the research on the characteristics of the Japanese coking
coal market, which concluded that assertions price
discrimnation are not justified. It is worthwhile to review

t he met hodol ogy used in that study, and reexam ne the Japanese
coki ng coal market for 1977 using the coal prices and quality
data only for hard coking coals, for the reasons expl ai ned

above.

6.3.2) Renopdelling of Japanese Fiscal Year 1977 Data

A listing of the coal quality and cost data used by Kittredge
and Sivertson in their investigation of conpetition in Pacific
markets in 1977, appears in Table 4 of that paper. The

nmet hodol ogy used by these authors in the regression analysis,

was to pool coking coal price and quality data for thirty six
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brands of hard and soft coking coal inported by the JSI to

generate the follow ng rel ationshi p:

P = 56.398 + .488FC + 1.839FS|I + .00034FLDY - 1.255A

(4.40)" (3.00)" (2.57)" (-2.45)"
- 13.729S - 1.38TM - .278T - 1.214TRANS - .372PR
(-2.16)" (-2.56)" (-1.84)" (-1.47) (-1.71)

F(9,26) = 27.0", Rsquare = .90, R-square = .87
where: Pis fob price paid by the JSI in $US per long ton
The figures in parenthesis are "t" values, * indicates
significant at at least the 5% evel of significance.

FC is fixed carbon content

FSI is free swelling index

FLDY is fluidity

Ais % ash

S is % sul phur

TMis %total noisture (as shipped)

Tis the contractural termin years

TRANS i s the ocean shi ppi ng cost

PR is the m ne |abour productivity

A simlar regression nodel using only the brand data for US and
Australian coals was then used by the authors to predict fob
prices for Canadi an coals purchased by the JSI in 1977. These
predicted prices were close to the actual prices paid for the

t hree brands of Canadi an coal meking up the bul k of exports.
The aut hors therefore concluded that a conpetitive market

situation existed, and quality differences could account for
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price differentials between US, Australian, and Canadi an coki ng

coals sold into Japanese markets in 1977.

There are several difficulties with this analytical approach
and the findings. The authors included both hard and soft
coki ng coal brands fromthe US and Australia when devel opi ng

t he regression equations. Inclusion of soft coal data does not
recogni ze the different roles paid by hard and soft coking
coal s in coke manufacture. It also ignores the fact that high
pri ced Japanese donestic coking coals (see Figure 6.3) nade up
some 35% of the soft coking coal used by the JSI in 1977,
conpared with 37.5% of much | ower priced soft coal from
Australia, which was the |argest foreign supplier in that
year. The inclusion of Australian and US soft coking coals in
the price nodel should then al so have required the

consi deration of Japanese donestic soft coals when devel oping a
conprehensi ve price regression nodel designed to cover the ful

spectrum of coal quality.

The difficulty of Japanese donestic coals exclusion (perhaps
because of a lack of cif cost information by brand) can be
overcone if a respecified cif nodel considers only the
princi pal sources of hard coking coals which are in fact fully
i nported. For such a respecified nodel, |anded cost and coa
quality data for the twenty one hard coking coal s brands
inmported fromthe US, Australia, and Canada in 1977 are

avai l abl e.
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A nodelling relationship with cif cost as dependent vari abl e
shoul d not include all the independent variables considered in
the Kittredge and Sivertson study which anal ysed fob prices.
For cif cost nodelling, coal npisture and ocean transport cost
paraneters are not required. The mine productivity termis of
no rel evance to the | anded value of coal to the ironmaker in a
conpetitive market environnent. As free swelling index (FSI)
and Geiseler plasticity are different physical neasurenents of
t he caking characteristic, inclusion of both paraneters is not
warranted, particularly in an analysis of the hard coking coa
mar ket. Myazu et al. indicate that |og CGeiseler plasticity is
the caking rel ated paranmeter used in brand eval uations by the
JSI, so this caking related paraneter shall be used in this
study. D Cruz determined that quasi integration is a
statistically significant factor in determ ning fob coal price,
so a contractual term"T" should al so be included as an

i ndependent variable in the regression equation. Froma priori
reasoning then, a nodel relating cif cost to quality should be
of the formof cif cost as a function of fixed carbon, ash,

sul phur, log fluidity, and contractual term Also, froma
priori reasoning, regression coefficients should have the signs

indicated in Table 6.1 in the regression rel ationship.

The definite cif cost tiers appearing in Figure 6.2 suggest the
possibility that differences m ght exist between the regression

nodel s for Australian and Canadi an coals vis-a-vis the US coals
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inmported by the JSI in 1977. This possibility can be

i nvestigated by perforning ChowP- 14 tests to deternine if
pool i ng of the Australian and Canadi an coal data can be
justified. The test results, which are given in Appendi x C,
suggest that all nine Australian coal brands can be pooled with
four of the five Canadi an hard coals, but the Snmoky R ver
Canadi an brand should be treated separately. Chow tests al so
suggest that the eight US coal brands should be treated
separately fromthe pool of nine Australian and four Canadi an
brands. Finally, a Chow test al so denonstrates that the Snoky
River brand is not significantly different to the US brands in

t hese regression rel ati onshi ps.

6.14) Chow, G C. "Tests of Equality between Sets of
Coefficients in Two Linear Regressions" Econonetrica
(1960) 28(3) p.591-605.
The regression nodel result obtained when Australian coals

are pooled with four Canadian coals and is as foll ows:

C=47.21 - .0454 FC + 1.367 A - 7.02 S + .143 FY + .300 T
(-.199) (1.427) (-1.158) (.411) (1.390)

F(5,12) = 2.133, Rsquare = .6038, R-square = .3207
where: Cis the cif value of each coal in $US per long ton
FCis %fixed carbon on a dry, ash free, basis
Ais % ash
S is % sul phur
FY is log Ceiseler plasticity

T is contractual termin years
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Figures in parenthesis are "t" values, and none are
significant at at least the 5% I evel of significance.

The nodel is notable for the |lack of statistical significance
of the overall regression equation (as evidenced by the "F"
statistic), considering that the independent variables used for

nodel | i ng were selected on a priori technical grounds.

The regression nodel obtained for the US coals and the Snoky
Ri ver brand from Canada, which Chow tests al so suggest can be

pooled is as follows:

= -7.691 + .827 FC + .394 A + 16.217 S + .768 FY + .514 T
(1.710)  (.497)  (1.339) (.909) (1.492)

F(5,8) = 1.415, R-square = .7022, Rsquare = .2058

A simlar comrent can be nade regardi ng the absence of
statistical significance, as was the case for the pool ed
Australian and Canadi an brands, considering that independent
vari abl es used in regression nodelling were selected on a

priori technical grounds.

Chow tests can be used to determ ne whether differences between
| i near regression equations are due to differing i ndependent
variable (or slope) coefficients, or different intercept

val ues. Such tests allow the determ nation of the source of

di fference between regression equations. The results, given in
Appendi x C, show that the cause of the nodel difference between

t he pool ed Australian and four |ower tier Canadi an brands, and
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the US brands with Snoky River, is the result of different
i ntercept values in each regression equation. A regression
equation for cif cost "C', in which a dumry variable is
introduced to permt intercept shift to take place, is as

foll ows:

C=62.084 + 214 FC +.028 A -3.95 S -.108 FY + 078 T -19.703 CL
(1.714) (.067) (-.667) (-.379) (.532) (-9.249)

F(6,15) = 55.47", R-square = .9569, R-square = .9396

where: Cl an intercept shift dummy variable is zero for the

US and Snoky Ri ver coal brands, and one for the nine

Australian and four |ower tier Canadi an brands.

FCis %fixed carbon on a dry ash free basis

Ais % ash

S is % sul phur

FY is log Geiseler plasticity

Tis contractual termin years

* denotes significant at at |east the 5% evel of

signi ficance.

The error sum of squares (E.S.S.) for the nodel is 78.3, and
the standard error of the estimate is 3.576. However, the
signi ficance of the coefficients of quality paranmeters raises

a question as to the significance, at at |least the 5% evel of
signi ficance, of any the independent variables apart fromthe
intercept shift dunmy variable ClL in this nodel. "F' testing of
t he conbi ned i npact of the quality variables renoved shows that
t hese vari abl es have not made a significant contribution to the

regression at at least the 5% 1| evel of significance. Conpared
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with the other results this suggests that the low "t" val ues
for the quality variable coefficients are not due to

mul ticollinearity.

The coefficient of the dumy variable ClL ($19.70 per |long ton),
provi des a neasure of the magnitude of producer surplus
sacrificed by Australian and Canadi an producers in their

bil ateral negotiations with the JSI vis-a-vis the acquisition
cost of US hard coking coals. The fact that Snoky River, a
Canadi an underground m ne, achieved a price in 1977 conparabl e
with US coals, provides an exanple of the use of differentia
pricing as a buyer strategy to encourage additional production
capacity, which has been an effective el ement of JSI

acqui sition strategy.

These results are consistent with the findings of Kittredge and
Sivertson only in that Australian and nost Canadi an hard coal s
are shown to have consistent fob prices and cif costs (as ocean
freight to Japan is practically identical from each source).
The finding that Canadi an coals were receiving fob prices
consistent with a conpetitive market is not supported by the
anal ysi s because of the tiered nature of the Japanese narket.
Al'l Australian, and four of the Canadian hard coal brands were
in fact $19.70 per long ton lower in acquisition cost than
woul d be expected relative to US brands, and quality rel ated
characteristics are not significant as explanatory factors, at

at least the 5% 1 evel of significance.
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However, it is possible that 1977 was an unusual year. Analysis
of coal quality and cif cost data for other years m ght better
support a position that the persistent cif cost differentials
illustrated in Figure 6.2, can be satisfactorily explai ned by
differing quality related val uations of individual coal brands,
as has been the position of Utah Devel opnent Conpany and ot her
Australian coking coal exporters. Cross-sectional analysis of
coal quality and cif cost data for other years might in fact
denonstrate that the persistent cif price differentials,
illustrated in Figure 6.2, can be satisfactorily explai ned by

quality related differences between the individual coal brands.

Pear son exam ned fob price and quality rel ationships for 1978.
But, as was the case in the Kittredge and Sivertson study, both
hard and soft coals were pooled in Pearson's regression nodel.
The nodel ling studies of the Japanese authors Myazu et. al.
again only considered both the hard and soft coking coals
inmported in 1979. Although the use of donestic soft coking
coals was declining in 1979, the volume used (6.8 mllion
tonnes) was very nearly as great as that of Australian soft
coking coal (7.6 mllion tonnes). For reasons relating to
differential pricing for Japanese soft coking coals outlined
when reviewing the Kittredge and Sivertson study, the Myazu
study could not address issues of market distortion. Unlike the
Canadi an papers, no details of prices or the coal brands which

were used to create the regression nodel is provided by these
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Japanese authors. This makes reanalysis of their data
difficult. Also, as the years of the Pearson study (1978) and
the Myazu study (1979) are so close to the year already
reexam ned (1977), there seens little point in attenpting to
repeat the analysis of hard coking coal markets for 1978 and

1979.

