~ A Service of
’. b Leibniz-Informationszentrum

.j B I l I Wirtschaft
) o o o Leibniz Information Centre
Make YOUT PUbllCCltlonS VZSlble. h for Economics ' '

Chapman, Duane

Working Paper

The Economic Significance of Pollution Control and
Worker Safety Costs for World Copper Trade

Staff Paper, No. SP 87-25

Provided in Cooperation with:
Charles H. Dyson School of Applied Economics and Management, Cornell University

Suggested Citation: Chapman, Duane (1987) : The Economic Significance of Pollution Control and
Worker Safety Costs for World Copper Trade, Staff Paper, No. SP 87-25, Cornell University, Charles H.
Dyson School of Applied Economics and Management, Ithaca, NY,
https://doi.org/10.22004/ag.econ.186386

This Version is available at:
https://hdl.handle.net/10419/276746

Standard-Nutzungsbedingungen: Terms of use:

Die Dokumente auf EconStor durfen zu eigenen wissenschaftlichen Documents in EconStor may be saved and copied for your personal
Zwecken und zum Privatgebrauch gespeichert und kopiert werden. and scholarly purposes.

Sie durfen die Dokumente nicht fiir 6ffentliche oder kommerzielle You are not to copy documents for public or commercial purposes, to
Zwecke vervielféltigen, 6ffentlich ausstellen, 6ffentlich zugénglich exhibit the documents publicly, to make them publicly available on the
machen, vertreiben oder anderweitig nutzen. internet, or to distribute or otherwise use the documents in public.
Sofern die Verfasser die Dokumente unter Open-Content-Lizenzen If the documents have been made available under an Open Content
(insbesondere CC-Lizenzen) zur Verfiigung gestellt haben sollten, Licence (especially Creative Commons Licences), you may exercise
gelten abweichend von diesen Nutzungsbedingungen die in der dort further usage rights as specified in the indicated licence.

genannten Lizenz gewahrten Nutzungsrechte.

Mitglied der

WWW.ECONSTOR.EU é@“}


https://www.econstor.eu/
https://www.zbw.eu/
http://www.zbw.eu/
https://doi.org/10.22004/ag.econ.186386%0A
https://hdl.handle.net/10419/276746
https://www.econstor.eu/
https://www.leibniz-gemeinschaft.de/

HCS

THE ECONOMIC SIGNIFICANCE OF POLLUTION CONTROL

AND WORKER SAFETY COSTS FOR WORLD COPPER TRADE

by Duane Chapman

November 1987 No. 87-25

Deporiment of Agriculfural Econemics
Cornell University Agricultural Experiment Station
Mew York State College of Agriculture and Life Sciences
A Statvtery College of the State University
Cornell University, lthaca, Mew York, 14853



It is the policy of Cornell University actively to support eguality
of educational and employment opportunity. Mo person shall be
denied admission to any educational program or activity or he
denied employment on the basis of any legally prohibited dis-
erimination involving, bui not limited to, such foctors as roce,
color, creed, religion, national or ethnic origin, sex, age or
handicap. The University is committed to the maintenance of
affirmative action programs which will assure the continuation
af such equality of opportunity.



TEE ECONOMIC SIGNIFICANCE COF POLLUTION CONTROL AND WORKER SAFETY COSTS FOR

WORLD COPPER TRADE

by Duane Chapman, Ph.D., Professor of Rescurce Economics, Department of Agri-
cultural Economics, Ceornell University, Ithaca, New York 14853 USA

1. ABSTRACT

What is the relationship between strict environmental regulation in the
industrialized countries and higher levels of globkal pollution? According to
economic theecry, the answer will depend upon cost parameters, and particularly
upon the degree of responsiveness of production costs as they increase with
contrel reguirements. If, for example, an additional 10% increase in pollu-
tion control in a developed country causes a 20% increase in polluticon control
costs, then there will be an increase in gleobal pollution if the developed
country raises its standard. The process involves increasing the levels of
uncontrolled production in developing countries, and increased export of cop-
per and copper-intensive products to developed countries.

In the paper, theoretical discussion is complemented by a comparison of
sulfur emission control, water pollution ccontrol, and worker safety practices
at three pit mines and three smelters in Mexico and the United States. At the
most advanced levels, environmental protection and worker safety practices
cost 15¢ per pound of preoduct copper.

This situation creates severe difficulties for contrelling glckal pollu-
tion levels, and for international competition in copper trade. The paper
concludes with a review of national and international responses to the prob-
Jem.

2. INTRODUCTICN

This paper proposes a model of trade and pollution control which has
been generally rejected by economists studying the subject. The main ceonclu-
sion now held is that pollution control and workplace safety policy in indus-
trialized countries are unimportant economic factors in influencing the loca-
tion of manufacturing or global pollution levels. Smith and Ulph [p. 328] end
their extensive analysis of Asian development by observing

*The general evidence suggests that the general resource alloca-

tion and macroeconomic effects of develeped-country environmental

policy are not so large as to have any significant impact on de-

veloping countries. Broadly, 'economic growth’ in the developed

world will not be retarded."®




Similar conclusions were reached by the OECD Environment and Economics
Cenference [pp. €1-82], Ingo Walter [p. 100], and Jeffrey Leonard. Leonard,
writing for the Conservation Foundation, noted that the location of metal pro-
cessing and chemical manufacturing may be affected by U.S. regulation. How-
ever, he does not consider the impact that unilateral policies may have on
global peollution levels to be important.

