


Aerial photos taken in August 1983

of Panguna open-pit mine, associated
facilities and Panguna township (top).
Ship beeing loaded with copper concen-
trate, Loloho port facilities (below).
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Introduction

The pricing and marketing arrangements
which govern disposal of mineral concen-
trates are of three principal types:!

o First, mine output may be disposed of
to another subsidiary within a vertically-
integrated mining corporation, at prices
and under conditions determined largely
or solely by the parent company in ac-
cordance with its overall corporate strate-
gy.

e Second, a mine may sell concentrates
to unrelated consumers under long-term
contracts based on prices negotiated be-
tween the two parties, as occurs frequent-
ly in the iron ore industry, for instance.
e Third, concentrates may be sold under
contract to independent or custom smelt-
ers at prices based on prevailing quota-
tions on ’free’ metal markets, such as the
London Metal Exchange; having processed
the concentrates, the smelters dispose of
finished metal to consumers. This method
is widely used in the copper, lead, zinc
and tin industics outside the United
States.

In recent years, the significance of cus-
tom smelters in the world’s base metal in-
dustries has increased substantially. For
instance, between 1964 and 1974, the
output of the major copper custom smelt-
ers quadrupled, against only a 70 per cent
increase for primary capacity as a whole;
in the latter year, they accounted for 29
per cent of ’free world’ copper produc-
tion.2

When a mine disposes of its output to
a custom smelter, the proportion of the
’free market’ price the mine acutally re-
ceives is determined by the terms under
which its concentrates are processed,
terms which vary substantially over time
and between individual companies. Smelt-
er terms are of considerable importance
both for mineral investors and relevant
taxation authorities as they determine, in
conjunction with production costs and
metal prices, the total surplus available
for distribution between the two.

Despite this fact, and despite the grow-

ing significance of custom smelters, rela-
tively little has been written about the
factors which determine the distribution
of metal revenues between mine and
smelter, or more generally about relations
between the two, and much of what has
been written is contained in limited-circu-
lation trade publications. This article at-
tempts to shed some light on these areas
by examining relations between Bougain-
ville Copper Limited (BCL), a major pro-
ducer of copper concentrates, and the
Japanese, West German and Spanish smelt-
ers which purchase its output.

BCL’s smelter contracts

BCL operates the Panguna copper/gold
mine on Bougainville Island in the North
Solomons Province of Papua New Guinea.
Panguna was discovered and developed by
Conzinc Riotinto of Australia Limited
(CRA), a subsidiary of the London-based
Rio Tinto-Zinc Corporation (RTZ), over
the period 1964—1972. It is one of the
world’s largest single producers of copper
concentrate, with average annual output
of about 175 kt of copper in concentrates
over the period 1972—1980. BCL’s con-
centrates also yield substantial amounts
of co-product gold and by-product silver.
BCL disposes of the bulk of its output
under long-term sales contracts which
were initially negotiated over the period
1967—69 with a group of Japanese smelt-
ers, Norddeutsche Affinerie (NA) of Ger-
many, and Rio Tinto Minera SA (RTM)
of Spain. The amounts originally con-
tracted for are shown in Table 1. As that
Table indicates, the contracts covered a
fifteen-year period, with significant re-
ductions in deliveries to Japanese and
Spanish smelters scheduled after year ten.
However, contractual tonnages were alter-
ed in 1977 and 1981, and only a slight re-
duction in deliveries (to the Japanese
smelters) has in fact materialised.
Long-term smelter contracts offered
BCL the prospect of secure and predicta-
ble markets for its concentrates, helping
to reduce the uncertainty associated with
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what was perceived as a high-risk invest-
ment. Guaranteed market access is of cru-
cial importance in large-scale capitalinten-
sive mining operations of the type plan-
ned by BCL; such operations have a very
high ratio of fixed to variable costs, mak-
ing it essential that constant operation at
close to full capacity be maintained. In-
deed the international banks which pro-
vided loan finance for the Panguna pro-
ject made the granting of loans condition-
al on BCL entering into contracts of at
least 10 years duration for disposal of the
bulk of its output, and also insisted that
BCL avoid dependence on a single nation-
al market for disposal of its concentrates.?
BCL was itself apparently convinced of
the need for a conservative marketing
strategy, as indicated by its signing of 15-
year rather than the mandatory 10-year
contracts. The greater degree of security
derived from pursuit of such a strategy
has not been without cost. For instance,
concentrates now sold to NA could ap-
parently be disposed of more profitably
in South-East Asia.