Cost and quality data for nineteen hard coking coals inported
by the JSI are available for fiscal year 1973 from Tex coa
manual s of 1974 and 1975. In 1973, the JSI's highest |evel of
pig iron production was recorded. It is also the |ast year of
reasonabl e worl d energy price stability prior to the first oi
shock, and a year when demand for hard coking coal exceeded
supply. Well defined cif price differentials were already
establ i shed between US hard coals and Australian and Canadi an
hard coals by that tine (see Figure 6.2), so 1973 is a worthy
year for an analysis of hard coking coal cif cost/ quality

rel ati onshi ps.

6.3.3) Regression Mdelling for Japanese Fiscal Year 1973

The i ndividual brand data available for 1973 consists of seven
US hard coals, eight Australian, and four Canadi an hard coa
brands. The Australian and Canadi an brand information
enconpasses all the hard coals shipped at that tine, and the
avai l abl e data are listed in Appendix B. In 1973, JSI donestic

soft coking coal purchases of 9.6 mllion tonnes was 61% of al
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soft coking coal purchased in that year. NSWsoft coking coa
producers were by far the largest foreign suppliers of the
remai ni ng soft coking coal purchased in 1973. As Figure 6.3
shows, both hard and soft coking coals fromAustralia were
acquired at a substantially | ower average cif costs than were
Japanese donestic coking coals in 1973.

No detailed information on cif acquisition costs for Japanese

domestic coals, by brand, is available for that year.

The regression analysis nethodol ogy used is the sane as has
been described in detail for 1977. Chow tests support the
pooling of eight Australian with four Canadian hard coa
brands. Again, Chow and "F" tests suggest that US coals are
structurally different due only to intercept shift. Based on
priori expectations, the regression equation for cif cost "C'
is:

C=29.798+.064 FC +.641 A -8.199 S -.234 FY + 221 T -15.063 Cl
(.682) (1.549) (-1.717) (-.951) (1.761) (-8.164)

F(6,12) = 35.27", R-square = .9463, Rsquare = .9195

where: Cl, an intercept shift dumry variable, is zero for US
coals, and one for Australian and Canadi an coal s.

O her synbols as previously defined
* denotes significant at at |east the 5% evel of

signi ficance.

The standard error for the nodel is 5.842, and E.S.S. = 30. 4.

As for 1977, the "t" values suggest that at the 5%/ evel,



30

intercept shift (Cl) is the only significant variable. This
finding was al so confirmed by an additional "F' test on the

conbi ned effects of all quality related vari abl es.

Again, the result suggests significant influence of buyer power
in establishing the cif cost of inported coking coals.
Australian and Canadi an exporters appear to have given up
$15.06 per tonne in producer surplus relative to US coking
coals in the various bilateral bargaining processes which

establi shed actual cif costs in 1973.

Steel manufacturing is a basic industry, which by necessity had
to be internationally conpetitive in order for Japan to achieve
its industrial policy objectives relating to export growth of

hi gh val ue added manufactures. Therefore, if a premumis paid
for a substantial volune of a key input fromone country
source, this must be offset by |ower cost inputs from other
suppliers for the industry to remain conpetitive. It is not
surprising then that quality factors do not appear to account
for cif cost differences for hard coking coals fromthe US vis-

a-vis Australia and Canada in 1973.

A review of publications of the Joint Coal Board (JCB) of the
time supports this statistical confirmtion of two tier pricing
for inmports into Japan which cannot be explained by quality

differences. In 1971 the JCB stated "The Board has been and
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continues to be critical of the unduely |ow prices at which our

export coals continue to be sold"6-15 |n the

6. 15) JCB Annual Report 1970/ 71, paragraph 2.23, p.18.

mar keting section of the JCB annual report of the foll ow ng
year it was stated categorically " --the differences in price
(cif prices in Japan for |ow ash hard coking coals fromthe US,
Australia and Canada) do not correspond with the quality
variations. Indeed the major variations in cif prices are

bet ween countries and not between coal qualities"6-16,

In 1973 the JCB conpared the fob prices for two US hard coal s
with two North Bowen Basin hard coals and two South Coast New
South Wal es (NSW coals as of 1st Septenber of that year. Al
six were low volatile hard coking coals reasonably conparabl e
in quality, supplied under long termcontractual terns. The
price of both NSWcoal s was $21.07, the Queensl and coals were
priced at $16.86 and $16. 89 respectively, and the US coal s at
$23.88 and $25.03 per long ton® 17, Ccean freight fromthe US
to Japan had risen to $15 per long ton versus $5 from Australia
at that time. The cif costs of US coals were then $38.88 and
$40. 03 conpared with $26.07 for the NSWcoals and $21.86 and
$21.89 for the Queensland coals. Quality differences al one
cannot explain such variations, as the regression nodelling

exerci se has shown.

I nvestigation of nore current data is al so necessary.
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Exam nation of cif cost and coal quality data for 1983 affords
the opportunity to examine quality and cif cost behavi our

during the recessional cycle of 1982/83 when

6.16) JCB Annual Report 1971/72, paragraph 5.150 p.140.
6.17) JCB Annual Report 1972/73, paragraph 3.115 p.110.

Japanese pig iron production fell to 74.5 and 75.2 mllion

tonnes, the | owest annual | evels between 1971 and that ti nme.

6.3.4) Regression Mdelling for Japanese Fiscal Year 1983

Quality and cif cost data are available fromthe Tex coa
manual s of 1984 and 1985 for thirty different brands of hard
coking coal inported by the JSI fromthe US, Australia and
Canada in 1983. Data for seven US brands, fifteen Australian
brands, and ni ne Canadi an brands were obtained fromthese
sources and are listed in Appendi x B. The regression anal ysis
net hodol ogy used is the sane as has been described in detai
for 1977 and 1973. Chow tests support the pooling of the
fifteen Australian with the four Canadi an hard coal brands
having the | owest cif costs. Again, Chow tests show that US
coals are structurally different due to intercept shift from
the nineteen low cif cost brands from Australia and Canada.
Chow testing al so shows that the renmaining five higher cif cost

brands from Canada are structurally different fromlower cif



33

cost Canadi an and Australian brands, but not different fromthe

seven US brands.

Based on a priori expectations, and the results of Chow

tests, the regression equation for cif cost "C' is:

C=93.118 -.294FC +.710 A +3.764 S -.688 FY + 133 T -14.821 Cl
(-1.817) (1.251) (0.760) (-1.694) (1.255) (-9.238)

F(6,24) = 23.95", R square = .8569, R-square = .8211
* denotes significant at at |east the 5% evel of

signi ficance.

where: Cl, an intercept shift dumry variable, is zero for US
coal brands and the five higher cif cost Canadi an brands,
and one for Australian and the four |lower cif cost
Canadi an coal brands.

O her synbols as previously defined

The standard error for the nodel is 4.603, and E.S.S. = 236. 14.
Again, "F" testing on the conbined effects of the quality

vari abl es shows the only independent variable of significance
to be Cl. The result suggests the significant

i nfl uence of buyer power in establishing the cif cost of

i mported coking coals in 1983. Australian and Canadi an
exporters appear to have given up $14.82 per tonne in producer
surplus relative to US exporters in the various bilatera
bar gai ni ng processes which established actual cif costs in

1983.

Japanese crude steel production rebounded quickly in 1984, and

by 1988 had again reached | evels not seen since 1980. Pig iron
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production al so rebounded to 80.9 and 79.3 million tonne |evels
in fiscal years 1984 and 1985, only to decline for two years
and then return to 79.3 mllion tonnes in 1988. Recent coa
quality and cif cost data is available from Tex coal manua
sources for Japanese fiscal year 1988, and cif cost nodelling

for that year can be perforned.

6.3.5) Regression Mdelling for Japanese Fiscal Year 1988

Data by individual brand for twenty nine hard coking coals from
US, Australian and Canadi an sources were obtained fromthe Tex
coal manuals of 1989 and 1990. Data for six US brands,

fourteen Australian brands, and nine Canadi an brands fromthese
sources are listed in Appendi x B. The regression anal ysis

nmet hodol ogy used is the sane as has been described in detail in

the reanalysis of price quality relationships for 1977.

Chow tests support the pooling of the fourteen Australian with
the five Canadi an hard coal brands having the | owest cif costs.
It is notable that in 1988, coals from Snoky River and
Greenhills were being acquired by the JSI at the sane low cif
cost as the Australian and | ower tier Canadi an coals such as
Bal mer, Luscar and Fording River. In earlier years (1977 and
1983), these coals obtained a price premumfromthe JSI, and
their acquisition costs were not significantly different from

US coals on a quality adjusted basis.
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Agai n, Chow tests show that US coals are structurally different
due to intercept shift fromthe nineteen low cif cost brands
from Australia and Canada. Chow testing al so shows that the
remai ni ng four higher cif cost brands from Canada are
structurally different fromlower cif cost Canadi an and
Australian brands. Chow tests suggest that the Canadi an brands
of Line Creek and Gregg River are not different fromthe six US
brands, but the Bul |l nnose and Quintette brands are structurally
different. Based on a priori expectations, the regression

equation for cif cost "C' for 1988 is then:

C = 55.36 + 154 FC -.076 A -7.399 S + 109 T +.576 FY |
(1.190) (-.183) (-2.83)% (1.253) (2.352)

-10.738 Cl +27.391 C2,
(-9.981) (15. 341)

F(7,21) = 111. 3", R-square = .9738, R-square = .965

* denotes significant at at |east the 5% | evel of
signi ficance.

where: Cl is zero for US brands and upper tier Canadian

brands, and one for Australian brands and | ower tier
Canadi an br ands.

C2 is one for Quintette and Bul |l nrobose, and zero for al
ot her brands.

Al'l other synbols are as previously defined.

The standard error for the nodel is 3.236, and the E.S. S. =
79.1. It is only in 1988 that there appears to be sonme support

for the position that sone quality rel ated i ndependent



36

variables (S and FY) are statistically significant in

influencing cif values in the Japanese coking coal nmarket.

