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Metal mining and processing operations
in industrialised countries have experi-
enced a number of challenges in the past
20 years. Tilton [19] has summarised
these in the context of North America,
claiming that firms in this region “have
struggled with excess supply, redundant
capacity, cheap imports, low profits,
plant closures, and even firm failures”.
Analysts who have attempted to explain
these troubles generally belong to two
different schools. One group stresses that
the core location of mining and mineral
processing activity is increasingly mov-
ing away from the industrialised coun-
tries towards developing countries be-
cause they are endowed with higher ore
grades and relatively lower wage rates.
Another school suggests that industrial-
ised producers have suffered a decline in
‘revealed’, not natural comparative ad-
vantage. The latter argue that the shift of
metal mining and processing cost advan-
tages towards developing countries is
primarily considered to be the result of
public policies. These analysts stress the
adverse competitive effects of public
policies in the industrialised countries
(especially environmental laws, and
health and safety regulations), in contrast
to protectionism, subsidisation and lax
environmental policies in developing
countries. The trend towards liberalised
trade might be expected to accelerate the
geographic relocation of metal mining
and processing away from the industrial-
ised towards developing countries, be-
cause of natural comparative advantages
in ore grade quality. Indeed, this expecta-
tion has been a primary driving force be-
hind developing countries’ interests in
trade liberalisation. However, trade liber-
alisation may also provide opportunities
for industrialised mineral-producing
countries to ‘win back’ their natural com-
parative advantage through a ‘levelling
of the playing field’.

This debate about liberalised trade has
recently adopted a new focus — that of
environmental impact. Whichever way
the geographic distribution of metal min-

ing and processing is to shift, whether it
is away from the industrialised countries,
towards developing countries or vice
versa, then there should be provisions in
place to ensure operations are closed in
an environmentally sound manner. How-
ever, if liberalised trade is to ‘level the
playing field’, then a different set of is-
sues relevant to environmental protection
need to be addressed regarding the rela-
tionship between environmental manage-
ment, production efficiency and competi-
tiveness.

Determinants of competitiveness
in metal production

Considerable empirical analysis has
shown that, in the absence of tariffs, quo-
tas or other trade policy interventions, the
production of minerals will gravitate to-
wards those firms which have the lowest
production costs. Cost-determining fac-
tors often relate to the geological endow-
ment available to firms, but can also be
influenced by a host of other factors in-
cluding access to credit, technology and
skilled labour. Public policies can also
play a significant role in shaping the
competitiveness of mineral-producing
firms. They influence the extent to which
firms are able to implement technologi-
cal change, economies of scale, learning
processes and product differentiation
etc., and consequently can have a pro-
found impact upon world trade of miner-
als commodities. While Peck et al [16]
have maintained that, in the long run,
production of metals will continue to
gravitate towards those locations and
firms with the lowest production costs,
they acknowledge that public policies
can work to reduce market imperfec-
tions, improve environmental perform-
ance, assist in economic diversification
efforts and help in the achievement of
other social goals. Warhurst [22,23] has
supported this finding and has argued
that policy mechanisms are required to
enhance the metal and mineral process-
ing industry’s ability to innovate by pro-
moting technological and organisational
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change as well as economic and produc-
tive efficiency. Thus, trade policy, indus-
trial policy, science and technology
policy and regional policy can play an
important role towards achieving the
twin objectives of environmental and
economic development. Indeed as Aydin
[3] has suggested, in order to implement
the provisions with respect to trade, de-
velopment and environment outlined in
Agenda 21, the Plan of Action which re-
sulted from the Rio Earth Summit in
1992, “creating a competitive pressure to
undertake environmentally sound man-
agement practices is better than creating
a competitive pressure to avoid environ-
mental liability costs...”. This observa-
tion is crucial to an examination of the
effects of new and existing trade policies
on the relationship between environmen-
tal and economic performance in metal
mining and processing firms.

Both absolute values of production
costs and changes in relative costs are
important indicators of competitiveness
in the minerals industries. The former re-
flect geographical and geological fea-
tures as well as domestic factor prices,
production methods, exchange rates,
taxes and institutional arrangements.
Differences in absolute costs can be en-
hanced or offset by differences in ore
grades and, for some minerals, the value
of by-products or penalties for associated
pollutant elements. These variations in
costs mean that trade policies are likely
to have a differential impact on the com-
petitiveness of firms in different coun-
tries. In other words, high cost producers
are more likely to go out of business
(with concomitant clean-up problems)
than low cost producers. In addition,
firms mining high grade ores using inef-
ficient techniques could make just as
much profit (with a poorer environmental
record) as firms mining lower grade ores
using more efficient technologies.

Environmental performance relates to
the proficiency of a firm’s environmental
protection strategy and the effectiveness
of its environmental management Sys-
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tem. It is related to, but not contingent
upon, the firm’s record of environmental
compliance.

Environmental implications
arising from geographical
patterns of production

A review of trends and shares in produc-
tion capacity and reserves by region, see
tables 1 and 2 respectively, indicates a
general upward trend in developing
country shares of future production ca-
pacity, particularly for bauxite, copper
and tin. Environmental problems associ-
ated with metals production are evident
throughout the world. The existence of
important mining regions in North
America, and Australia mean that up-
stream problems such as land degrada-
tion, acid mine drainage and tailings sta-
bility, are not simply confined to devel-
oping countries, which are usually con-
sidered the major exporters of primary
materials and the site of pollution havens.
Nor is smelting-related pollution a prob-
lem confined to the industrialised coun-
tries. Rather, pollution problems relate to
the scale, vintage and efficiency of op-
erations, not to the mining activity per se.

Most smelters located in developing
countries were established before rigor-
ous environmental regulation was intro-
duced and then would lose their cost-ad-
vantages if they were obliged by law to
incorporate expensive add-on environ-
mental controls to match the environ-
mental standards achieved by new flash
smelters in countries such as the USA,
Canada and Japan.

It is also important to note that if trade
policies or environmental regulation
forced these smelters in developing
countries to close (as they have in the
United States), new investments (re-en-
forced by credit-conditionality requiring
best-practice technology) would likely
result in the installation of modern flash
smelters regardless of location and regu-
latory regime.

Satisfying demand through increasing
metals recycling also poses significant

environmental and trade implications.
First, policies to promote a greater degree
of recycling within a country could con-
stitute a non-tariff barrier to metals trade.
Second, there could be unforeseen envi-
ronmental effects in increasing second-
ary output at the expense of primary pro-
duction. Finally, changes in trade policy
may also stimulate further technological
advance towards ‘dematerialisation’ or
metals substitution in industrial products.

Environmental implications

of the socio-economic context

of metals production

A number of socio-economic and politi-
cal factors influence the environmental
performance of mining and mineral
processing operations across trading re-
gions. For example, in the small enter-
prises that predominate in many develop-
ing countries, factors related to poverty
may condition behaviour toward the en-
vironment. Moreover, the socio-eco-
nomic organisation of the production en-
terprise and its relationship with the state
may also effect the nature and extent of
environmental degradation.