The smelting companies hoped to ob-
tain secure, long-term supplies of their
principal raw materials, a crucial consider-
ation in an industry where profitability
depends on maintenance of a high and
constant level of capacity utilization. In
1969, neither NA nor the Japanese smelt-
ers owned substantial copper mining ca-
pacity; RTM did possess some such capac-
ity, but output was well below its con-
centrate requirements. In the absence of
ownership ties, long-term contracts offer-
ed the best available means of ensuring se-
curity of supply. Thus the signing of long-
term smelter contracts reflected the mut-
val desire of BCL and the smelting com-
panies to reduce risk in an uncertain busi-
ness environment.

As far as can be established, all trading
between BCL and the smelting companies
is on an ’arms length’ basis. BCL does not
have substantial corporate links with these
companies (the only link is a minority
RTZ holding in RTM), and sales are based
on ’free market’ prices. All contracts use
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the London Metal Exhange price for cop-
per, the London Gold Market price for
gold and the London Silver Market price
for silver, but different methods of calcu-
lating the relevant quotations are used by
the Japanese and European smelters. Jap-
anese purchases are based on average
prices on the London markets in the
month following the month of shipment.
The European smelters can "back-price’ or
make payment at prices which prevailed
on a day of their choice during a defined
payment period (usually 60 days). The
normal procedure is that a smelter can,
by notifying the mine before noon on a
specific day, opt to price a part of a con-
signment on the basis of the previous
day’s quotation. However, limits exist on
the tonnages which can be priced at any
one day’s quotation; typically, not more
than 10 per cent of a shipment can be
priced on any one day and not more than
25 per cent in any one week.

BCL’s contracts follow standard smelt-
er procedure in that a variety of factors in
addition to quoted metal prices deter-
mine the amount it actually receives for
its copper concentrate. Five are particu-
larly important:

1. Smelting and refining charges

These usually consist of two elements:

a) a treatment charge, expressed in
units of currency per tonne of concen-
trate. Treatment charges can vary sub-
stantially from mine to mine, for reasons
discussed below.

b) a refining charge, expressed in units
of currency per unit of payable copper.

Smelting and refining charges are fixed
at the beginning of the contract period,
but a majority of smelter contracts con-
tain an escalation clause which allows for
an increase in charges if the smelter’s pro-
duction costs (gauged by a standard agreed
to by both parties) rise substantially, or if
relevant exchange rates fluctuate signif-
icantly. Until 1979, all of BCL’s contracts
contained such a clause. In that year, the
escalation clause was eliminated from the
Japanese contracts; smelting charges are

now negotiated bi-annually with the Jap-
anese, and provision is made for an in-
crease in charges in each year. A similar
arrangement was made with RTM in 1982
(Information provided by BCL).

2. Payable metal content

Under all smelter contracts, smelters pay
for less metal than is contained in concen-
trates, and usually for less than they ac-
tually recover. Payable metal can vary
from contract to contract, but generally
speaking it depends on the level of metal
contained in concentrate. Table 2 gives an
indication of typical metal deductions
used in calculating payable metal for cop-
per, gold and silver.

BCL does not disclose information on
payable metal contents. Its concentrates
grade about 29 per cent copper, over 20
g/t (dry metric ton) gold and 70—80 g/t
silver; thus it is presumably paid for the
copper content of 96.7 per cent of con-
centrate sales and for 97—98 per cent of
contained gold and 90 per cent of con-
tained silver.

3. Penalty payment rates
These refer to sums which are added to
smelting charges if the impurities con-
tained in concentrates exceed certain ’tol-
erable’ levels. Table 3 indicates standard
tolerance levels for copper concentrate.
BCL has never incurred penalties be-
cause its concentrates are very low in im-
purities, but penalty payments can be ex-
tremely important for companies which
produce lower-quality materials.