The fact that the coefficient of the fluidity variable has
becone significant in 1988, is probably a result of the phasing
out of Japanese donestic production. Japanese domestic soft
coki ng coal s have particularly good fluidity properties, and

t heir absence fromthe coke blend is now being reflected by

i ncreased recognition of the value of fluidity in hard coking
coal s. However, even in 1988, it is clear that quality effects
are small conpared with the intercept shift terns which are the
out come of the price discrimnation practices inplicit in the

JSI's resource acquisition policies. 6.4) Evidence Supporting

The Hypot hesis of Market Distortion

The above results support a hypothesis that quality differences
have been relatively insignificant in determining cif val ues of
hard coking coals to Japanese ironnmakers in the past, and that
mar ket power in the bilateral bargaining process is the
principal determning factor. It seens likely that for a span
of twenty six years (1963 to 1989), Australia' s hard coking
coal s have had lower cif costs relative to US hard coal s and
sonme Canadi an hard coal s than woul d be expected, due to JSI
acqui sition policies which have biased the outcone of the

bi | at eral bargai ning process. These findings support the

posi tions of Anderson and D Cruz, and the many public comrents

of the Joint Coal Board (JCB)
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6.4.1) JCB Comments Regardi ng Exports to JSI

The reason for the prevailing pattern of |lower Australian cif
costs, shown in Figure 6.2, stens fromearly hard coking coa
contracts signed with New South WAl es producers in the late
fifties. Certainly a differential trend was well established
by then. The problem was noted as early as 1968 in the Joint
Coal Board's Annual Report of 1967/68 which stated6 18 »_.
prices at which Australian coals were being sold to Japan were
unduely | ow conpared with prices paid to United States, Canada

and ot her suppliers, even when quality all owances were nade."

6.18) JCB Annual Report 1967/68 paragraph 2.20 p.14. Such
concerns were voiced with increasing urgency by the Board in
subsequent years, but as the JCB | acked authority to influence
the coal marketing activities of Queensland s hard coa
producers, no coordi nated marketing effort ensued. The JSI,
acting as an oligopsony contracting for all Australian coking
coals, was able to maintain an environnent of destructive
conpetition between conpeting suppliers within New South Wl es
and Queensl and, and between the export industries of each

state.

A simlar acquisition strategy was adopted for Canada, where
interfirmconpetition and interstate conpetition between

Al berta and Briti sh Col unbia assured the same outcone in the
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sixties and seventies. It surely is no coincidence that the
research of Kittredge and Sivertson was performed for the
British Colunbian Mnistry of Industry to investigate state
government concerns over the apparent discrepancy in cif cost
bet ween Canadi an and Anmerican coals sold into the Japanese
market. It is unfortunate, in hindsight, that these authors
apparently were not famliar with, or chose to ignore, concerns
expressed by the JCB in the late sixties and early seventi es.
Had there been greater recognition of that viewpoint, it is
doubt ful whether an assunption that prices received by
Australian coking coal exporters were determined in a
conpetitive nmarket environnent, would have been nmade in the

Kittredge and Sivertson study of Canadian prices in 1977.

Success in eliciting | ow cost hard coal supplies from both
Australia and Canada, enabled the JSI to achieve another key
el ement of Japanese industrial policy with respect to stee
production. That objective was to diversify supplies of stee
commodity inputs, and reduce reliance on the US for coking coa

suppl i es.

6.5) JSI Supply Diversification Strategies

The degree of success in achieving an objective of supply
diversification as far as hard coking coal supplies are

concerned is well illustrated in Figure 6.4 (foll owi ng page).
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The inport trends of Figure 6.4 are worthy of further

anal ysi s and di scussion. Wen viewed in conjunction with
Japanese pig iron production trends of Figure 6.1, and Figures
6.2 and 6.3 showi ng inported coking coal cif costs, the trends
in inport volume fromthe three major world suppliers of coking
coal s reveal the success of JSI's supplier diversification

policy6-19, and further market distortion resulting fromthat

pol i cy.

In the decade from 1963 to 1973, annual pig iron production
grew from20.7 mllion tonnes to 90.9 mllion tonnes at an
average growmh rate of nearly 16% per annum As realization of

future high growth rates became accepted by the JSI in the

6.19) JSI policies with respect to supply diversification are
spelled out in Horie, H (ed.) Coal Mnual (1969), The
Tex Report Ltd. pp.1-4. As is further stated on p.41 of
t he 1969 Coal Manual, it was anticipated that inports
fromthe US, Australia, and Canada woul d eventually rise
to levels of approximately 20 mllion tonnes
annual ly from each of these key suppliers.

Figure 6.4 JI MP1. GRA

sixties, a strenuous effort was made to reduce reliance on the
US as its sole supplier of hard coking coals. Prior to 1960,
only small quantities (< 100,000 tonnes per year) of NSWsouth
coast hard coals had been inported, beginning in the md
fifties. Rapid gromh of Australian inports between 1963 and

1965 then cane from an expansi on of NSW supplies from existing
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m nes, which increased from 535,000 |Iong tons in 1959/60
(Australian financial year) to 2,874,000 long tons in 1964/ 65.
But al so, and nore inportantly, the comm ssioning of the Mura

mne in central Queensland took place.

6.5.1) The JSI's Supply Strategy in Queensl| and

Moura was a | arge devel opnent (approximately 3 million tonnes
annual capacity) whose total output was conmitted to the
Japanese market. The original contract was signed in 1961 for
2.9 mllion tonnes, and that Mura contract was instrunmental in
establishing the low price regine for Australian hard coking

coals in the Japanese market which exists to this day.

This view is supported by coments contained in the Tex coa
manual 6- 20 for 1969, which states "-- hi gh appreci ation of the
following nerits of the coal (from Moura) that contributed
greatly to the Japanese steel industry's coking coal supply at

| east until 1967.

6.20) Horie, H (ed.) Coal Mnual (1969), The Tex Report Ltd.
Tokyo, p.63.

1) The initially contracted | ow price of the coal served as a
restraining factor to the price hike tendency of other

i nported coal s.
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2) Having the highest fluidity of all the inported coals,

Moura coal was used as a basic conmponent of coal m X

3) Its annual volune of inport was |arger than that of any

ot her overseas coal at that tine."

The fob price precedent established by the Moura contract has

haunted the Australian coking coal industry ever since.

Rapid growth in Australian hard coal inports by the JSI, which
t hen occurred from 1967 to 1976, was due to the comm ssioning
of five new mnes in Central Queensland. Like Mura, these new
m nes were conmtted on the basis of |long term supply
contracts, and with prices based on the Mura precedent. Apart
fromthe South Bl ackwater m ne, which was owned and operated by
a Queensl and conpany (Thiess), all the mnes were |large scale
open cut operations owned and operated by Utah International, a
US mul tinational conpany. A list of these capacity additions,
and the managenment groups havi ng operational control, is

provided in Table 6. 3.

TABLE 6. 3

EXPORT COKI NG COAL M NE COWM SSI ONI NGS - QUEENSLAND

Year Pr oj ect Managenent Capacity
M1 lion Tonnes
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1961 Mour a Peabody (US) 3.0 1968

Bl ackwat er Ut ah (US) 3.0 1971 Sout h
Bl ackwat er Thiess (Qd.) 1.0 1972 Goonyel | a

Ut ah (US) 4.0 1973 Peak Downs Ut ah
(US) 4.5 1975 Saraj i U ah (US)
4.5

Source: Queensl and Coal Board Annual Reports 1960 to 1976.

Total annual capacity additions, in the period from 1968 to
1975 of 17 mllion tonnes, far exceeded the JSI's increased

i mports of Queensland's hard coking coals. That increase
amounted to only 11 mllion tonnes annually over the sane
period to create an excess of supply capacity relative to JSI
demands. Failure of the JSI to expand pig iron production and
dermand for hard coking coals, was not the reason that
Australian capacity expansi ons exceeded Japanese inports. That
was due to the JSI's initiation of a |arge expansion in western
Canadi an hard coki ng coal export capacity in the sanme tine

franme as the Queensl and expansions.

6.5.2) The JSI's Supply Strategy in Canada

In 1968, a Canadi an contract for fifteen years of supply of
hard coking coal at an annual rate of 5 mllion |ong tons per
year was signed. This contract resulted in the expansion of

the Balmer mne to a | arge scale open pit operation of 5
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mllion tonne annual capacity in 1970. Two nore contracts were
concl uded soon after, which resulted in the opening of the
Fording Ri ver and Luscar mnes. Al three Canadi an m nes were
| arge scal e open cut operations produci ng hard coking coal s
having quality characteristics very simlar to Queensland's

coki ng coal s.

As was the case for the Moura m ne in Queensland, the Bal ner

m ne was controlled by a foreign conpany (Kaiser Steel of the
US). Also, as was the case with Moura for Australian hard
coals, that price settlenent established the precedent of | ow
average cif costs for Canadian hard coking coals, which was to
continue until the early eighties. The sequence of contractua
arrangenents | eading to new m ne devel opnents in Queensland in
the late sixties and Canada in the early seventies explains to
a great extent the simlarity of cif cost trends for coals from
t hese sources. Regression nodelling studies have confirmed the
cl ose rel ati onshi p between Queensl and's hard coal producers and
the | ower tier Canadi an m nes of Bal mer, Luscar and Fording

Ri ver. Sone of the m nes which commenced production in Canada
in the early eighties obtain higher prices in Japanese narkets
for coals of very simlar characteristics to those comencing
operations in the seventies. However, do the inport trends of
Figure 6.4 provide an indication of further market distortion
due to the purchasing power of the JSI, or reflect a legitimte

need for supply diversity? 6.5.3) The Need for Supply

D versity
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Supply diversity is certainly an inportant issue for an

i ndustry having significant econom es of scale, situated in a
country |i ke Japan which | acks nost of the resource commodity
inputs required to support an internationally conpetitive stee
industry. Reliability of supply is also an inportant issue for
importers of a commodity |ike coking coal, because of the

ef fect of oxidation on caking characteristics. Unlike therm
coal s, which can be stockpiled for |ong periods as a security
agai nst supply disruption, coking coals nust be converted into
coke within about six nonths after mne production. This limts
the buyers ability to enploy long termstockpiling as a
strategy agai nst supply disruption in coking coal production.
For this reason the nonopoly power of |abour unions in
Australia's coking coal mnes, and in state railway operations,

has | ong been of concern to the JSI.

These issues were certainly of concern to MTI when formulating
t he Japanese industrial policies relating to the stee

i ndustry. In Chapter 4, the role of Japanese industrial policy
rel ating to shipbuilding and ocean transportati on was

di scussed. A shipping industry capable of efficiently
transporting the large quantities of iron ore and coal inports
over great distances was fundanmental to attaining
internationally conpetitive resource input costs for Japan's

steel industry. An inportant outconme of the ocean shi pping



45

el ement of Japanese industrial policy was the ability of the
JSI to control the ocean transportation conponent of

delivered cost. By contracting on an fob basis rather than
cif, as was the case for both Australian and Canadi an coki ng
coal purchases, the JSI was able to influence the distribution
of locational rents associated with shorter ocean hau
di stances from Australian and Western Canadi an coal export
termnals to Japan (4,400 nautical mles), versus the much
| onger distance from Norfolk Virginia in the US (9,400 nautica

mles).