Small-scale informal mining enter-
prises have grown in developing coun-
tries for a number of reasons including
the closing down of large-scale ineffi-
cient mines and processing plants, grow-
ing poverty, and new ‘gold rush’ phe-
nomena associated with recent large gold
discoveries in the Amazon and its tribu-
taries in Bolivia, Brazil, Colombia, Ecua-
dor, Peru and Venezuela. In Brazil alone,
the number of tin and gold ‘garimpeiros’
are estimated to number between
300 000 to 1 million, Hanai [9]. The en-
vironmental behaviour of these small-en-
terprises is closely linked to poverty. The
miners generally are poorly educated
with no formal technical training. They
have little access to technology or the
credit to buy it. Trade policies that result
in the closure of large scale inefficient
mining operations might be expected to
lead to an increase in the number of
small-scale enterprises. Miners who have
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Table 1. Mine and processing plant capacities for selected non-ferrous metals

Commodity/Region Actual Projected
1985 1987 1990 1995 2000

ktly % ktly %  ktly %  ktly % ktly %

Bauxite mining
World 120 030 100.0 124 343 100.0 131 706 100.0 134 608 100.0 143158 100.0
Industrial countries 43 410 36.2 44 895 36.1 43345 322 42745 31.8 44745 313

Dev. countries (incl. China) 60 170 50.1 62998 50.7 71913 54.6 75413 56.0 81412 56.9
ex-USSR and Eastern Europe 16 450 13.7 16450 13.2 16450 12.5 16450 12.2 17 000 11.9

Alumina
World 41 925 100.0 41549 100.0 42414 100.0 44334 100.0 48825 100.0
Industrial countries 23 875 57.0 22629 54.5 21109 498 21609 48.7 22600 46.3

Dev countries (incl. China) 11 400 27.2 12520 30.1 14905 35.1 16325 36.8 19325 39.6
ex-USSR and Eastern Europe 6 650 15.9 6 400 154 6400 15.1 6 400 14.4 6 900 14.1

Aluminium

World 18 461 100.0 18928 100.0 20420 100.0 21739 100.0 24246 100.0
Industrial countries 11 099 60.1 10429 55.1 10533 51.6 10859 50.0 11446 47.2
Dev. countries (incl. China) 3812 20.7 4 687 249 5957 29.2 6 580 30.3 8300 34.2
ex-USSR and Eastern Europe 3 550 19.2 3812 20.1 3912 19.2 4300 19.8 4 500 18.6

Lead mining
World 3323 100.0 3429 100.0 3469 100.0 3525 100.0 3600 100.0
Industrial countries 1812 54.5 1 949 56.8 1 890 54.5 1875 53.2 1 800 50.0

Dev. countries (incl. China) 1511 45.5 1480 432 1579 45.2 1 650 46.8 1 800 50.0
ex-USSR and Eastern Europe — — - = = = = = _

Lead refining (primary)
World 3619 100.0 3447 100.0 3522 100.0 3612 100.0 3550 100.0
Industrial countries 2354 65.1 2 206 64.0 2221 63.1 2221 61.3 2100 59.2
Dev. countries (incl. China) 1265 35.0 1241 36.0 1301 36.9 1400 38.7 1450 40.9
ex-USSR and Eastern Europe — — — — — — —

Lead refining (secondary)
World 2 365 100.0 2358 100.0 2420 100.0 2346 100.0 2700 100.0

Industrial countries 1947 82.3 1 897 80.5 1897 78.4 1921 75.5 2000 74.1
Dev. countries (incl. China) 418 17.7 461 19.6 523 21.6 625 24.6 700 259
ex-USSR and Eastern Europe - — - — — — — — —

Source: Minerals Handbook: 1990/91, Stockton Press, NY, 1990, Prepared by D C O’Connor.
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lost jobs in the formal sector would be
likely to regroup as small cooperatives to
mine deposits considered unviable by the
formal sector.

State-owned mining companies are
generally larger-scale operations found
in the developing countries of Africa,
Latin America and Asia. These opera-
tions are often inefficient and more pol-
luting than private sector firms. They
tend to employ obsolete technologies
which were designed before their associ-
ated environmental effects were fully un-
derstood or deemed relevant. Often the
plant processes were inherited on nation-
alisation in the 1950s and 1960s, and
have not been modernised since. Ineffi-
cient operating regimes, a lack of spare
parts, excess capacity, frequent break-
downs, and ignorance of environmental
safety procedures combine to cause envi-
ronmental problems. A lack of invest-
ment capital, which characterises many
of the mineral producing developing
countries, further reduces the prospects
of State mining companies to reducing
pollution. Moreover, by virtue of being
State-owned, such facilities may exacer-
bate their situation through receipt of ‘in-
appropriate’ aid packages which impose
over-specified or poorly adapted proc-
esses and procedures. Corruption on the
part of poorly informed government offi-
cials may reinforce subsequent poor
technological choices resulting in pollu-
tion problems, Warhurst [22].

Privately-owned and multinational
mining corporations, which are preva-
lent in the industrialised mining coun-
tries as well as in developing countries,
benefit from a number of factors which
frequently combine to render them less
serious environmental offenders than are
small scale or state owned firms. These
factors include greater economic effi-
ciency, greater access to modern technol-
ogy, greater degrees of technology diffu-
sion between subsidiaries and their other
centres of operations, fear of expropria-
tion or retrospective penalty for ‘poor’
environmental behaviour, finance condi-
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tionality, and finally the opinions of in-
creasingly more environmentally-con-
scious shareholders or the public in their
home country. These factors, however,
are only emerging influences and do not
apply to all international operations.

Free trade agreements

and metals production

As a result of several rounds of negotia-
tion in the General Agreement on Tariffs
and Trade (GATT), tariffs on base metals
and minerals are likely to be a smaller
impediment to trade than was once the
case. As metal producers in industrial-
ised countries have lowered tariffs on
minerals, however, there has been a con-
current shift in these same countries to-
wards the use of contingency measures
such as anti-dumping regulation,
countervailing duties, and orderly mar-
keting agreements, to protect domestic
metal producers from perceived forms of
foreign subsidy. Many developing coun-
tries, moreover, continue to use import
levies as a source of government revenue
and to encourage domestic production.
Tariff protection in most industrialised
countries is low on raw minerals, but on
processed minerals often escalates to 2—
20 times the rate on raw ore or concen-
trates. Gallagher [7], for instance, has
noted that while US and Japanese tariffs
on unalloyed zinc were 1.9 per cent and
3.5 per cent respectively, tariffs on al-
loyed zinc were 19 per cent and over 50
per cent respectively. Similarly, titanium
ore admitted to the US market is not sub-
ject to tariff, but the import of titanium
dioxide is subject to a tariff of 6.9-9.9
per cent and refined titanium receives a
levy of 17.5 per cent. The reduction of
these tariffs could offer significant op-
portunities for developing countries to
diversify their minerals production ac-
tivities into high value-added products.
The associated new investment would,
by virtue of its modern and credit-condi-
tioned nature, be likely to incorporate
best practice in environmental protec-
tion.

Despite recent GATT negotiations,
considerable reluctance has been shown
on the part of some countries to reduce
tariffs on processed minerals, or in the
case of developing countries, on metal
ores. In December, 1993 Brazil an-
nounced that it would raise import duties
on lead, zinc, aluminium, tin, cast iron,
cobalt, and ferro-alloys to 5 per cent of
the product’s value. Previously, the 5 per
cent tax was charged only on imports of
copper and nickel. The Commerce Secre-
tariat in Brazil has claimed that the coun-
try “needs minimal tariff protection due
to the problems caused by low world
prices, the flood of imports from the
former Soviet Union and exchange rate
difficulties” [10]. Some Latin American
metal producers (Brazil, Argentina, Para-
guay and Uruguay), which will operate
within the MERCOSUR common market
after January 1, 1995, have indicated that
they may adopt a common 18 per cent
tariff on imports of non-ferrous metals
from third countries.