4. Price participation
Smelters are usually entitled to partici-
pate to a limited extent in revenues re-
sulting from price rises above a certain
level, which level is frequently indexed.
For example, price participation might be
10 per cent above 90c per Ib of copper; if
the average price for a shipment was 100c
per Ib, then the smelter would receive 1c
per Ib of copper. Often contracts set a
ceiling of, say, 5¢c maximum price partici-
pation.

BCL does not release details regarding
the impact of price participation on reve-
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Table 1

Bougainville Copper Limited’s long-term sales contracts, 1972—87

(tonnes of contained copper per annum)

Japan
Years 1-5 96 520
Years 610 81283
Vendor’s option 16 765
Years 11-15 30481
Source:

Information provided by BCL.

Table 2

Typical metal deductions for
copper concentrate

essay
Copper Deduction
20-26 % 0.8 unit!
26-32 % 1.0 unit
32-36 % 1.1 units
36—40 % 1.2 units
Gold (g/t?) Payable amount
1-10 90 %
10-20 95-96 %
over 20 97-98 %
Silver (g/t)
under 30 nil
30-100 90 %
100-200 91-92 %
over 200 94 %
Notes:

! A unit deduction for copper refers to

percentage points of dry weight of con-
centrate. If a concentrate contains 30 per
cent copper, a one unit deduction means
payment is made for 29 per cent,ie 96.7
per cent of the copper content.

2 g/t = gram per dry metric ton.

Source:
Information provided by BCL.

Germany Spain Total
53 340 15240 165 100
53340 15240 149 863

o — 166 628
53 340 6 096 89917

Penalty elements in copper

concentrate
Element Tolerance level be-
low which no pen-
alty is applied
in per cent
Arsenic 04 — 10
Antimony 02 - 10
Lead 20 - 70
Zinc 5.0 —-13.0
Bismuth 0.05— 0.25
Nickel plus cobalt 05 - 23
Nickel 0.03
Cobalt na
Chlorine 0.5
Mercury na
Tin na
Fluorine na
Silica na
Tellurium na
Selenium na
Source:

P J Lewis and C G Streets, An Analysis of
Base-Metal Smelter Terms, Institution of
Mining and Metallurgy, London,1978,p 3.
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nues, but according to the Company that
impact can be ’significant’ at times of rel-
atively high metal prices.

5. Delivery arrangements

Smelter contracts assign responsibility for
payment of sea freight and insurance to
one or other party, and this also affects
mine revenue. For instance, BCL’s Japa-
nese contracts are on an fob basis, i e the
smelters pay sea freight and insurance.
The European contracts, on the other
hand, are on a cif basis, i e BCL pays for
freight and insurance.

Smelter contracts usually also contain
provisions which affect revenue-sharing in
more minor ways relating, for example,
to payment of sales commissions to smelt-
ers, payment of insurance and sampling
costs, and responsibility for any taxes,
duties or tariffs incurred during shipment.

The distribution of metal revenues

The nature of contracts between concen-
trate producers and custom smelters can
be explained by the fact that the smelters
perform an essentially ’service’ role, on
the basis of their costs plus a mark-up.?
The mine bears all the risk: it suffers dis-
proportionately at times of lower-than-
average metal prices, and benefits dispro-
portionately at times of higher-than-aver-
age prices. Smelters benefit from high
prices through price participation, but on-
ly to a very limited extent. From this
viewpoint, variations in smelter terms
over time and between individual produc-
ers would be explained in terms of chang-
ing smelter costs and of differences in
product quality (especially concentrate
grade and levels of impurities). However,
such variations can also reflect differences
in the relative bargaining strengths of
mine and smelter at a particular point in
time, differences which can affect the ex-
tent to which smelter costs and product
quality are actually reflected in smelter
terms.

Relative bargaining strength is influ-
enced by a variety of factors, the most
important of which is the current state of
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copper markets generally and concentrate
markets in particular. In recent years,
concentrate and metal markets have tend-
ed to move together, reflecting the im-
pact on both of trends in mine produc-
tion and metal consumption. However, it
should be noted that particular market
factors may affect concentrate and metal
markets to varying degrees. A high pro-
portion of world concentrate production
is ’tied’ to vertically-integrated compa-
nies; the quantity of concentrates enter-
ing international trade is small (about 1.1
million tonnes contained copper per an-
num), and the concentrate market may
be influenced more strongly than metal
markets by, for example, the opening or
closure of a single smelter. In 1979/80,
for instance, both metal and concentrate
markets were buoyant. However, the com-
ing on stream of copper smelters in South
Korea and Taiwan in 1980 resulted in a
further tightening of concentrate supplies,
assisting some producers (including BCL)
to substantially improve their contract
terms.