6.5.4) Departures from Conpetitive Market Behaviour

Up until 1978, the displacenent of the US as principal supplier
by Australia and Canada as | ower cost suppliers, as is
illustrated in the trends of Figure 6.4, is consistent with
conpetitive market behaviour. From 1978 on the pattern of

i nports does not correspond with expectations, recognizing that
quality differences are not a significant factor, were the JSI
acting as an input cost minimzing industry. US inports rose
above 10 mllion tonnes annually from 1979 to 1984, despite
much | ower costs for Australian hard coals. This was not a
consequence of supply scarcity from Australia with rising

| evel s of pig iron production. Additional export capacity of 5
mllion tonnes was added in 1981 in Queensland, as a result of

t he commi ssioning of the Gregory and Norich Park m nes, and
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annual rates of Japanese pig iron production had continued the

declining trend which conmenced in 1973.

Since 1983, inports from Canada have risen while both US and
Australian inports have declined. These patterns have evol ved
despite the fact that Australia has continued as the | ow cost
supplier throughout the period, and Canada has now di spl aced
the US as the highest cost supplier. As it has already been
denonstrated that quality differences are uninportant in
expl aining the persistent trend of lower cif costs for
Australian hard coals, so this behaviour is not indicative of a
functioning conpetitive market situation in the Japanese hard
coki ng coal trade. A conclusion which could be drawn fromthese
inmport trends is that the JSI have adopted a policy of limting
their reliance on Australian coking coal inports to sone
ceiling quota or share, irrespective of the cost
conpetitiveness of Australian sourced coals. The patterns
provi de further evidence of market failure in the Japanese
coking coal trade. This can be denonstrated by | ongitudi na
nodel I i ng of changes of market share with cif costs for
Australian, US and Canadi an hard coki ng coal producers over the

period from 1973 to 1989.

6.6) Mdelling of Japanese Market Response

Data are avail abl e by Japanese fiscal years from 1963 to 1989,

for hard coking coal cif costs in constant 1987 $US (Figure
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6.2), and hard coking coal inmport quantities from Australi a,
Canada, and the US (Figure 6.4). Fromthe inport volunme data of
Figure 6.4, each country's nmarket share in Japan for each year
can be cal cul ated as the volune of inports fromthat major
supplier (Australia, Canada or the US), divided by the sum of
imports fromall three of these nmajor suppliers. In a simlar
fashion, the cif cost data of Figure 6.2 can be used to

cal cul ate the percentage change in real cif cost by year, by

di vidi ng the annual change in real 1987 US dollar cif costs
fromone year to the next by the cif cost in the initial year,

for hard coals from A Australia, the US, and Canada.

Pig iron manufacture is the principal end use for coke. Figure
6.1 shows quite clearly the declining overall trend in pig iron
production in Japan which has taken place since 1973. Although
i ntegrated steel manufacturing capacity increases in South
Korea and Tai wan have conpensated to sone extent for declining
Japanese demands for coking coal in the Pacific Rm a simlar
pattern of decline of pig iron production in Europe, the other
maj or inporting region, has resulted in an excess of supply
over demand in the seaborne coking coal trade since 1973. In
such a situation, if the Japanese market was acting in accord
with econom c theory, buyers would seek to m nimze their cost
of coking coal inputs, and one woul d expect a relationship to
exi st between changes of market share for each of the three
maj or suppliers of hard coking coal, with changes of cif cost

fromeach of these sources.
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Evi dence has al ready been presented that normal conpetitive
mar ket behavi our was not permitted. Horie's quotation relating
to the JSI's supply diversification policy (footnoted on page
245) states the intent to increase inports fromthe US,
Australia, and Canada, to approxi mately equal |evels. However,
it is the conventional wisdomthat conpetitive market

behavi our does exist in Japan's coking coal trade, so an
attenpt will be made to confirm such behavi our by market

nodel | i ng.

6.6.1) Theoretical Murket Share/Acquisition Cost Mdels

Economi c theory suggests that the |level of a buyer's denmands
for a conmmodity froma particular seller should be a function
of its acquisition costs, on a quality adjusted basis, relative
to other sellers. It has already been denpnstrated that coa
quality is not significant in explaining the acquisition costs
of hard coking coals inported by the JSI. It should foll ow
then, fromthe cif trends of Figure 6.2, that |ower cost
Australian hard coking coals should gain market share at the
expense of higher cif cost suppliers if Japanese narkets were
conpetitive. A nodel can be hypothesized for annual changes in
mar ket share Australian hard coking coal inports by the JSI as

foll ows:

MSCH = fn( PEA, PEUS, PEC,)
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where: MSCH, the dependent variable, is the annual change of
mar ket share for Australian coking coal for Japanese
fiscal years from 1973 to 1989, expressed as a
percentage. Australia' s market share is calcul ated as
t he proportion of hard coking coal inmports from
Australia, as a percentage of the total inports from

Australia, Canada and the US

PEA is the annual real percentage cif cost change by

year from 1973 to 1989 for Australian inports.

PEUS is the annual real percentage cif cost change

by year from 1973 to 1989, for US inports.

PEC is the annual real percentage cif cost change by

year from 1973 to 1989, for Canadi an inports.

Mar ket response nodels for US and Canadi an hard coal inports
can al so be hypothesized in a conceptually simlar fashion,
wi th each nodel having the sane set of independent

vari abl es6- 21

6.6.2) Australian Market Response Mde
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The mar ket response nodel relating Australia's market share
changes to own price change, and cross price changes is as

foll ows:

MSCH = .0126 - .0025 PEUS + .006 PEA - .003 PEC
(-2.13) (1. 44) (-1.03)

F(3,12) =1.663, R-square =.2937, R-square =.1171, D-W=2.319

"t" values are not significant at 5% (two tailed test)

6.21) As the sum of coal market shares in this market sumto
one, this is an exanple of Zellner's "Seem ngly Unrel ated
Regressi ons(SUR)" probl em However as the
i ndependent variables are identical, the OLS estimates
used are equivalent to the SUR generalized | east squares
estimates. On this see Knenta, J."Elenents of
Econonetrics" McM Il an Publishing Co. New York, (1990)
pp. 635-648.

Chow tests for structural change, due to the second oil shock

of 1979, do not indicate significant change.

This nmodel is notable both for its | ow R-square val ue
negligible "F' value, and the |l ack of statistical significance
for all coefficients of cost related i ndependent vari abl es

t hought to be inportant in conpetitive markets. In short, these
results fail to denonstrate statistically significant nodel

rel ati onships, at at least the 5% evel of significance. Al so,
as the previous cross-sectional anal yses supported the presence
of a two tier market situation which could not be explai ned by

quality differences, this result could further indicate that
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too great a cif cost advantage has historically been given up
by Australian exporters in
their bilateral bargaining with the JSI vis-a-vis US and

Canadi an sel |l ers.
Havi ng exam ned t he Japanese market share response nodel for
Australian hard coal inports, it is informative to generate and

conpare simlar nodels for US and Canadi an hard coal s.

6.6.3) US Hard Coking Coal Market Response Mde

The mar ket response nodel rel ating annual percentage demand
changes for US hard coking coal inports by the JSI with cif

costs is the foll ow ng:

MSCH = -. 0373 + .0044 PEUS - .0064 PEA + .002 PEC
(1.95) (-.81) (.336)

F(3,12) =1.512, R-square =.2744, R-square = 0929, D-W=1.121
"t" values are not significant at 5% (two tailed test)

As was the case for the Australian market nodel, regression
coefficients of independent variables are of negligible
significance in this nodel. Chow tests for structural change
due to the second oil shock of 1979 again support the view that

the relationship is stable throughout the period.

6. 6.4) Canadi an Hard Coking Coal Market Response Mde

The mar ket response nodel rel ating annual percentage change of

mar ket share for Canadi an hard coking coals with percentage
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real cif cost changes fromthe three major suppliers is as

foll ows:

MSCH = . 0330 - .0026 PEUS - .0038 PEA + .0066 PEC
(-1.21) (-.50) (1.18)

F(3,12) =1.493, R-square = 2718, R-square =.0897, D-W=2.008

"t" values are not significant at 5% (two tailed test)

Chow tests for structural change due to the second oil shock of
1979, and at the comrencenent of production of Bull nobose and
Quintette do not indicate significant change. Again, the nodel
is notable both for the negligible "F' value, and the |ack of
statistical significance for all coefficients of cost rel ated

i ndependent variables thought to be inportant in conpetitive

mar ket s.

Al three major suppliers appear to have experienced

di stortions in the normal relationships between demand with
acqui sition cost conpetitiveness in Japanese hard coki ng coa
mar kets. However Australia's situation is unique in being the
only supplier whose cif costs have consistently been | ower

t han ot her mmjor suppliers. \What notives m ght have caused the
JSI to abandon cost mnim zing behaviour for hard coking coa
acqui sitions, by nmaintaining higher cost inports fromthe US
and increasing inmports from Canada, rather than increasing

| ower cif cost shipnments from Australia? A nunber of possible

reasons can be suggest ed:

1) Concern over concentrations of supply side nonopoly power
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within Australia's coal export industry.

2) The need for supply diversification to reduce the risk of

suppl y disruption.

3) Ownership issues, such as the substantial Japanese equity

position in the North East British Col unbian coal projects.

4) Bilateral bal ance of trade pressures, particularly the
trade surplus with the USrelative to the deficit with

Australi a.

Any one or all of these notives could explain the JSI's
reluctance to permt coking coal inports fromany one country
source to exceed an apparent maxi num purchasing ratio ceiling

of about 40%as is illustrated in Figure 6.5 (on the foll ow ng

page) .

The trends of Figure 6.5 provide strong evidence of the
reluctance of the JSI to permt excessive exposure to any one

Figure 6.5 puratl.gra

country source. Only once, in 1970, were US coking coal

pur chases over 40% of the total annual purchase (at 44.1%in
1970) . Australian coking coal inports have never exceeded
42. 5% of the total in any one year, although exceeding 40%in

nine of the |last eleven years. This has occurred in spite of
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the cif cost conpetitiveness of Australia' s hard and soft coals
over the period as evidenced in Figures 6.2 and 6.3, and an
excess of productive capacity both in Queensl and and NSW
Canadi an inports (Figure 6.5 series "B") have recently made up
about 24% of annual purchases. O her purchases

(series "C'), have also increased as a percentage of the tota
in recent years (17.4%in 1987), due to increases from South

Africa (soft coking coal) and the USSR (hard coking coals).