However, the most contentious set of
tariffs originate in Japan, a country with
virtually no natural mineral resources.
Japan has built a thriving metal process-
ing industry which is extensively pro-
tected by tariff walls. For instance, Japan
currently imposes an 8 per cent duty on
imports of refined copper, a value which
translates to about 15000 JPY/tonne or
6.5 cents/Ib [11]. Only 1 per cent of the
copper smelted in Japan comes from
Japanese mines; rather concentrate is ac-
quired (duty free), processed, and sold to
domestic customers at a considerable
profit. The duty on refined copper im-
ports discourages domestic industries
from using foreign supplies. Moreover,
the Japanese smelting and refining indus-
try accounts for more than 60 per cent of
the supply of internationally traded cop-
per concentrate. Firms such as Magma
(in the US) have indicated that this tariff
is an implicit subsidy for Japanese pro-
ducers. The US producers’ claim is that
the tariff leads to severe market distor-
tions since Japanese producers occasion-
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ally export their ‘subsidised’ refined cop-
per to other Asian countries with heavy
demand — such as Taiwan and South Ko-
rea — through cartel-type networks.

The Canada—United States Free Trade
Agreement (FTA), signed on 2 January,
1988, set the stage for many of the free
trade agreements currently being negoti-
ated in other parts of the world as well as
for the GATT negotiations. The FTA
called for a total elimination of tariffs be-
tween the two countries within ten years
of its enactment on 1 January, 1989. The
FTA established a new set of trade rules,
common to each country, to govern
countervailing and anti-dumping actions.
For instance, by 1 January, 1996, Canada
and the US are to have negotiated a com-
mon agreement on subsidies. Anderson
[1] has suggested that it is unlikely that
Canada and the US will agree on a com-
mon subsidy code, given basic national
differences with respect to the role of
government in regional development, in-
dustrial policy and social welfare. Yet a
common subsidy code is expected to be
at the heart of this and many of the free
trade agreements undergoing present ne-
gotiation. A binding dispute resolution
mechanism was negotiated to deal with
the application of countervail or
antidumping duties. Such duties are usu-
ally applied when one of the two coun-
tries perceives that exports are the recipi-
ent of ‘unfair’ production subsides. The
FTA, therefore, provides an appeal sys-
tem which can take action against the de-
cisions of each other’s trade regulatory
bodies. The Canada-USA Trade Com-
mission can make use of a binding bi-na-
tional panel of five members, which pro-
vides a means by which regulatory bod-
ies review trade dispute cases and, if nec-
essary, allow similar trade restrictions or
termination of the agreement. This ap-
peal system is generally considered to be
much faster and more cost effective than
the old mechanism of dispute resolution
which involved international diplomacy
or costly legal action. However, each
country does retain the right to impose
sovereign rules on trade.
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The North American Free Trade
Agreement (NAFTA), which has been
negotiated between the governments of
Canada, the US and Mexico, aims to re-
move all trade and tariff barriers between
the three countries over a fifteen year pe-
riod. It was signed on December 17, 1992
and is very much based on the current
Canada-US FTA model. Member coun-
tries of the European Union have ac-
cepted a more formal arrangement, con-
senting to the establishment of a central
form of government which deals with a
number of issues, including those relat-
ing to trade and environment, on a Un-
ion-wide basis. Moreover, the Union can
become party to international trade con-
ventions such as GATT and international
environmental agreements such as the
Montreal Protocol.” The Union has a
supra-national authority to address trade
matters of relevance to the Union’s
Member States.

MERCOSUR is a new regional trading
block in Latin America that became fully
operational on December 31, 1994. The
signatory countries, Brazil, Argentina,
Paraguay and Uruguay, have agreed to
form a single market economic block,
similar to the European Union. To date,
most of the activity within MERCOSUR
has concerned trade and economic policy
aimed at boosting its export-oriented sta-
tus. Less consideration has been given to
national industrial policies, planned
growth, regulation of labour and environ-
mental protection, Onestini [13]. Moreo-
ver, little consideration has been given to
enhancing the trade of goods and serv-
ices between the signatory countries.
Rather, the emphasis has remained on
exploiting comparative advantages in the
signatory countries to achieve the best
export performance possible for the
MERCOSUR block. This type of trade
policy would naturally tend to favour
non-value added exports of commodity
type products - including, to a large extent
minerals and metals. The MERCOSUR
trading block, therefore, appears to be
oriented predominantly towards enhanc-
ing exports of unprocessed products to

earn foreign exchange in the short term,
rather than ensuring long-term environ-
mentally and economically sustainable
development within the trade region.
Public pressure has not forced
MERCOSUR to deal with the latter, as it
did in the NAFTA negotiations. Whether
this will effect the trade block in the fu-
ture remains to be seen, since environ-
mental considerations will inevitably
have to be dealt with if it wishes to be-
come fully integrated with the NAFTA
agreement.

Environmental protection
and liberalised trade
in metals production

One of the most widely discussed and
controversial aspects of the 1992 United
Nations Conference on Environment and
Development (UNCED) in Rio was the
goal of increased integration of interna-
tional trade and environmental protection
objectives. Chapter 2 of Agenda 21 (the
Programme of Action which resulted
from the Rio Earth Summit) describes
the relationship between international
trade and environmental protection, as
well as the conditions under which the
two objectives can be mutually support-
ing. Chapter 8, which is concerned with
economic and environmental integration,
calls for the reduction of subsidies which
do not conform to sustainable develop-
ment objectives; the reformation of eco-
nomic and fiscal incentives to promote
environmental and development objec-
tives; and the establishment of new mar-
kets in pollution control and environmen-
tally sound resource management. !
However, there remains a split be-
tween two schools of thought on these is-
sues. One contends that increased liber-
alisation of trade will improve environ-
ment and development objectives,
through accelerated modernisation. The
other claims that the two goals are not
mutually supportive, Bhagwati [4] and
Daly [6]. The two key problems which,
in our opinion, need to be resolved to rec-
oncile these differences of opinion con-
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cern first, green protectionism and sec-
ond, the focus and interpretation of gov-
ernment policies to promote and regulate
industry.

Green protectionism

Much confusion surrounds the use of the
term “Green Protectionism”. It essen-
tially refers to various forms of trade pro-
tectionism under the label of environ-
mental protection. Government in both
the industrialised and developing coun-
tries have expressed fears that environ-
mental protection measures could be
turned into instruments of trade protec-
tionism.

In the 1980’s, trade laws — particularly
in the US — could be interpreted as mov-
ing increasingly towards using green pro-
tectionism to protect domestic natural re-
source-processing industries. In several
well-documented cases, government-
sponsored initiatives to encourage sus-
tainable environmental management or
economic diversification were ques-
tioned as being unfair subsidies.
Palmeter [15] documented a relevant
case for the minerals industry concerning
the banning of Canadian asbestos by the
United States. This determination was
applied to a wide variety of asbestos-
based minerals with very different prop-
erties (which as a result generated very
different types of risk). The interpreta-
tion of this case by Palmeter as one of
green protectionism stems from the fact
that most of the asbestos consumed in
North America is produced in Canada,
but used in the US. The ban would have
led to the employment of substitute prod-
ucts not sourced in Canada, thereby di-
verting trade to other sources — including
US production of substitutes.