Other factors influencing relative bar-
gaining strengths are the importance of
the individual mine as a source of concen-
trates and its reliability as a supplier,
changes in smelter technology, currency
movements and government regulations
(for example pollution controls), and the
extent of tariff or other protection en-
joyed by smelters in their domestic mar-
kets.

Bargaining ploys or tactics also some
times influence the distribution of metal
revenues, as the following example indi-
cates. In 1971/72 a major Irish concen-
trate producer negotiated contracts with
seven European smelters. This company
knew that one smelter, located in Spain,
was desperately in need of concentrates.
It first undertook bilateral negotiations
with this smelter, and obtained extremely
favourable terms. It then approached the
other smelters individually, and demand-
ed similar terms. However, they refused
to negotiate bilaterally, joining together
and appointing one of their number to
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negotiate on behalf of all six, thus negat-
ing the mining company’s ’divide and rule’
tactics. Partly as a result, they were able
to obtain terms considerably more favour-
able than those negotiated with the Span-
ish smelter.

Many smelting companies adopt a sim-
ilar ’united front’ approach. For instance,
a single Japanese steel company (Nippon
Steel) acts as negotiating agent for Japa-
nese steel mills in their dealings with Au-
stralia’s major iron ore producers, while
the six Japanese smelters and two trading
companies which purchase concentrates
from BCL negotiate jointly with the
Company.

Review and renegotiation of
smelter contracts in the 1970s

When BCL negotiated its sales agreements,
it assumed that the undertakings made by
the smelters represented hard-and-fast,
legally-binding commitments to purchase
the tonnages nominated on the terms and
over the periods specified. The sales con-
tracts did include a ’fair play’ clause
which provided for their renegotiation if
either partner were ’seriously disadvan-
taged’ by changing circumstances,.

But it would appear that neither party,
and certainly not BCL, anticipated that
this clause might have to be invoked in
the near future, as indicated by the fact
that in the Japanese contract it was not
even included in the main sales contract
but in a side letter.’ However, in the event
smelter costs were violently upsetin 1971—
72 by a combination of new and stricter
environmental controls, oil price increas-
es, and currency disturbances. BCL’s
smelting charges were denominated in US
dollars and after the 1971 devaluation of
the US dollar the smelters reopened the
contracts under the *fair play’ clause, seek-
ing asignificant increase in smelting charg-
es in dollar terms.

This series of events came as a very un-
pleasant surprise to BCL. As mentioned
above, the Company had expected smelt-
er contracts to offer a measure of stabili-
ty in an uncertain environment, but it

now faced a substantial increase in smelt-
ing costs before it had even commenced
commercial production. However, be-
cause of the crucial role of the smelters in
its marketing and financing arrangements,
BCL felt it had little choice but to agree
to their demands.®

Since 1972 BCL in common with oth-
er concentrate producers has accepted
that rapid escalation in smelting costs (es-
pecially energy and pollution control
costs), frequent changes in the supply/de-
mand situation for copper concentrates,
and instability of currency exchange rates
dictate that smelter contracts be reviewed
on a regular basis. A formal agreement
was reached with the Japanese for bi-an-
nual review of their contracts; until 1982
there was no formal provision for review
of the European contracts (this is still so
in NA’s case), but in fact unscheduled re-
negotiations occurred every 18 months to
two years between 1972 and 1980 (Infor-
mation provided by BCL).