Conpari sons between the three country market response nodel s

can now be perforned.

6.7) Japanese Hard Coki ng Coal Market Response Conparisons

The regression nodel results for the three major suppliers are

sunmmari zed in Table 6.4

TABLE 6. 4
REGRESSI ON MODELLI NG OF HARD COKI NG COAL MARKET RESPONSE
SUMVARY OF FI NDI NGS

Country Source Australia us Canada
Statistically none none none
Significant |ndependent

Vari abl es

(at at least 5% | evel of significance)

Structural Changes none none none
R-squar e Val ue . 294 . 274 . 272
Adj usted R-square 117 . 093 . 090
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"F" val ue 1. 66 1.51 1.49

This conparison is notable for the simlarities of each

i ndi vi dual country's regression nodelling outconme. No
statistically significant independent variable is found for al
three country nodels. In each case the "F' val ues of the nodels
fail to indicate significant rel ati onshi ps between percentage
changes of market share with cif cost at at |east the 5% evel

of significance.

The failure of any cif cost related coefficient to be
significant in these regression equations inplies that cif
costs of Australian coals relative to those from Canada and the
US is not inportant in establishing year to year changes in

mar ket share. This result suggests the possibility that over
the full twenty six years of this study the price elasticity of
demand for Australian hard coals has been inelastic in the
Japanese market. The nodelling results are not surprising
considering the cif cost segnentation of the Japanese hard
coki ng coal market, which were confirmed in the findings of the
cost/quality cross-sectional nodelling studies perfornmed for

i ndi vi dual years.

Fi ndi ngs that Australian hard coking coal own and cross price
el asticities of demand are zero or insignificant in Japanese
markets are supported by Ball and Loncar® 22, Their study of

Japanese coki ng coal markets was based on quarterly inport
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val ue and vol une data for all inported coals fromthe first

quarter of 1978 to the third quarter of 1989. Ball and Loncar
concl uded that own and cross price elasticities of demand for
coking coal are not significantly different fromzero at the

10% | evel of significance.

6. 8) Conclusions Regarding Pacific Market Structure

Based on the research and anal ysis described here it is
difficult to endorse the prelimnary findings of the Industry
Commi ssion that "-- distorted purchasing arrangenents do not
exist or are insufficient to justify use of export controls",
as far as Australia's coking coal exports to Japan are
concerned. Also it is difficult to agree with Utah's statenent

that: "Australian coal export prices in general,

6.22) Ball, K and T. Loncar "European and Japanese Demand
for Australian Coal: A Systens approach to |Inport Demand"
Proceedi ngs of the Conference of Econom sts University
of NSW Sydney (1990) 24-27 Septenber.

and Utah's in particular, have at tinmes been conpared
unfavorably with other producers' prices by uninforned
comment ators. Such conparisons either ignore the facts or fai
to conprehend the significance of major quality differences
bet ween coals fromdifferent sources. Utah's coking coa

prices have been in line with market val ues.”
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A respecification of the data used in the Kittredge and

Si vertson study, to include only hard coking coals, supports
t he research hypothesis of price discrimnation in Pacific
mar kets in 1977, which cannot be explained by coal quality
difference. Simlar evidence was present for all other years
exam ned. Market response nodels for Australia, the US and
Canada, al so show no statistically significant rel ationships

bet ween changes in market share with changes in cif cost.

Consi der abl e debate regarding the solution to Australia's
current account problens has revol ved around abstract concepts
of conpetitive markets and free trade. To relate such market
and trade theories to the practical realities for Queensland' s
coal exports it is first necessary to provide the definition of

a conpetitive market.

6.8.1) Conpetitive Market Definition

A purely conpetitive mar ket 8- 23 js defined as one in which the

foll owi ng conditions apply:

6.23) Tisdell, C A "Mcroeconom cs of Markets"
John Wley & Sons (1986). p.42.

1) No individual buyer or seller is able to influence the

condi ti ons of exchange.

2) No traders are in collusion.
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3) In the opinion of the buyers the commodities are

honbgeneous.

4) Buyers and sellers act in their anticipated (individual)

self interest, free of any artificial restriction.

5) Commodities are perfectly nobile, which occurs if

transport costs are negligible.

The attitudes of the Industry Comm ssion and many firns in
Australia's export coal industry reflect a view that
conpetitive markets exist in the Pacific coking coal trade. In
reality, fewif any of the above conditions necessary for idea

conpetitive markets apply in the Japanese coking coal market.

The first two conditions relating to market power are viol ated

by the coordi nated purchasing strategies of the JSI.

The contractual and purchasing strategies used to initiate new
m ni ng devel opments in Queensl and and Western Canada were
designed to stinulate destructive conpetition between firns
state governnents and the two nations, as has been descri bed

by Anderson6. 24

The di scussion of the technical aspects of coke making and
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the function of coke in blast furnace snelting has shown that
coking coal is not a honbgeneous conmmopdity as far as coke and
i ronmaki ng i s concerned. The presence of Japanese trading
conmpani es as mnor equity participants in many Australian and
Canadi an joint venture operations provides access to detail ed
cost information regardi ng m ne production operations. No such
detailed information regarding the values of individual coals
in the coke blend is available to Australian or Canadi an
negotiators. This situation creates the condition of know edge
asynmetry which, in a bilateral bargaining process, is likely
to distort the outcome in favour of those parties having
superi or econom ¢ and technical information. The JSI's
purchasi ng strategy, which is designed to prevent excessive
reliance on purchases fromany one country, is a trade
restriction in conflict with the cost mnimzation interests of
i ndividual firms, and prevents the formation of conpetitive

mar kets on the demand si de.

Finally, it will be shown in the foll ow ng chapter that
transportation costs are a substantial proportion (nore than
50% of the cash costs) of the cost of supplying coking coal to

Japanese buyers.

6. 24) Anderson, D.L."An Analysis of Japanese Coki ng Coa
Procurenent Policies : The Canadi an and Australian
Experience"” Centre for Resource Studies, Queen's
Uni versity Ontario (1987) pp.54-57.

6.9) Summary of Findings
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Contrary to the conventional wisdom the findings of this
chapter suggest that the persistent differentials in cif cost
bet ween Australian, US and Canadi an hard coki ng coal s cannot be
adequately explained by the quality differences which, froma
priori technical expectations, should inpact each coal's val ue
in coke blending and ironmaking. Quality differences do not
seemto be significant relative to price discrimnation, which

is the major contributing factor.

Regressi on nodel | i ng of changes of market share with cif
acquisition costs fails to denonstrate significant
rel ati onshi ps, further indicating market failure in the

Japanese hard coki ng coal trade.

Ampl e evi dence has been provided to show that the Japanese hard
coking market has failed to behave as an ideal conpetitive

mar ket over the years. Other major buyers in the region, such
as South Korea and Taiwan, also tend to base their prices on
precedents set in the annual price negotiations with the JSI.
In this fashion the market distortions caused by the purchasing
policies of the |argest

buyer of the region flowinto the entire Pacific coking coa

trade.

The exi stence of |arge subsidy paynments nade to Gernman and

ot her EEC coal producers (Tables 4.2 and 4.3) prevents the
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formati on of conpetitive coking coal markets in Europe, the

other major inporting centre for internationally traded coal.

Attention is now devoted to exam ning the structure of
production and delivery costs fromthe world' s three principa
suppliers, and the response of the mgjor input factor cost
elenents in Australia and Anmerica to the commodity price cycle

whi ch the international coking coal trade has experienced from

1973 to 1989.
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The behaviour of Pacific metallurgical coal markets

Theimpact of Japan'sacquisition strategy on market price

Richard J. Koerner

This paper examines whether some ele-
ments of Japan'sresour ce acquisition
strategies might have caused price and
other distortions of market behaviour
in the Pacific metallurgical coal trade.
Theindustry chosen for investigation is
that of steel manufacture, and the
traded resour ces commodity examined
is coking coal, which isthe primary
energy input for blast furnaceiron
making. Regression modelling studies
to determine historic acquisition value
and quality relationshipsfor US,
Australian and Canadian coals sold
into the Japanese coking coal mar ket
aredescribed. Departuresfrom normal
demand response behaviour to price
competitiveness are also investigated.

Theauthor lecturesin Business
Planning and Strategy with the
Graduate School of Management,
Faculty of Commer ce and Economics,
The University of Queensland, St
Lucia, Qld 4072, Australia.

1 International Energy Agency (IEA),
Coal Information, 1990, OECD, Paris.

In any exchange economy, the gains from exchange depend on the
initial endowment of the participants. In international trade, such
gains are greatly influenced by the industrial structure and resource
endowment of the trading nations, which determine which goods
are exported and which goods are imported. If a particular nation's
industrial structure is such that international demand for its exports
is strong, and foreign countries can supply inputs which support
that nation's exports cheaply, the economic welfare of the nation
will be differentially advanced through trade relative to those
nations not able to export such sought after goods. Furthermore, if
the nation is able to stimulate competing input resource
development projects among foreign suppliers, without also
providing the capital investment, to further reduce the price of
essential imports which are resource inputs to its exports, gains
from trade are further enhanced.

Steel manufacture was selected as a preferred industry in the recon-
struction of the Japanese economy after the Second World War as it
isacritical material factor cost for many of the elaborately
transformed manufactured goods referred to above. It is an industry
where specific microeconomic policies might have resulted in a
differential advantage for the Japanese steel industry (JSI), whose
productsin turn have underpinned Japan's export driven rise to
economic prominence. Table 1 shows that by the mid-1970s
Japanese steel makers had overcome their comparative disadvantage
relative to the USA arising from alack of indigenous low cost
coking coal resources, by achieving higher process energy
efficiencies, and by obtaining access to inexpensive foreign coals.
This outcome, together with the maintenance of alabour factor cost
advantage, and the depletion of low cost iron ore for US steel
producers, enabled the JSI to directly penetrate US domestic steel
markets in the 1960s and 1970s.

In 1989 183.5 million tonnes of coking coal were traded
internationally, 1 with Asian regional trade (Japan, South Korea and
Taiwan) accounting for 49% of that total. Japan was the world's
largest single importer with a demand of 68.7 million tonnes.
Australia, Canada and the USA supplied 57.9 million tonnes or
84% of these imports. The fortunes of Australiaand Canadain the
coking coal trade have been closely linked to the evolution of
Pacific Rim steel industries, and particularly that of Japan.