The International Council on Metals
and the Environment (ICME) has been
arguing at the international level for gov-
ernments not to impose wide discrimina-
tion against natural products. Instead, it
argues, discrimination should be made
on the basis of ‘speciation’ — the form in
which metals are used in society, and
whether these individually represent un-
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acceptable risks to society and the envi-
ronment. By banning an imported prod-
uct on environmental grounds, a country
could promote domestic production of
substitutes at the expense of the import.
In many industrialised countries, the
metals producing industries are viewed
as being in decline, mature and polluting,
therefore there is considerable effort to
develop metal substitutes. The use of en-
vironmental import limitation mecha-
nisms may also provide incentives for the
development of a domestic production
capability for substitutes. It is, therefore,
increasingly being recognised that work-
able modern trade agreements cannot be
made without taking such resource and
environmental issues into consideration.

Environmental regulations

Another significant debate surrounding
the implications of liberalised trade for
minerals production, concerns environ-
mental regulations. In industrialised
countries, the primary concern of mining
firms is that lower environmental stand-
ards in developing countries might serve
as unfair sources of competitive advan-
tage. In these cases, producing firms see
the costs of meeting increasingly strin-
gent environmental regulatory standards
as “additional” production costs not yet
borne by firms in developing countries.
Another concern of industry in some in-
dustrialised countries, such as the US, is
that government intervention to help pol-
luting mineral producers achieve im-
proved levels of environmental perform-
ance constitute unfair forms of subsidy
(since these efforts can simultaneously
lead to improvements in production effi-
ciency or reductions in operating costs,
through related savings in energy or rea-
gent inputs). However, the public in
some industrialised and indeed many de-
veloping countries, accept the need for
government intervention to help modern-
ise key industries in an effort to alleviate
environmental pollution. Firms in devel-
oping countries, however, are primarily
concerned that higher environmental
standards in industrialised countries, or a

move towards the ‘eco-labelling’ of im-
ports to reflect environmental standards
at source, may be used implicitly as non-
tariff barriers against their exports.
Much of the policy discussion con-
cerning the environmental implications
of liberalised trade has therefore focused
explicitly on how a set of environmental
regulatory “floors” can be built, to ensure
that liberalised trade does not promote
growth at the expense of the environ-
ment. While this discussion is key in
moving towards a realisation of environ-
mental and economic benefits from liber-
alised trade in the metals sector, it needs
to be reconciled with the general ques-
tion of what constitutes a subsidy in the
metal mining and processing industry.

Subsidies

Mineral-producing firms can benefit
from a range of government policy in-
struments, which vary between coun-
tries, such as tax benefits, grants, conces-
sionary loans, research and development
programme support, utility concessions,
and infrastructure development projects.
Many of these practices are deemed to be
direct forms of subsidy. They have come
to be an increasingly important issue for
the mining and metals industries be-
cause, in times of low or declining world
economic growth, there is increased
pressure to take refuge from the free mar-
ket.

Governments most often intervene at
low points in metals cycles, Porges [17].
GATT, however, endorses the argument
that subsidies distort international trade
and that the appropriate action to offset
this is a countervailing duty on subsi-
dised imports. The GATT “Subsidies
Code” is important in helping to deter-
mine what constitutes a countervailable
subsidy. The third “Subcode” is most rel-
evant to metals and minerals trade since
it limits government subsidisation of ex-
ports of industrial products and miner-
als.2 The Subsidies Code also obligates
countries to take action which prevents
the use of certain forms of domestic sub-
sidy. Therefore, while the GATT Subsi-
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dies Code recognises the legitimacy of
countries to use certain forms of domes-
tic subsidy, it also provides an interna-
tional legal basis for use of counter-
vailing duties against those subsidies
which could injure domestic producers in
an importing country. If competitors are
“dumping” government subsidised min-
erals in export markets, then anti-dump-
ing duties can be used to offset the “mar-
gin” of dumping.3

The highly cyclical, price-dependent
nature of minerals production has made
some mineral producers highly con-
scious of perceived subsidy in other
countries, especially during cyclical
downturns. US copper producers, for in-
stance, have been critical of price support
guarantees provided by the Chilean gov-
ernment to private sector mines, so that
even in periods of depressed copper
prices, the continuation of operations is
ensured. These critics have claimed that
such subsidies have led to surplus pro-
duction, where otherwise operations
would have curtailed production,
Romagnoli [18].

Mineral-related subsidy practices have
been under scrutiny at GATT and in the
Canada-USA FTA. The subsidy debate is
relevant to mineral producers throughout
the world. Some mineral producers have
attributed a large part of their current
economic problems to foreign sub-
sidisation practices.* As a result, subsi-
dies have been interpreted in new ways
(conferred by means other than direct
payments) and do not necessarily result
in lower costs or prices, Anderson [1].

The role of government in assisting
firms to comply with environmental
regulations is increasingly relevant to the
debate over subsidies. Some govern-
ments require the costs of adjustment to
environmental regulations to be borne
exclusively by industry, while other gov-
ernments pick up part of the costs
through direct cash transfers, the tax sys-
tem, or research and development sup-
port. In 1984, for instance, the Canadian
federal and provincial governments
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agreed to a two-phase (25 per cent by
1990 and 25 per cent more by 1994) sul-
phur dioxide reduction programme as
part of international negotiations with the
US. The cost of this program for smelting
firms was estimated by one study to be
between 1.4-1.8 billion CAD in capital
expenditures plus additional initial oper-
ating costs, Gerin [8]. This Acid Rain
Reduction Program called for cost shar-
ing by the federal and provincial govern-
ments and the private sectors. To assist
firms meet negotiated targets, the federal
government contributed 150 MCAD , a
figure matched by the provinces, to be
made available to firms for pollution
control and the modernisation of facili-
ties. Of this total amount contributed by
government, a 25 MCAD fund was es-
tablished for smelter research and devel-
opment. Moreover, an 18 MCAD per
year fund was set up for joint federal/pro-
vincial research and monitoring. US pro-
ducers objected to the availability of this
type of assistance despite its targeting of
environmental protection improvement
measures, on the basis that it represented
a subsidy. However, these objections ig-
nored that fact that at least part of this
subsidy benefited those affected by acid
rain. While no countervail action was
taken against Canadian mineral firms
which benefited from the Acid Rain Con-
trol Programme, there remains a possibil-
ity that government intervention to im-
prove environmental protection through
direct or indirect subsidy is a potential
‘black hole’ in the liberalised trade dis-
cussion. In fact, there has been limited
consideration of how liberalised trade
will deal with:

» Government intervention designed
to promote the development of
greenfield projects which iricorpo-
rate very high environmental stand-
ards

e Government intervention that si-
multaneously improves environ-
mental protection and the economic
performance of firms.

The subsidy debate has also focused
on investments in mine-related infra-
structure  for greenfield projects,
Anderson [2].

The infrastructure system is normally
owned and operated by governments and
their involvement in the development of
such projects is usually rationalised in
social terms. The infrastructure debate is
likely to become more contentious in the
1990s. Anderson [2] has claimed, fur-
thermore, that there are inherent prob-
lems in attempting to measure such sub-
sidies. Critics of US trade practice have
identified related practices which could
be interpreted as subsidisation. For in-
stance, the vast US infrastructure system,
including many aspects necessary for
minerals production, was largely funded,
directly and indirectly, by government.
The Alaska Industrial Development Au-
thority, a state agency, pre-built the nec-
essary infrastructure for Cominco’s large
Red Dog project at a cost of over 150
MUSD.