In general terms, it is apparent that the
share of metal revenues accruing to cop-
per concentrate producers has declined
substantially since 1972. On the basis of a
survey carried out in 1978, Lewis and
Streets estimated that the per cent of the
copper price paid to concentrate produc-
ers declined by 15 percentage points be-
tween 1973 and 1978, from a range of
80—-90 per cent to 65—75 per cent.” This
decline is in large measure due to a sub-
stantial fall in the real copper price over
this period. If the copper price drops and
smelter charges remain the same, the
mine’s proportion of revenue declines. In
money terms, smelter charges have risen
substantially during recent years (by 135
per cent for 30 per cent copper concen-
trate according to one estimate®), reflect-
ing the passing on of rising smelter costs
to the mines, a process effected through
cost escalation clauses or contract reviews.
Given the essentially ’service’ role of cus-
tom smelters, it is to be expected that
cost increases should be passed on in this
way. However, the extent to which this
has actually occurred has been influenced
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The cover of BCL’s 1982 Annual Report
Miners leaving work at the Panguna
mine.

by the relative bargaining strength of
mine and smelter at particular points in
time. When buoyant concentrate markets
have improved the bargaining position of
mines, smelters have been forced to bear
a part or all of cost increases. Indeed at
times mines have been able to significant-
ly improve smelter terms through con-
tract reviews. For instance, a European
concentrate producer informed the auth-
or that a review carried out in 1978 re-
sulted in the mine receiving an additional
25 USD/t, at a time when it had been re-
ceiving about 300 USD/t. According to
BCL, some of its contract reviews have
led to changes ’of similar significance’.
More generally, because of its position as
a substantial and reliable supplier of high-
quality concentrates, BCL may have fared
somewhat better than concentrate pro-
ducers as a whole.

The provisions of BCL’s original smelt-
er contracts have been departed from not
only as regards the terms under which
concentrates are treated but also as re-
gards the volume of concentrate sales. In
some years the Japanese smelters have
failed to accept the full tonnages speci-
fied in contracts. In certain cases, deliv-
eries have merely been deferred, with
higher-contracted deliveries being made in
later years. However, not all downward
revisions have been initiated by the smelt-
ers; contracted deliveries for 1982 were
revised downwards by 10 kt on BCL’s ini-
tiative.

Failure by smelters to accept full con-
tracted tonnages can create significant
costs for BCL. It adds to uncertainty in a
business environment which has become
increasingly unstable since the Company
commenced operations in 1972. BCL is
relatively fortunate in that, as a producer
of premium concentrates, it has always
been able to find alternative markets;
many other concentrate producers are
less favourable than those offered by long-
term contracts. Also, such sales involve
additional costs to BCL arising, for ex-
ample, from the need to identify and ne-
gotiate with potential customers and in
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some cases to make new and separate
shipping arrangements. On the other hand,
it should be noted that in recent years
BCL has at times found itself with unex-
pected shortfalls in production due to ex-
tremely variable ore grades, and in such
cases it is clearly convenient for the Com-
pany to have some flexibility in contract-
ed tonnages.

Thus the terms of BCL’s smelter con-
tracts have been subject to considerable
change during the 1970s. Though con-
tract reviews have at times favoured BCL,
change has generally been detrimental to
its interests. The Company has fought
hard for its rights under smelter contracts,
but has not attempted to prevent change
by insisting on a rigid adherence to con-
tracts terms. It feels that long-term smelt-
er contracts still represent the most se-
cure and stable method available of mar-
keting its output, and indeed believes that
its operations would be unviable without
the custom smelters; consequently it
must ensure their continued operation by
bearing the brunt of adverse economic
conditions in the smelting industry, de-
spite the obvious inroads this makes into
its profitability.®

Determination of metal prices

The discussion so far has concentrated on
the distribution of metal revenues be-
tween mine and smelter. The size of reve-

nues available for distribution depends, of
course, on the prices obtained for finished
metal, in this case London metal market
prices. Thus it is also important to exam-
ine the question of whether mines or
smelters can deliberately influence metal
prices so as to enhance their revenues.

Mines do of course influence prices in
the longer term through their investment
and production decisions, but what I
wish to discuss here is the possibility of
market intervention aimed at influencing
prices. There is in fact little evidence that
concentrate producers intervene in the
copper market to any great extent, and
indeed many (including BCL) have not, at
least until recently, carried out any opera-
tions on the relevant exchanges. The situ-
ation as regards the smelters is more com-
plex.