Studies of Japanese coking coal markets
Several studies have already examined aspects of JSI coal

procurement, the most notable being those of the Canadian
researchers Anderson and D'Cruz.2 Anderson examined the impact



2D.L.Anderson, An Analysis of Japan
Coking Coal Procurement Policies:

Canadian and Australian Experience,
Centre for Resource Studies, Queens |
University, Ontario, 1987;J.R D'Cruz
Quasi Integration in Raw Material
Markets:

Overseas Procurement of Coking Coal
the Japanese Steel Industry, PhD

Dissertation, Harvard University, 1979.

3P. Kittredge and L. Sivertson,
‘Competition and Canadian coal prices
in

Japanese coking coal market', Canat
Institute of Minerals Bulletin,
September 1980,pp100-109.
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of the JSI's coking coal procurement system on Canadian and
Australian suppliers, including those not linked through long-term
contractual arrangements. His study discussed both the historic and
possible future policy responses available for Australian and
Canadian interests to combat an oligopsonistic procurement system.
In hisview, evidence exists that the market power created as a result
of JSI purchasing arrangements have resulted in price
discrimination, to the detriment of some Canadian and most
Australian coking coal producers. However, Anderson also cites a
regression modelling study of Japanese coking coal markets by
Kittredge and Sivertson, which concluded that no significant
evidence of price discrimination existed in 1977.3

D'Cruz examined the impact of quasi-integration resulting from the
JSI's establishment of long-term purchasing agreements for coking
coal supplies on the price and offtake quantity experience of
producers over the years 1970 to 1977. Hisresearch hypothesis was
that quasi integration would attenuate the use of market power
during cyclical

phases of supply and demand imbalance. It was expected that
Canadian and Australian coking coal producers linked with the JSI
through long-term contracts would experience higher export
shipments and prices during periods of steel production decline,
thereby benefiting from quasi-integration. His findings were that
any beneficial effects of

guasi-integration on price were minor compared with the
detrimental effects of price discrimination practised by the JSI in
Pacific markets over the duration of the study.

The Industry Commission of the Australian federal government
examined the issue of international market distortions due to
coordination purchasing arrangements in its recent study of
Australia’'s minerals and mineral processing industries. The
conclusion of the study was that 'in the Commission's view,
distorted purchasing arrangements do not exist or are insufficient to
justify use of export controls.,

It is apparent from these citations that differences of opinion remain
among Australian and Canadian experts regarding the presence
and/or significance of market distortion in the Japanese coking coal
trade. A resolution of the question is needed before policy
implications can be addressed. One methodology for investigating
theissueinvolves a priori development of a model relating price to
coal propertiesin the Japanese coking coal market, and
cross-sectional testing of the model at times when sufficient price
and quality data are available to provide statistically significant
findings.

Itisclear from descriptions of the technologies of blast furnace iron
making, coking coal composition and coke making, that the value
of individual coking coals could vary depending on a number of
factors.5 For example, during the period of rapidly increasing levels
of pig iron production which took place in Japan in the 1950s,
1960s and early 1970s, coke strength would be a prime
consideration when selecting coals for the coke blend. It might be
expected that a premium would be paid for low volatile (or hard)
coking coals at such times.

Asbig iron production levels have declined in most industrially
developed countries since the 1974 recession, lower levels of blast
furnace productivity have been required and coke strength has



4 Industry Commission Report, Mining
an Minerals Processing in Australia,
Vol 1 AGPS, Canberra, September 1990,
p 8-' 5Discussion of the technical
characteristic of coking coal and the
various properties of importance in coke
making and blast furnance operation can
be found in D.E. Pea son, 'The quality of
western Canadian coking coal’,
Canadian Institute of Minera Bulletin,
January 1980, pp 70-84, and M atsuoka,
'Requirements for coals Japanese coking
blends', Australian Instute of Mining
and Metallurgy- Illawar Branch, Sydney,
1975, pp 251-261.

6B. Smith, 'Bilateral monopoly and
export price bargaining in the resource
goo' trade', Economic Record, Vol 53,
1977, 1 30-50; S. Harrisand T Ikuta, eds,
Australia, Japan and the Energy Coal
Trade Australia-Japan Resear ch Centre,
Canberra, 1982, pp 9-12.

Figure 1. Hard coking coal acgisition
costs

Figure 2. Japanese-Australian coking
coal acquisition costs
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become of less concern. In such circumstances lower quality coals
could be used in the coke blend. Premium priced hard coal imports
could be reduced, and price differentials between hard and other
coking coals might decline due to increased supply competition.

JSI coking coal acquisition history

The general level of coking coal pricein international markets at
any time are related to the economics of production of major world
suppliers, and the short-term supply/demand balance in world trade.
1 The history of landed (cif) costs for hard coking coals imported
by the JSI is shown in Figure 1. In Figure 1 the data presented for
Australia, the USA and Canada represent more than 80% of hard
coking coals f imported by the JSI over the period considered, with
the cif costs being expressed in constant 1987 US dollars per tonne.
These acquisition cost patterns suggest the existence of a
multitiered market. Exercise of buyer s power by the JSI in the
bilateral bargaining process could explain thel. persistently lower
acquisition costs for Australian sourced coal; throughout the
period,6 and for Canadian coalsin the earlier years unlessit can be
shown that superior coal qualities justify the higher costs generally
incurred for US coals, and some of the Canadian sourced hard s
coking coalsin later years.

The other major category of coking coal referenced in Japanese
trade

literature is soft coking coal, which exhibits lower coke strength but
provides the necessary caking or plasticity propertiesin the coke
blend. In the 1950s and 1960s Japanese domestic production was
the major

source of such coals for the JSI. During the 1970s increased
guantities of soft coking coal were imported from Australia, South
Africaand the USA, and domestic production steadily declined.
Differential cif cost behaviour can also be noted between Japanese
soft coking coals and Australian imported coking coalsin Figure 2.

Throughout the entire period Japanese domestic coals have main-
tained a higher real cif cost than either hard or soft coking coals
from Australia. The magnitude of this differential widened
considerably in 1977. Again, unless coal quality differences provide
a satisfactory explanation, the trends of Figure 2 suggest patterns of
differential acquisition cost which could be an outcome of buyer
power being exercised by the JSI in the conduct of bilateral
bargaining with Australian coal producers.

The highest recorded annual level of pig iron produced by the JSI
was 90.9 million tonnes in Japanese fiscal year (JFY) 1973. The
coal price and quality data are available for that year. The year
chosen for investigation in the Kittredge and Sivertson study was
1977. Price and quality data are also available for 1988, which isthe
third year of arecovery in Japanese pig iron production.
Cross-sectional modelling studies of the acquisition cost and
quality relationship for the years 1973, 1977 and 1988 may provide
some indication of coking coal quality valuations associated with
coke making and blast furnace operations in Japan at varying levels
of pig iron production, and the changesin such
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valuation caused by technology improvementsin coking and iron
making processes.

In order to test a hypothesis that market distortion has resulted from
acquisition strategies of the JSI, it isfirst necessary to develop a
model relating cif cost with those coking coal quality characteristics
likely to be significant for blast furnace iron making.

Price/quality relationshipsfor hard coking coal

From technical descriptions of by product coke making and blast
furnace operations it is expected that available (or fixed) carbon
would be the most important factor in determining a hard coal s
economic worth. Caking properties, measured by plasticity and/or
free swelling index (FSI) characteristics, are related to the volatile
content of the coal and are also beneficial for coke manufacture. As
hard coking coals are low or medium volatile coals, the necessary
caking property of the coke blend is generally obtained by mixing
soft (or high volatile) coals with hard coals. If statistically
significant in the valuation of hard coals, a caking parameter
coefficient should be positively signed in the regression equation.

Increased ash and sulphur content reduces available carbon, and i~
deleteriousin blast furnace operations. Higher levels of such
impuritie' should result in lower acquisition costs. Ash and sulphur
qualit' parameters, if statistically significant, should have negative
regression coefficients.

Although moisture content adds to the cost of transport, a mocte
relating cif cost with quality need not consider either moisture o
differential transportation costs, as such factors influence fob prices
pai~ at the port of export rather than cif value, which isthe
dependen variable in this analysis. Influence on cif value of the coal
qualit characteristics most commonly reported for different coking
coal brand can then be summarized as shown in Table 2.

Price/quality modelling literature

Four cross-sectional regression modelling studies of the Japanese
cokin coal market have been performed in attemptsto relate fob
prices to co; quality characteristics. Callcott, Kittredge and
Sivertson, Pearson, an Miyazu, Takekawa and Fukuyama,7
developed fob pricing models usir cross-sectional regression
analysis techniques involving detailed co quality characteristics for
anumber of individual coal brands, asindicated in Table 3.

Only imported coking coal brands were considered in developing tl
models listed in Table 3. Japanese soft coking coals were not
includeed This omission is a serious shortcoming if modelling seeks
to examine evidence of market distortion. The problem of including
imported sc coals, without also including Japanese domestic soft
coking coals, can | avoided by eliminating all soft coals from the
US and Australian bran of coal considered, and using only cif cost
and quality data for ha coals, which have made up the bulk of the
Pacific coking coal trade ov the years.
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The work of the Canadian authors constitutes a considerable body
published research on the characteristics of the Japanese coking c~
market. It is worthwhile reviewing the methodology used in such
studies, and reexamining the Japanese coking coal market of 1977
using the coal prices and quality data only for hard coking coals.

Remodelling of Japanese fiscal year 1977 data

A listing of the coal quality and cost data used by Kittredge and
Sivertson in their investigation of competition in Pacific marketsin
1977 appearsin Table 4 of their paper. The authors pooled coking
coal price and quality datafor all 36 brands of hard and soft coking
coal imported bv the JSI in 1977 to generate the following'
relationship:

56.398 + 0.488FC + 1.839FSI + 0.00034FLDY — 1.255A

(4.40)  (3.00) (2.57) (2.45)
- 13.729S — 1.38TM — 0.278T — 1.2147TRANS — 0.372PR
(2.16) (2.56) (1.84) (147)  (L7)*

*t - values for Ho (t.05 = 1.69)
where

Pisfob price paid by the JSI in $US per long ton
FC isfixed carbon content

FSl isfree swelling index

FLDY is Geiseler plasticity

A is% ash

Sis % sulphur

TM is % total moisture (as shipped)

T isthe contractual term in years

TRANS is the ocean shipping cost

PR is the mine labour productivity

All regression coefficientsin this model are significant at at least
the 10% level. The ability of the model equation to fit actual data as
indicated by the coefficient of determination (R2 value) is 0.90, and
the adjusted R2 value is 0.87. The F value for this model is F(g 26)
= 27.0, and the standard error of estimateis 3.32.