Other practices such as percentage de-
pletion of capital investment, royalty-
free mineral development rights, prefer-
ential government procurement, and con-
cessionary financing could also be inter-
preted as subsidies to minerals produc-
tion. Over the past decade, numerous
concessions and grants were provided to
US copper producers to facilitate mine
re-opening. These included property tax
remissions, concessional financing (in-
dustrial development revenue bonds and
pollution revenue bonds) and conces-
sionary power rates.

Firm-specific government assistance

schemes have also been utilised in the
minerals industry to support one-industry

‘towns. Without such assistance, it has

been argued, a mining community could
suffer severe economic hardship. The
case for public assistance is particularly
strong if a firm’s problems are though to
be cyclical, if the population is aged, if
alternative economic prospects are ex-
tremely limited or if the population is
highly resistant to relocation.
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Table 2. World mineral reserves, total and by region 19881989

Mineral World Static reserve Shares of global reserves, %
estimated life, years Developed Developing Centrally
reserves® Mt countries countries planned
Bauxite 23200 217 25 71 4
Copper 3522 408 30 55 15
Gold 0.423 22 69 16 15
Lead 704 20 59 14 27
Nickel 495 578 26 21 53
Silver 0.286 19 44 36 20
Tin 43 21 11 72 17
Zinc 147 21 64 21 15

Source: Mineral Handbook 1990/91, Stockton Press, New York, 1990, prepared by D C O’Connor.

Notes: 1. Bauxite: Based on existing recovery techniques, the recoverable aluminium content of the world’s bauxite reserves is 1 billion tonnes
for developed economies, 3 billion for developing economies, and 250 million for centrally planned economies. 2. Copper: Measured in terms
of contained copper. 3. Gold: Million tonnes of metal; the figures for centrally planned economies are only for the USSR; there are substantial
stocks of gold held in central banks, estimated at 39,000 tonnes, plus 48,000 tonnes held in the form of coin, bullion and jewellery.

4. Lead: Million tonnes of metal. 5. Nickel: Measured in terms of contained nickel; the average grade of the reserves included exceeds 1 per cent
nickel. 6. Silver: The greater part of reserves and resources is associated with base metals such as copper, lead, and zinc. 7. Zinc: Measured in
terms of contained zinc. 8. Refers to land-based reserves only. 9. Reserves are defined as recoverable materials in the reserve base that can be
economically extracted or produced at the time of determination. The reserve base also include demonstrated marginally economic and

subeconomic reserves.

In many developing or newly industri-
alising countries (which represent much
of the “new” competition in the mineral
sector) market failure abounds and gov-
ernments commonly intervene to pro-
mote industrial development. These
countries fiercely protect their sovereign
right to pursue mineral development
through a variety of state-supported
schemes. Most countries do not consider
their natural resource assets to be subject
to negotiation, Romagnoli [18]. Moreo-
ver, national resource investment deci-
sions have routinely been excluded from
trade treaty negotiations. Although many
governments pursue economic growth
objectives and the earning of crucial for-
eign exchange through the development
of mineral resources, they also place em-
phasis on distributional and regional
stabilisation objectives. Attention to
other non-market objectives such as na-
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tional unity, regional employment, cul-
tural identity and economic sovereignty
is also relevant to minerals development.
In some situations, therefore, the stimula-
tion of mining activity will be seen to be
the most efficient policy instrument for
attaining objectives such as incremental
income and employment, preservation of
community life, and diversification of
the economic base. Many of these broad
goals have been nurtured through explicit
regional development policies. The Uru-
guay Round of GATT negotiations has
resulted in changes to the GATT Subsi-
dies Code which recognises that subsi-
dies towards regional development,
R&D, and some pollution control equip-
ment are “non-actionable”. However,
given the differences in political philoso-
phy across nations with respect to the in-
volvement of government in mineral de-
velopment projects, it is highly likely that

perceived minerals-related subsidies will
continue to receive attention in the inter-
national trade arena.

Trade-related investment measures

The mining and processing industry to-
day is more global than ever. Countries
without significant natural resource en-
dowments are still host to firms which
operate in countries that contain signifi-
cant deposits. Moreover, firms in tradi-
tionally strong mineral producing coun-
tries with large sources of domestic sup-
ply (such as Australia, Canada and the
United States) have moved their opera-
tions beyond national boundaries in
search of new, higher grade deposits and
attractive economic opportunities. The
liberalisation of investment regimes,
commonly as part of structural adjust-
ment policies, has led to a growth of joint
ventures between multinational compa-
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nies and miniturised state corporations.
Developing country firms have also be-
come increasingly involved in joint ven-
tures with firms in other developing
countries, Warhurst [21].

Governments in both industrialised
and developing countries offer incentives
to attract investment (both from domestic
or foreign firms) for mineral develop-
ment  projects.  Develop-for-import
schemes, involving forms of firm-level
collaboration, technological transfer, and
training assistance are increasingly com-
mon. These can be supplemented by
other incentives such as the provision of
infrastructure, access to state-conducted
research, government-secured loans, or
favourable tax rates. In many countries,
however, governments are also imposing
conditions on the way in which mineral
development occurs. The primary rea-
sons behind such conditions are socially
related — to promote opportunities for
employment and economic diversifica-
tion, and the protection of worker health
and the environment. Credit, loan or per-
mit approval may be conditional upon
the guarantee that international mining
and metal processing firms use best prac-
tice technology and techniques, as well
as provide adequate training for the local
workforce. Environmental protection re-
quirements are another form of condi-
tional constraint on investment, espe-
cially when liability provisions are in-
cluded through bonding mechanisms or
when a certain level of performance is
required to maintain operating permits.

The most important government fiscal
instruments applied to mineral develop-
ment, which hence can act as important
incentives or disincentives to investment,
are royalties, corporate tax, additional
profits tax, withholding tax on interest
and dividends, depletion allowances,
various sales taxes, and government eq-
uity holding acquired on concessional
terms. In most countries corporate tax is
the principle form of resource rent ex-
traction. Tax levied on income after de-
duction of clearly defined production
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costs and allowances is often intended to
create development incentives, particu-
larly in developing countries.

Sometimes as an investment incentive,
private investors may be allowed to write
off all pre-operational expenses at a
project’s outset, rather than charging
them incrementally over the project’s
lifetime. This can be extended to include
costly environmental impact assessments
and public enquiries. Governments have
developed a number of other innovative
ways of reducing the tax burden on cer-
tain mineral-producing ventures. For in-
stance, they may choose to receive divi-
dends rather than taxes. This type of ar-
rangement is well-suited to the cyclical
nature of the metals industry and may
improve the competitive position of
firms adversely affected during market
downswings. Another interesting tax
break enables fees for managerial and
technical services to be charged and de-
ducted from net profits which are exempt
from local taxation, Padmore [14]. A fur-
ther concession relating to price cycles is
the provision for the carrying forward of
losses. Mining firms are also often able
to take advantage of special provisions
concerning exploration and development
which in some cases are extended to re-
search and training, in addition to deple-
tion and other development oriented ac-
tivities. For example, the Canadian gov-
ernment recently decided that environ-
mental performance liability bonds, re-
quired for mining operations in some
provinces, can be tax deductible [12].