It is important to distinguish here be-
tween the ability of smelters to turn price
fluctuations to their advantage and their
ability to actually cause and control such
fluctuations. It is clear that many Europe-
an smelters do turn to advantage their
proximity to, and intimate knowledge of,
the London metal markets. As is the case
with BCL’s contracts, these smelters are
usually allowed to ’back-price’, i e make
payment at prices which prevailed on a
day of their choice during the contract
period. Backpricing has been a traditional
factor with copper purchasers by Europe-
an fabricators, and smelters undertake
such backpricing substantially on a back-
to-back basis with declarations by their
customers. The smelters apparently do
form judgements as to trends in the cop-
per market, and on the basis of these at-
tempt to purchase as high a proportion as
possible of concentrate deliveries on days
of low metal prices. A major concentrate
producer has estimated that this practice
costs it an amount equivalent to 1-2 per
cent of the value of sales, in comparison
to a situation in which average metal
prices over the payment period were ap-
plied.!® In BCL’s case, this would amount
to 3—-9 million USD/year, depending on
metal prices. The smelters are of course
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constrained in the extent to which they
can employ such practices by the limita-
tions imposed by smelter contracts on the
proportion of deliveries which can be
priced on any one day.

The Japanese smelters apparently do
not engage in these practices. Because
they operate under a producer price rath-
er than a free market system, back-pricing
is not relevant. In any case, Japanese
smelters are geographically remote from,
and not very involved in, the London
metal markets, which would make it diffi-
cult for them to operate the *back-pricing’
system to their advantage.!!

The ability of smelters to influence
metal price movements is more problem-
atical. It is unlikely that smelters would
attempt to influence prices over the long-
er term. Substantial funds would be need-
ed to finance market intervention on the
scale required, with little guarantee of
success. This point is illustrated by the
experience of a number of Australian zinc
and lead producers who attempted in
1975-76 to influence London Metal Ex-
change prices for these metals. They ex-
pended a total of 39.2 million AUD (43.5
million USD) in an attempt to support
prices, but were ultimately unsuccessful;
prices continued to decline, reflecting an
unfavourable supply/demand situation
for the metals concerned.'? More general-
ly, it is apparent that considerable risks
are attached to any major attempt to in-
fluence metal prices by market interven-
tion, as is clearly illustrated by the mas-
sive losses apparently incurred by Nelson
Bunker-Hunt interests as a result of un-
successful efforts to corner the silver mar-
ket.!?

However, in the shorter term smelters
may be able to influence prices marginal-
ly so as to increase the advantage they de-
rive from the back-pricing system, for in-
stance by selling metal in order to depress
LME prices on a specific day, their losses
on such a transaction being more than
compensated for by the purchase of a
larger quantity of metal-in-concentrate on
the basis of the lower quotation. Concen-
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trate producers are certainly convinced
that this does sometimes occur.'*

Conclusion

A significant and growing proportion of
world base metal concentrate production
is disposed of to independent or custom
smelters under contracts based on ’free
market’ metal prices. The distribution of
metal revenues between mine and smelter
is determined by a variety of provisions
contained in smelter contracts and rela-
ting, for example, to smelting and refin-
ing charges, payable metal content, pen-
alty payments, price participation and de-
livery arrangements. The nature of smelt-
er contracts reflects the essentially ’serv-
ice’ role of custom smelters, and varia-
tions in the proportion of metal revenues
accruing to mine and smelter can partly
be explained by metal price changes and
by variations in smelter costs, due either
to differences in product quality or to
price changes for smelter inputs. However,
the distribution of metal revenues is also
influenced by differences in the relative
bargaining strength of mine and smelter,
differences which reflect the prevailing
state of concentrate markets and a range
of other factors.

Both mines and smelters enter long-
term contracts for similar reasons, partic-
ularly in the hope or reducing uncertainty
and instability in their respective environ-
ments. However, during the 1970s, smelt-
er contracts have become increasingly sus-
ceptible to frequent and substantial alter-
ation, due to rapid increases in smelter

costs, currency fluctuations, and frequent

changes in copper concentrate markets.
Consequently, their contribution to the
maintenance of a stable operational en-
vironment has been reduced. However,
concentrate producers continue to favour
smelter contracts, because they believe
that any alternative marketing strategy
would create even greater uncertainty and
instability.

In general terms, it appears that ’free
market’ metal prices are indeed free of

significant manipulation by either mines
or smelters. For both, total metal reve-
nues are largely a ’given’; their principal
concern is with distribution of these rev-
enues.
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