Asimilar regression model using only the brand datafor US and
Australian coals was then developed to predict fob prices for
Canadian coals purchased by the JSI in 1977. It was found that
predicted prices generated by this second model were close to the
actual prices paid for the three brands of Canadian coal making up
the bulk of imports. It was concluded that a competitive market
situation existed, and that quality

differences could account for the fob price differences between US,
Australian and Canadian coking coals sold into Japanese markets in
1977.

There are difficulties with this analytical approach if the presence of
price discrimination is an issue of interest. First, the authors
included both hard and soft coking coal imported brands when
developing the regression equations. Inclusion of only the imported
soft coal dataignores the fact that high priced Japanese domestic
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coking coals (see Figure 2) made up some 35% of the soft coking
coal used by the JSI in 1977, compared with the 38% of much lower
priced soft coal from Australia, the largest foreign supplier of soft
coking coal in that year. Inclusion of soft coking coalsin aprice
model would then also require consideration of Japanese domestic
soft coals, if we are attempting to develop a comprehensive
price-quality model designed to cover the full spectrum of coal
quality. However, information relating cif cost and coal quality for
the seven individual brands of Japanese soft coking coal purchased
is not available within the public domain.

Thislack of data problem can be overcome if we consider only hard
coking coals, which are also fully imported in the analysis. In such a
respecified model for 1977, landed cost and coal quality datafor 22
hard coking coals are available. The data consist of eight brands
imported from the US, nine brands from Australia and five brands
from Canada, which can be used from the study to examine cif cost
and quality relationships for 1977.

Amodelling relationship with cif costs as dependent variable should
not include all the independent variables used in the original
Kittredge and Sivertson study. Coal moisture and ocean transport
cost parameters are not required. The mine productivity term is of
no relevance to the landed value of coal to theiron maker in a
competitive market environment. As *ee swelling index (FSI) and
Geiseler plasticity are different physical measurements of the
caking characteristic, inclusion of both parametersis not warranted,
particularly in the analysis of a hard coking coal market. Miyazu et
a/ indicate that log Geiseler plasticity is the caking related
parameter used in brand evaluations by the JSI, so this caking
related parameter will be used in the model.8 D'Cruz determined
that quasi-integration is a statistically significant factor in
determining fob coal price, so the contractual term T should also be
included as an independent variable in the regression equation.9
The definite cif cost tiers appearing in Figure 1 suggest the
possibility that differences might exist between the regression
models for Australian and Canadian costs vis-a-vis the US coals
imported by the JSI in 1977. This possibility can be investigated by
performing Chow tests to determine whether pooling the Australian
and Canadian coal data can be justified.” The test results suggest
that the nine Australian coal brands can be pooled with four of the
five Canadian hard coals, but that the Smoky River Canadian brand
should be treated separately. Chow tests also suggest that the eight
US coal brands should be treated separately from the pool of nine
Australian and four Canadian brands. Finally, a Chow test also
demonstrates that the Smoky River brand is not significantly
different from the US brands in these regression relationships.
Chow tests will also determine whether differences between linear
egression equations are due to differing independent variable (or
slope) coefficients, or different intercept values. The dummy
variable approach of Gujarati together with Chow and F testing of
the error sum of squares as constraints are removed, allows the
determination of the source of difference between regression
equations." Such tests show that the cause of the model difference
between the pooled Australian and four lower-tier Canadian brands,
and the US brands with Smoky River, isaresult of different
intercept values in each regression equation, or intercept shift. A
regression equation for cif cost C, in which adummy variableis
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introduced to permit intercept shift to take place, is asfollows:

C= 62.084 + 0.214FC + 0.028A-3.95S-0.108FY + 0.078T-
19.703C1
(1.714)*  (0.067) (0.667) (0.379) (0.532) (9.249)*

*t-value for Ho
where

C1, an intercept dummy variable, is 0 for the US and Smoky River
coal brands, and | for the nine Australian and four lower-tier
Canadian brands

FC is % fixed carbon on adry ash free basis A is % ash

Sis % sulphur

FY islog Geiseler plasticity

T iscontractual term in years

This model has an R2 value of 0.9569, and an adjusted R2 value of
0.9396. The F valueis F(6 |s) = 55.47, and the error sum of squares
(ESS) is 78.3. The standard error of the estimate is 3.576. However,
the significance of the coefficients of quality parameters raises a
guestion as to the significance, at at least the 5% level, of any of the
independent variables apart from the intercept shift dummy variable
Clinthismodel. F testing of the residual sum of squares as
constraints are removed shows that, at at least the 5% level, C1lis
the only significant independent variable. Therefore, the regression
eguation can be expressed as:

C=74.45 - 17.87CI
(16.976)*

*t-value for HO

This model has an R2 value of 0.9351 and an adjusted R2 value of
0.9319. The F value for the model is F(I 20) = 288.2. The error sum
of squares (ESS) is 117.8. The standard error of the model is 3.799
and of the C1 coefficient 1.053.

The coefficient of the dummy variable C1 (US$17.87 per long ton),
provides a measure of the magnitude of producer surplus sacrificed
by Australian and Canadian producersin their bilateral negotiations
with the JSI vis-d-vis the acquisition cost of US hard coking coals.
The fact that Smoky River, a Canadian underground mine, achieved
apricein 1977 comparable with US coals, provides an example of
the use of differential pricing as a buyer strategy to encourage
additional production capacity; this has been an effective element of
JS| acquisition strategy.

These results are consistent with the findings of Kittredge and
Sivertson only in that Australian and most Canadian hard coals are
shown to have consistent fob prices and cif costs (as ocean freight
to

Japan isvirtually identical from each source). A finding that
Canadian oafs were receiving fob prices consistent with a
competitive market is ~ot supported by the analysis, because of the
tiered nature of the apanese market. All Australian and four of the
Canadian hard coal ~rands arein fact US$17.87 per long ton lower
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in acquisition cost than vould be expected relative to US brands,
and quality related characterstics are not significant as explanatory
factors at |east at the 5% level ~f significance. However, itis
possible that 1977 was an unusual year. Analysis of coal quality and
cif cost datafor other years might better support a position that the
persistent cif cost differentialsillustrated in Figure 1 can be
satisfactorily explained by differing quality related valuations of
individual coal brands, as has been the position of Utah
Development Company and other Australian coal exporters.~2

Cost and quality data for 19 hard coking coals imported by the JSI
are available for fiscal year 1973 from Tex Coal Manuals of 1974
and 1975 13 Eight Australian, four Canadian and seven US brands
made up over 90% of hard coking coal importsin that year. This
was also the final year of reasonable world energy price stability
prior to the first oil shock, and the last year when demand for hard
coking coals exceeded supply. Well defined cif cost differentials
were already established between US and hard coals and Australian
and Canadian hard coals by that time, so 1973 is a suitable year for
reexamining the effects of JSI acquisition strategy on Pacific coking
coal markets.

The regression analysis methodology used is the same as has been
described in detail for 1977. Chow tests support the pooling of
eight Australian with four Canadian hard coal brands. Again F tests
show that US coals are structurally different due to intercept shift.
From apriori expectations, the regression equation for cif cost C is:

C=29.798+0.064FC+ 0.641A-8.199S-0.234F Y + 0.221T-15.063C1
(0.682)* (1.549)  (1.717) (0.951) (1.761) (8.164)*

* t-values for Ho

where C1, an intercept shift dummy variable, is 0 for US coals, and
1 for Australian and Canadian coals. Other symbols are as
previously defined.

In arising price environment, as was the case in 1973, we should
anticipate the sign of the coefficient of T to be negative rather than
positive, as quasi-integration would be expected to restrain cif cost
increases. Likewise, the signs of coefficients for ash and fluidity do
not accord with apriori directional expectations. This model has an
F value of F(6 12) = 35.27, an R2 value of 0.9463, and an adjusted
R2 value of 0.9195. The standard error is 5.842 and ESS = 30.4.
Again, F testing at at least the 5% level of significance showsthe
only independent variable of significance to be C1. The model is
then:

C=33.933- 10.61CI
(11.105)*

* t-value for Ho

This model has an R2 value of 0.8789 and an adjusted R2 value of
0.8717. The F value for the model isF(I 17) = 123.3, and ESS =
68.5. The standard error of the model is 7.373, and of the C1
coefficient, 0.955. Asin 1977, adummy variable permitting
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intercept shift isthe only significant independent variable at at |east
the 5% level of significance. Again, the result indicates significant
influence of buyer power in establishing the cif cost of imported
coking coals. Australian and Canadian exporters appear to have
given up US$10.61 per tonne in producer surplus relativeto US
coking coalsin the various bilateral bargaining processes which
established actual cif costsin 1973.

In 1988 Japanese pig iron production again rose to levels close to
these of 1977. Hard coal quality and cif cost datafor 6 US brands,
14 Australian brands and 9 Canadian brands are available from the
Tex Coal Manuals of 1989 and 1990 for Japanese fiscal year 1988.
Crosssectional cif cost modelling for this year can also be
performed.

Again, the regression analysis methodology used is that already
described in detail for 1977. Chow testing supports the pooling of
14 Australian with 5 of the lower priced Canadian hard coal brands.
Interestingly, a Chow test for the situation of limited degrees of
freedom now shows that Smoky River coal, which was not
significantly different from US brandsin 1977, is now not
significantly different from Balmer, Luscar and Fording River, the
lower-tier Canadian brands, and the Australian brands. Chow and F
tests suggest that US coals are significantly different from
Australian and lower-tier Canadian coals in the intercept value, and
that Gregg River and Line Creck, two newer Canadian mines,
should be pooled with the US brands. Chow and F tests also suggest
that Quintette and Bullmoose, the two high cost, open cut minesin
north-eastern British Columbia, are significantly different from the
other Canadian mines and US mines, due to intercept shift. From a
priori expectations, and the results of these Chow and F tests just
described, the regression equation for cif cost C can be derived as
follows:

C = 55.36 + 0.154FC-0.076A - 7.399S + 0.109T + 0.576FY
(1.190)* (0.183) (2.83) (1.253) (2.352)

- 10.738C1 + 27.391C2

(9.981) (15.341)*

* t-values for Ho

where C1is0 for US brands and upper tier Canadian brands, and 1
for Australian brands and lower-tier Canadian brands; C2 is 1 for
Quintette and Bullmoose and O for all other brands. All other
symbols are as previously defined.