Exploring the environmental
implications of liberalised trade
for the minerals industry

The discussion above highlights the gen-
eral point that governments can intervene
in minerals production using a range of
mechanisms, not typically associated
with trade policy, but which currently
have important implications in the new
era of liberalised trade. Environmental
protection in mineral-producing coun-

tries or regions, however, remains very
much firm-specific. Empirical evidence
generated by the Mining and Environ-
ment Research Network, has demon-
strated that there is as much variation in
firms’ environmental practices within
countries (operating under a single regu-
latory regime) as between countries (op-
erating with different regulatory sys-
tems), Warhurst [22]. The explanation
for this is rooted in the determinants of
environmental management practices in
the firm. Indeed, the environmental pro-
tection strategy of a mining enterprise
seems more closely related to its innova-
tive capacity than to the regulatory re-
gime within which it operates, Warhurst
[22]. Capacity to innovate, in turn, is re-
lated to production efficiency, the entre-
preneurial characteristics of the firm’s
management, access to capital, techno-
logical resources and skills, and the
broader policy and economic environ-
ment in which it operates. This evidence
also suggests that technical change is re-
ducing both production and environmen-
tal damage costs to the advantage of
those dynamic firms which possess the
competence and resources to innovate.
Such firms include mining enterprises in
developing countries, as well as multi-
national firms. However, the evidence is
strongest for large new investment
projects and greenfield sites. In older,
ongoing operations, good environmental
practices correlate closely with produc-
tion efficiency, and environmental degra-
dation is greatest in inefficient operations
working with obsolete technology, lim-
ited capital and poor human resource
management. The challenge of the liber-
alised trade paradigm is to ensure the clo-
sure of such operations does not involve
transferring an environmental legacy to
society. If liberalised trade causes high
cost operations to close and transfer high
externalities, in the form of environmen-
tal damage costs, directly to society, then
many would argue that it has failed from
an environmental perspective. However,
if liberalised trade provides an incentive
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for mineral-producing firms to improve
productive efficiency while internalising
and diminishing the environmental exter-
nalities associated with their operations,
then it can be argued that the paradigm
succeeds from an environmental per-
spective. There is an important role for
government, or the appropriate inter-
governmental authority, to play to ensure
that the latter occurs, rather than the
former.

Governments tend to intervene in min-
eral development projects for a variety of
reasons. From an environmental perspec-
tive it could be argued this intervention
should be away from practices which
support the continued operation of high-
cost, inefficient operations, towards fos-
tering the development of technological
and managerial capabilities to promote
organisational and technological change
in such organisations. Opening new lines
of credit may be an important starting
point. The improved production effi-
ciency resulting from such an approach
will a priori result in improved overall
environment management, including bet-
ter workplace health and safety. This is
starting to occur and the Acid Rain Con-
trol Programme in North America is a
good example. However, it remains un-
clear as to how such forms of interven-
tion will be interpreted under the para-
digm of liberalised trade due to the con-
current enhanced efficiencies in both
economic and environmental perform-
ance that would be expected to occur.

Environmental regulation
and trade agreements
and policies

To a significant extent, the stringency of
environmental regulation has compelled
firms to innovate and develop more cost
efficient production techniques and
methods of organisation, sometimes
achieving environmental standards above
those currently required, Tilton [19] and
Warhurst [22]. Crowson [5], Tilton [20]
and Warhurst [22] have suggested that
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the cost advantages derived by major
metal mining firms from lenient environ-
mental policies and standards may be
short-lived.  Although environmental
regulations, like infrastructure and geo-
logic potential, play a role in determining
mineral project decisions, most new
metal producing technologies are in any
case developed to meet stringent envi-
ronmental standards. Since these tech-
niques also happen to be the most cost
effective, often by virtue of their superior
energy efficiency, they tend to diffuse
throughout the world. As suggested
above, governments can assist the diffu-
sion of environmentally efficient equip-
ment and knowledge through carefully
crafted trade-related investment meas-
ures and other incentives. Even in less
regulated developing countries, environ-
mentally-sound technology is being used
for minerals production despite the rela-
tive lack of stringency in the enforcement
of environmental protection legislation,
Warhurst [22].

This evidence contradicts the pollution
haven hypothesis about world trading
patterns, which suggests that interna-
tional firms will respond to stringent
regulation at home by moving the more
pollutant parts of their production proc-
ess to developing countries or by selling
their old pollutant technology to develop-
ing country firms at discount prices. Min-
eral-producing firms are also aware that
even if current law does not require best
environmental practice, it will likely do
so in the future. Since the production life
of large mining and mineral processing
operations can be quite long, it is much
cheaper in the long run to avoid retrofit-
ting and introduce environmental best
practice into a project at the outset, rather
than when controls are inevitably. re-
quired later on. Furthermore, accumu-
lated environmental liabilities limit the
option of firms to sell-out should invest-
ment conditions change. Finally, it is im-
portant to emphasise that environmental
regulation per se may not confer a nega-
tive effect on either competitiveness or

the geographical location of facilities.
Rather the effectiveness of the regulatory
mode, its means of implementation, and
contradictions arising from related indus-
trial policy objectives may all combine to
influence the investment and operating
strategy of the mineral-producing firm.
Consequently, years of delay in obtain-
ing project approval, or changeable retro-
spective regulation, may generate far
more serious economic implications for
the investment strategy of some mining
firms rather than the existence of strict
regulatory requirements in themselves.
Although some studies have shown
that the effect of environmental regula-
tion on competitiveness is not signifi-
cant, this view is not shared universally.
At the heart of much discussion on the
trade-environment question is whether
universal  environmental  standards
should be developed and used for trade
discrimination purposes. The contro-
versy over such a proposal is two-fold: a
view on the part of some developing
countries that such standards would auto-
matically add to the trade discrimination
currently levied against their exports by
consumers in the industrialised coun-
tries; and, the question of how and by
whom such standards would be set,
monitored and enforced. The suggestion
that baseline environmental standards be
added to trade agreements has also been
interpreted by some as evidence of fur-
ther restrictions levied against the South
by the North. Such suggestions do not,
moreover, recognise that the environ-
mental effects of mining, and the degree
of hazard posed to health and ecosystem
stability, is highly site-specific — making
it very difficult to apply universal stand-
ards. It could be argued, therefore, that
the international system of trade in met-
als would be better served, not by penal-
ising those who do not comply with envi-
ronmental standards, but rather through
the broad acceptance of economic
mechanisms which can simultaneously
motivate productive efficiency and envi-
ronmental protection. It is precisely this
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issue however which has received lim-
ited attention in the environmental dis-
cussions concerning liberalised trade.

Recently, environmental regulatory
regimes have moved to incorporate the
principle of ‘Pollution Prevention’. Pol-
lution prevention as an idea is fundamen-
tally appealing but problems have been
encountered in its exact definition — es-
pecially as to whether it should include
recycling. At a very general level pollu-
tion prevention simply represents an
ideal —that proactive prevention of pollu-
tion is more desirable than dealing with
its clean-up. The policy challenge, in the
context of new trade agreements and
market pressures, therefore, is to keep
mining firms sufficiently dynamic and to
stimulate them to reduce pollution at
source, profitably clean-up pollution
which ‘escapes’, and generate a sustain-
able amount of economic wealth. A cen-
tral aspect of this policy challenge, there-
fore, concerns combining the regulation
and promotion of industrial activity into
integrated policies. Under currently
evolving international trade regimes,
however, there is some question as to
whether such policies and programmes
will be interpreted as unfair or as subsi-
dies to industry. In developing countries,
particularly, support is occasionally re-
quired to help firms through painful peri-
ods of plant upgrading or modernisation
or to help firms improve environmental
protection and comply with environmen-
tal regulations. Government support of
human resource development pro-
grammes and technology transfer
schemes may also be a pre-requisite to
promote environmentally-sound devel-
opment efforts in the mining industry.
Trade-related measures which challenge
these policies could reduce environmen-
tally-sound innovation and might also
prove a disincentive to clean-up aban-
doned mine sites.

From an environmental perspective,
liberalised trade could therefore put the
brakes on policy initiatives which are
only now starting to abandon outmoded

40

ideas and acquire innovative environ-
mental twists. At the very least, it could
make governments wary of intervening
in industry in situations where interven-
tion might be the only way to improve
environmental protection. The Uruguay
Round of GATT did begin to address this
issue. As noted above, negotiations re-
sulted in changes to the GATT Subsidies
Code which recognise that subsidies for
regional development, research and de-
velopment, and for 20 per cent of the
costs of installation of pollution control
are acceptable and “non-actionable”.
However, these mechanisms are predi-
cated upon firms adopting add-on, end-
of-pipe pollution control measures and
do not address the more intangible issue
of promoting technological and organisa-
tional innovation to prevent pollution
from the outset. Furthermore, it remains
ambiguous as to whether government ef-
forts to promote mineral-producing firms
to improve their economic position
through the acquisition of new equip-
ment and technical and managerial ex-
pertise, will be viewed as a non-action-
able subsidy. As a consequence, trade-re-
lated disputes and decisions concerning
various types of government intervention
within the sector are likely to be ad hoc
until a more substantive discussion is
convened.

Conclusions

This paper suggests that the environmen-
tal effects of liberalised trade will be
most manifest in their effects on the com-
petitiveness of firms. These environmen-
tal effects will reflect the socio-economic
and policy context within which ineffi-
cient operations are forced to close, with
concomitant clean-up problems; and,
new investment opportunities are cre-
ated, wherein pollution prevention and
resource conservation can be encouraged
from the outset. Those producing firms
which remain uncompetitive (high cost)
in this new competitive environment will
likely disappear in the absence of gov-
ernment intervention under liberalised

trade. Moreover, they may put lower-cost
more environmentally benign producers
out of business. Environmental policies
will need to be designed in harmony with
trade policies so that competitiveness,
production efficiency and innovation are
promoted simultaneously; first, to lessen
the negative environmental effects of
decommissioning and closure; and, sec-
ond, to optimise the positive effects of
the development and commercialisation
of new more economically efficient and
environmentally proficient technology
and environmental management prac-
tices.

Currently, trade policy and environ-
mental regulatory policy are in danger of
developing in opposing directions. It is
increasingly recognised that command
and control regulation of the ‘polluter
pays’ mode tends to deal with the symp-
toms of environmental mismanagement
rather than the causes — production inef-
ficiency, obsolete technology, and a lack
of capital and trained human resources.
However, emerging regulation, particu-
larly that of the ‘pollution prevention’
mode, by virtue of requiring a reduction
or elimination of pollution at source, re-
quires technological and organisational
change of traditional production proc-
esses. This implies the need for policy to
target comprehensively the promotion
and regulation of industrial activities —
concerns which have previously been
separated. Consequently, for pollution
prevention to work, policy mechanisms
are needed which will promote competi-
tive and environmentally sustainable
production from the outset. A new ap-
proach to technology transfer stimulated
by the recommendations of Agenda 21,
will be vital.

Trade liberalisation should also im-
prove market access for those developing
countries wishing to sell more diversi-
fied, value-added forms of minerals to
industrialised countries (through a reduc-
tion in tariffs). There is a danger that in-
dustrialised countries which have tradi-
tionally carried out refining and fabrica-
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tion tasks will re-orient efforts towards
the development of metal substitutes, but
developing countries should see pros-
pects for investment in refining and fab-
rication facilities improve in the future.
Moreover, many trade distortions will
undoubtedly continue and it remains un-
clear whether some of the policy mecha-
nisms discussed here — economic incen-
tives, new lines of credit, the promotion
of R&D, taxation reform, etc. could be
considered ‘Green Protectionism’ or un-
fair subsidy. The industrialised mineral-
producing countries in particular need to
provide some form of incentive to those
countries which currently have neither
the technical or managerial expertise nor
the capital resources necessary to insure
that their supply comes from environ-
mentally efficient operations. In such
situations, joint ventures between firms
in developing countries and technologi-
cally advanced firms may prove to be es-
pecially valuable and governments (and
the international trading system) should
make an effort to see that they are prop-
erly fostered so that both parties receive
economic and environmental benefits.
Finally, this analysis recognises that
technological and organisational inno-
vation, which can be stimulated by
comprehensive and integrated trade,
industrial and environmental policies,
can change the broader context within
which metals production and subse-
quently pollution takes place. Who
wins a greater share of the world min-
eral markets will not be those firms that
avoided environmental controls (only
to be forced later to retrofit and inter-
nalise the high costs of having done
so0), but will be those that used their in-
novative capabilities to their competi-
tive advantage. Within this context,
government policies which assist in
promoting efficiency, new investment,
new supplier links and new forms of
technological collaboration, can assist
both to diffuse innovative environmen-
tal management practices to develop-
ing countries at the same time as re-
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ward the innovator, through providing
a new set of commercial opportunities,
for developing new technology and
work practices.

Notes

This article draws on a longer report written
for the OECD Environment Directorate, 30
March 1994: “The Environmental Effects of
Current Trade Policies and Liberalisation on
Metals Production” and shorter articles for
The International Review of World Trade and
Natural Resources Forum. The background
research was undertaken with assistance from
Mr Richard Isnor. The author would also like
to thank Diane Milton and Christine Ellis for
their help in the preparation of this article.

IThe Montreal Protocol is an international
environmental agreement which requires a
phase-out of ozone-depleting chemical sub-
stances in signatory nations.

2Agenda 21, Paragraph 8.32.

3Export subsidies (those subsidies which fa-
vour the export of minerals over domestic
consumption) are considered to be the most
basic and blatant form of government sub-
sidy. The GATT Subsidies Code specifically
calls for the total removal of export subsidies
from world trading practice.

4The term “dumping” refers to the sale of
goods in a foreign market at prices less than
those charged in the home market. Alterna-
tively, dumping consists of selling goods in a
foreign market at prices less than the total av-
erage cost.

50ne problem with the subsidy question is
that a country’s mineral producers may tend
to attribute virtually all of their problems to
foreign activities - overlooking important
factors such as geological quality of re-
sources, domestic macro-economic policy,
and technological innovation capabilities. A
number of these factors have contributed to
the decline of the mining industry in some
nations. Declining ore grades, high wages,
rigorous environmental regulations, and cur-
rency appreciation have been blamed for the
competitive decline of the US mining indus-
try in the late 1970s and early 1980s. The US
non-ferrous metals producing industry has, as
a result, recently emerged from a major in-
dustrial restructuring, requiring cost-cutting
and the closure of highest cost producers.