This model has an R2 value of 0.9738 and an adjusted R2 value of
0.965. The F value for the model is F(7921) = 111.3, and the ESS =
79.1. The standard error for the model is 3.236. As has been the case
for other years, F testing at at least the 5% level of significance
shows the independent variables of significance to be C1 and C2.
The model is then:

C=64.24 - 9.58C1 + 28.97C2
(10.506)* (16.932)*
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*t-values for Ho

This model has an R2 value of 0.9596 and an adjusted R2 value of
0.9565. The F value for the model is F(2 26' = 308.7, and the ESS =
121.8. The standard error of the regression is 3.609, of the C1
coefficient 0.912 and of the C2 coefficient 1.711. The result again
supportsthe

visual evidence of Figure 1, with intercept shift account for cif cost
differences at at least the 5% level of significance.

Quality differences have not been statistically significant in
determining the value of these coals to Japanese iron makers at at
least the 5% level of significance for the three years examined here.
Analysis of cost and quality datafor the years 1978 and 1983 yields
similar findings. It seems possible that for the span of 26 years
(1963 to 1989), Australia's hard coking coals have had lower cif
costs to the JSI relative to US hard coals and some Canadian hard
coals than would be expected, as a consequence of JSI acquisition
policies which have biased the outcome of the bilateral bargaining
process.

Steel manufacturing is a basic industry, which of necessity had to be
internationally competitive in order for Japan to achieve its policy
objectives relating to the export growth of high value-added
manufactures. Therefore, if apremium is paid for a substantial
volume of akey input from one country source, this must be offset
by lower cost inputs from some other major suppliers for the JSI to
remain internationally competitive. Australia appears to have

played this necessary role as the low cost supplier of hard coking
coals.

Supply diversification strategies

Successin eliciting low cost hard coal supplies from both Australia
and Canada enabled the JSI to achieve other key elements of
Japanese acquisition policy with respect to steel manufacture. These
objectives were to diversify supplies of steel commaodity inputs, and
reduce reliance on the USA for coking coal supplies. The degree of
success in achieving such supply diversification as far as hard
coking coal is concerned iswell illustrated in Figure 3. When
viewed in conjunction with Figures 1 and 2 showing imported
coking coal cif costs, the trends of import volume from the three
major world suppliers of coking coals reveal the success of JSI's
supplier diversification policy.

In the decade from 1963 to 1973, Japan's pig iron production grew
at an average annual growth rate of 15.95%. Asthereality of
continuing high growth rates became accepted by the JSI in the late
1950s, a strenuous effort was made to reduce reliance on the USA
as sole supplier of hard coking coals. Prior to 1960 only small
guantities of New South Wales (NSW) south coast hard coals had
been imported, beginning in the mid-19S0s. Rapid growth of
Australian imports between 1963 and 1965 came from an expansion
of NSW supplies from existing

mines, which increased from 535 000 long tons in 1959-60
(Australian financial year) to ~ 874 0()() long tons in 1964-65. But
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also, and more importantly, in 19(31 the Moura mine in Queensland
was commissioned.

The JSI's acquisition strategy in Queensland

Mourawas a large development whose total output was committed
to the Japanese market. The original long-term contract was signed
for 2.88 million tons annually, and this contract was instrumental in
consolidating the low price regime which exists to this day for
Australian hard coking coals in the Japanese market.

The rapid growth which then occurred in Australian hard coal
exports was due to the commissioning of five new Utah operated
minesin Central Queensland from 1967 to 1976. These new mines
were committed to long-term supply contracts with the JSI, and
prices were based on the M oura precedent. These capacity
additions, amounting to some 17 million tonnes annually, far
exceeded Japan's increased imports of Queensland's hard coking
coals, which amounted to only 11 million tonnes annually over that
same period. Lack of expansion of pig iron production and growth
in demand for hard coking coals were not the reasons why the
Queensland capacity additions exceeded Japanese imports. This
outcome was aresult of the initiation of alarge expansionin
western Canadian hard coking coal export capacity in the same time
frame as Queensland's expansions.

The JSI's acquisition strategy in Canada

In 1968, a Canadian contract was signed for 15 years supply of
hard coking coal at an annual rate of 5 million long tons per year.
This contract resulted in the expansion of the small underground
Balmer mine to a large-scale open pit operation of 5 million tonnes
annual capacity in 1970. Additional contracts were concluded soon
after, resulting in the opening of the Fording River and L uscar
mines. All three Canadian mines were large-scale, open cut
operations producing hard coking coals of aquality very similar to
Queensland's coking coals.

Aswas the case with Mourafor Australian hard coals, the Balmer
contract established the precedent of low average cif costs for all
Canadian hard coking coals with the exception of Smoky River.
This sequence of contractual arrangements leading to new mine
developmentsin Queensland in the late 1960s, and Canadain the
early 1970s, explainsto a great extent the similarity of cif cost
trends for coals * om these sources. The Chow tests for 1973, 1977
and 1988 have confirmed the close relationship for these early
projects.

Afurther expansion of Canadian capacity occurred from 1982 to
1984 with the opening of open cut mines the Line Creek, Greenhills
and Gregg River, and finally the north-east British Columbian
projects of Quintette and Bullmoose. However, do the import trends
of Figure 3, which show the significant growth of Canadian
supplies, provide evidence of market distortion due to the
purchasing power of the JSI, or rather reflect the legitimate need for
supply diversity?
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Japan'sneed for supply diversity

Supply diversity is certainly an important issue for an industry
having significant economies of scale situated in a country like
Japan, which lacks most of the resource commodity inputs required
to support an internationally competitive steel industry. A shipping
industry capable of efficiently transporting the large quantities of
iron ore and coal imports over great distances was fundamental to
attaining internationally competitive resource input costs for Japan's
steel industry. An important outcome of the ocean shipping element
of Japanese industrial policy was the ability of the JSI to control the
ocean transport component of delivered cost. By contracting on an
fob basis rather than cif, as was the case for both Australian and
Canadian coking coal purchases, Japanese interests were able to
influence the distribution of locational rents associated with shorter
ocean haul distances from Australian and western Canadian coal
export terminals to Japan (4400 nautical miles) versus the much
longer distance from Norfolk Virginiain the USA (9400 nautical
miles).

Demand distortion in Japanese coking coal markets

Until 1978 the displacement of the USA as a high cost supplier by
both Australia and Canada as |ower cost suppliers, asillustrated in
the trends of Figure 3, is consistent with competitive market
behaviour. From 1978 on, the pattern of imports does not
correspond with such behaviour, were the JSI acting as an input cost
minimizing industry. US imports rose above 10 million tonnes
annually from 1979 to 1984, despite the availability of much lower
cost Australian hard coals. Additional export capacity of 5 million
tonnes annually was added in 1981 in Queensland as aresult of the
commissioning of the Gregory and Norich Park mines, and annual
rates of Japanese and EC pig iron production continued the
declining trend which had commenced in 1973.

Since 1983 Canadian imports have risen, while both US and Austra-
lian imports have declined. These patterns have evolved despite the
fact that Australia has been the lowest cost supplier throughout the
period, and Canada has now displaced the USA as the highest
average cost supplier. Such behaviour is not in accord with that of a
competitive market situation.

An implication which could be drawn from examining these import
trends is that the JSI has had a policy of limiting reliance on
Australian coking coal imports to some ceiling quota or market
share, irrespective of the cost competitiveness of Australian sourced
coals. Factors which might cause the JSI to increase or maintain
higher cost imports from Canada and the USA rather than increase
lower cost shipments from Australia could be:

- concern over concentrations of supply-side monopoly power with-
in Australia's coal export industry;

- the need for supply diversification to reduce the risk of supply
disruption;
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ownership issues (oligopoly power of suppl~ers); bilateral balance
of trade pressures, particularly with the USA; and

contractual obligations, particularly when Japanese financial in-
terests have high stakes in the projects.

Any one or all of these reasons could explain the JSI's reluctance to
permit coking coal imports from Australiato exceed an apparent
ceiling irrespective of cif cost.

Conclusions

The public positions of mine operators within Australia's export
coal industry reflect the view that market forces function adequately
in the Pacific coking coal trade. In reality, few of the conditions
necessary for ideal competitive markets exist. The JSI's purchasing
strategy, which is designed to prevent excessive reliance on
purchases from any one country, is atrade restriction which
conflicts with the cost minimization interests of individual firms,
and prevents the formation of competitive markets on the demand
side. The contractual and purchasing strategies which were used to
initiate mining developments in Queensland and western Canada
appear to have resulted in destructive competition between firms,
state governments and the two supplier nations. Coking coal isnot a
homogeneous commodity and different brands should exhibit price
and quality relationships which modelling fails to demonstrate. The
substantial transport component of delivered cost creates a situation
of bilateral monopoly bargaining over the distribution of locational
rents. A situation of knowledge asymmetry has also existed, where
Japanese trading companies with minority interestsin coal projects
have been able to provide marginal production cost information to
JSI negotiators for use in contract bargaining. Negotiators for the
coal producers have lacked such detailed knowledge of the worth of
their coalsto the JSI. Finally, the collective influence of these
elements of acquisition strategy has resulted in the tiered nature of
the cif cost in Japanese coking coal markets, so evident in Figure 1.

Over the 27 year duration of this study some 318 million tonnes of
US, 365 million tonnes of Australian, and 213 million tonnes of
Canadian hard coking coals have been imported by the JSI. The
average acquisition cost of these coals has been US$76.98 (in
constant 1987 dollars). The average cif cost of US coal was
US$89.42 per tonne. Australian and Canadian hard coals were
acquired for US$67.03 and US$75.93 per tonne respectively. The
finding that coal quality differences have not been significant in
explaining such low Australian cif costs permits an estimate of the
producer surpluslost in bilateral bargaining with the JSI as a
consequence of the distortionary effects of acquisition strategies
over the years. This amount can be roughly estimated at US$3.6
billion (calculated as US$76.98-67.03 (in 1987 dollars) times 365
million tonnes), or approximately A$5.5 billion in current A$
terms. Such atotal represents a substantial diversion of producer
surplus from the Australian economy, and particularly from
Queensland, which has been the major Australian exporter of hard
coking coals. Preliminary cif cost and import quantity data for
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JFY 1990 indicate the diversion of an additional $A200 million of
Australia's coking coal producer surplus as aresult of JSI
acquisition strategies that year.

Japan's successful use of a coordinated resource acquisition policy
for its steel industry, and its large and growing surpluses from
elaborately transformed manufactures, are increasing the pressure
on world trade, and the likelihood of formation of restrictive
regional blocs. This outcomeis partially due to afailure by policy
makers in resource exporting countries to recognize the limitations
of simplistic competitive market theory in real situations of
international trade. Departures from ideal first best economic
situations require the adoption of second best policies to restore a
measure of Paretian efficiency between producers and consumers.
This study indicates that Pacific metallurgical coal markets have
suffered significant distortion as a result of the resource
procurement strategies of the Japanese steel industry establishment.