References

1. D.L. Anderson, “Implications of the
Canada-USA Free Trade Agreement for the
Canadian minerals industry”, Resources
Policy, Volume 14, 1988, p.121-134

2. D.L. Anderson, “Subsidy measurement
problems in new mining projects”, Resources
Policy, Volume 16, 1990, p.162—171.

3. Z. Aydin, “The Role of Major Groups in
Implementing Agenda 217, Paper presented
for the International Conference “Striking a
Green Deal: Europe’s Role in Environment
and North-South Trade Relations”, The Euro-
pean Parliament, Brussels, 7-9 November,
1993.

4. J. Bhagwati, “The case for free trade”, Sci-
entific American, Volume 269, November,
1993, p.18-23.

5. P. Crowson, “Copper”, in M.J. Peck, H.H.
Landsberg and J.E. Tilton eds, Competitive-
ness in Metals — The Impact of Public Policy,
(London: Mining Journal Books, 1992).

6. H. Daly, “The perils of free trade”, Scien-
tific  American, Volume 269, November,
1993, p.24-29.

7. P. Gallagher, “Problems in access to devel-
oped country minerals markets”, Materials
and Society, Volume 8, 1984, p.505-506.

8. G. Gerin, “Sulphur dioxide control strate-
gies for non-ferrous smelters”, in Acid Rain
Controls and the Economics of the Canadian
Non-Ferrous Mineral Industry, Seminar Pro-
ceedings (Kingston, Ontario: Centre for Re-
source Studies, 1982).

9. M. Hanai, “Formal and ‘Garimpo’ Gold
Mining and the Environment in Brazil”, Pa-
per presented at the Third Workshop of the
Mining and Environment Research Network,
Wiston House, Steyning, U.K., September
14-16, 1993.

10. Metal Bulletin, “Brazil proposes new 5
per cent metals import tax,” 13 December,
1993, p.9.

11. Metal Bulletin, “Magma wants end to Ja-
pan’s copper tariff,” 11, October, 1993, p.19.
12. Mining Environmental Management, “In-
come tax rules for mine reclamation in
Canada,” 1(1993), September, p.4-5.

13. M. Onestini, “MERCOSUR and Trade
Blocks in Latin America”, Paper presented at
the International Conference Striking a Green
Deal: Europe’s Role in Environment and
South-North Trade Relations, The European
Parliament, Brussels, 7-9 November, 1993.

41



14. G. Padmore, “Government participation
in mining projects: fiscal, financial and regu-
latory implications for developing countries”,
Natural Resources Forum, Volume 16, No.
1992, p.132—140.

15. D. Palmeter, “Environment and trade:
Who will be heard, What law is relevant?”,
Journal of World Trade, Volume 26, 1992,
p.35-41.

16. M.J. Peck, H.H. Landsberg and J.E.
Tilton, “Introduction”, in M.J. Peck, H.H.
Landsberg and J.E. Tilton eds, Competitive-
ness in Metals — The Impact of Public Policy,
(London: Mining Journal Books), p.3.

17. A. Porges, “Government Subsidies”, Ma-
terials and Society, Volume 8, 1984, p.497—
499.

18. E.A. Romagnoli, “Setting the framework
for minerals trade”, Materials and Society,
Volume 13, 1989, p. 137—143.

19. J. Tilton, “Changing trends in metal de-
mand and the decline of mining and mineral
processing in North America”, Resources
Policy, Volume 15, No. 1, p.12-23.

20. J. Tilton, “Mineral endowment, public
policy and competitiveness: a survey of the
issues”, Resources Policy, Volume 18, 1992,
p.237-249.

21. A. Warhurst, “South-South Cooperation:
Opportunities in Minerals Development”, in
Lynn K Mytelka (Ed) South-South Coopera-
tion: In a Global Perspective, OECD, Paris,
1994.

22. A. Warhurst, "Environmental Degrada-
tion from Mining and Mineral Processing in
Developing Countries: Corporate Responses
and National Policies”, OECD, Paris, 1994.

23. A. Warhurst, “Environmental Regula-
tion, Innovation and Sustainable Develop-
ment”, Paper Prepared for the Third Mining
and Environment Research Network,
Wiston House, West Sussex, UK, 14-17
September, 1993. [ ]

42

gpol—’f

Books
received

Australian Mining Industry Council,
Safety Performance of the Australian
Mining and Minerals Industry 1993/
1994, Australian Mining Industry Coun-
cil, P.O Box 363, Dickson ACT 2602,
Australia 1995. Fax: (06) 279 3699. 36
pp. Free except postage.

The Australian Mining Industry Coun-
cil (AMIC) represents the majority of
major companies involved in mining and
mineral processing operations through-
out Australia. AMIC commissioned this
report to demonstrate the mining indus-
try’s continued commitment to improv-
ing safety, to enhance the changing
safety culture and attitudes within the
mining industry and the community at
large. The report includes three analyses:
a review of the Australian mining per-
formance to 1993/94, an international
bench marking comparison and a review
of health incidence data for the mining
industry as provided by Worksafe Aus-
tralia.

Barham, Bradford, Bunker, Stephen and
O’Hearn, Denis, States, Firms, and Raw
Materials. The World Economy and
Ecology of Aluminium, The University of
Wisconsin Press, 114 N. Murray Street,
Madison, Wisconsin 53 715 USA 1994.
ISBN 0-299-14110-1. 341 pp.

The book offers a closely integrated
collection of case studies on aluminium
production, blending empirical data with
current theories, of the state, the firm, in-
dustrial organisation, and industrial de-
velopment. The contributors consider
historical, sociological, economic, and
ecological factors affecting the organisa-
tional dynamics of aluminium produc-
tion. The overall project is to determine

the causes and consequences of the or-
ganisational dimensions of raw materials
acquisition.

Billiton Metals’ Lead-Zinc Market Re-
port, Billiton Metals Ltd, 84 Fenchurch
Street, London EC3M 4BY, England.

Crowson, Phillip, Minerals Handbook
1994-95, Statistics and analyses of the
World’s Minerals Industry, Globe Book
Services, The Mcmillan Press Ltd,
Houndmills, Basingstoke, RG21 2XS8,
UK 1994. ISBN 1-56159-113-0. 328 pp.
Price: GBP 75.

Ten summary tables provide data on
50 minerals and such topics as: value of
annual production, import dependence,
world reserves and reserve bases, world
production, productive capacity, second-
ary production, the adequacy of reserves,
consumption, end-use patterns, value of
contained metal in annual production,
annual average prices for the past five
years, and marketing arrangements.
Crowson has contributed with a clear
compact and accessible account of the
world’s mineral reserves, a very useful
up-to-date reference work.

Crush, Jonathan and James, Wilmot,
Crossing boundaries - mine migrancy in
a Democratic South Africa, International
Development Research Centre, P.O. Box
8500, Ottawa, Canada KIG 3H9,
IDASA/IDRC 1995. Fax: (613) 563
0815. ISBN 1-874864-12-8. 233 pp.
South Africa’s mining industry is in
crisis. Retrenchments, cutbacks and ra-
tionalisation have resulted in more than
180 000 jobs being lost over six years.
This book comes at a time when South
Africa’s new government of national unity
is grappling with the task of transforming
labour policy. If the migrant labour sys-
tem stays, a central tenet of apartheid will
be preserved. If it goes, the result will be
unprecedented regional hardship. Based
on a conference which brought together
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