Edward Denison’s examination of productivity factors places pollution
abatement and worker safety and health in a minor position in explaining de-
clining real national income per person employed in the United States [pp. 17,
18]. Denison notes that real national income per worker rose 2.46% annually
from 1948 to 1973 but declined at a 0.22% rate from 1973 to 1981. The change
between the two pericds is primerily due to preductivity loss on non-envi-
renmental factors.

Pollution intensive manufacturing is experiencing significant incentives
for geographic redistribution of pfoduction and use. This is relevant to a
broad spectrum of manufactured commodities, from agricultural produce grown
with different pesticide regimes to metals processing using different air and
water pollution emissions technologies.

Many U.S5, critics of privately owned multinational corporaticns believe
that U.S. producers move pollution intensive operations to other locations,
but this is not the case. The geographic redistribution now taking place is
indigenous to the producing countries, and is frequently state owned as well
as privately owned.

The next section reviews relevant economic theory and explains how uni-
lateral policies can affect production and trade. This is followed by a de-
scription of the current geography of production, consumption, and trade.
Subsequent sections discuss costs in pellution control and workplace safety,
an explanation of the apparent under-reporting of these costs, the contrasting
benefits to industrialized and developing countries of unilateral action, and
the current policy choices internationally.

3. ECONOMIC THEQRY

Basic chemistry in copper has important economic implications in a theo-
retical context. In most of the world, copper is produced from ores which
have an equivalent or greater amount of sulfur. Since airborne sulfur emis-
sions are primarily sulfur dioxide (305), two units of SO, may be emitted_for

each unit of product copper. Almeost all of the emitted sulfur is as some



stage transformed into H,5Q,, sulfuric acid [wWilson, pp. 85-93]. Conse-
quently, each unit of product copper is potentially associated with 3 units of
sulfuric acid or other hazardous sulfate.

Figure 1, Part A shows two regional supply relationships. Each cuxve
indicates the amount of refined copper that would be offered for sale at the
price levels on the vertical axis. Sgp, for example, represents the supply
function for the world’s industrialized reglon producers before new sulfur
regulations are implemented. Sp represents the supply response for developing
country producers. Note that Syg is to the left of Sp: at any price level,
less quantity will be supplied by industrial region producers. In economic
theory, the supply price is equivalent to the marginal or incremental cost of
production for increasing quantities supplied.

Part B shows the world copper market. Qop is the total industry supply
function for both regions, the sum of the two regional relationships. The
downward~sloping customer demand function, Qg indicates that customer demand
increases as market price declines. Market equilibrium is defined by the in-
tersection of the upward-sloping supply function with the downward-sloping de-
mand function, providing identical prices and quantities to customers and
producers. The glcbal eguilibrium is at about 7.5 million metric tons {(mmt)
of world production, at a werld price of about 66¢ per pound.

This market equilibrium price in Part B then defines the regional pro-
duction levels in Part A: Qg is at 3.5 mmt, and Qp is at 4.0 mmt,. The
higher marginal production cost for the industrial region reflects a consider-—
able degree of sulfur control. This is about 67%, as discussed below. Conse-
guently, global sulfur oxide emissions are at 10.3 mmt, 8 mmt from developing
country producers, and 2.3 mmt from industrial country producers. Inciden-
tally, Russian scientists Migdisov et al. [p. 118] estimate total global an-
thropogenic sulfur pollution emissions at 70 mmt, and they associate 10 mmt
with sulfur emissions from metal processing.

Now suppose industrial regional countries tighten their sulfur control
to 95% removal. In Figure 2, supply function Syg reflects the higher cost of
the new regulations control level. Sp for developing countries is unchanged.
The new total supply function is Qpg. The world demand function is unchanged
at Qc. Supply and demand.are now in equilibrium at 76¢ per pound, and a world

use level of 6.7 mmt. The dramatic change is the displacement of industrial
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country producers. Their production level is 0.7 mmt. Q1g market share is
now 10%, compared to 40% before the new regulations.

This theoretical analysis has purposefully been constructed to give this
result: global sulfur oxide emissions are higher. For the industrial region,
85% control on 0.7 mmt copper producticn means 0.07 sulfur oxide emissions.
The developing country sulfur oxide emissions are 12 mmt for the Op preoduction
level of 6 mmt copper. Total world sulfur oxide emissions are-  12.1 mmt.

In this exercise, a further tightening of industrial region sulfur emis-
sion control is associated with 1) a rise in global emissions, 2) a rise in
world prices, 3) falling world output, and 4) a severe contractien in produc-
tion in the control region and displacement by uncontrolled region producers.

The economic studies summarized above generally do not perceive these
.characteristics of the impact of regulations on copper production.

4. WORLD PRODUCTION AND TRADE

Forty-seven western market economies have been identified as producing
or consuming copper. Seventy-five to eighty-five percent of refined consump-
tion and mine, smelter, and refined production is accounted for by 15 coun-
tries. 1In Table 1, these countries are divided into two groups, developing
countries with GNP per capita less than %2150 and industrialized countries
with GNP exceeding $6500. The table includes all countries with at least 200
thousand metric tons of refined consumption or production at any sfage.

The developing country group shares several characteristics: low GNP
per capita, very little refined consumption, significant mine and smelter pro-
duction, state ownership, and low levels of sulfur control for smelter opera-
tions. The exception is South Korea, which has very little mine and smelter
production but uses significant refined copper, and has a relatively high
level of sulfur control. Excluding South Korea, the developing country pro-
ducer group exports 97% of its mine production.

The industrialized group includes two major producers, but is primarily
an importer. Excluding the U.S. and Canada, the industrial group imports 99%
of its copper.

The industrial group companies are primarily or wholly privately owned,
and of the five studied by Maxim, three have sulfur control exceeding 85%.
Canada is an exception, controlling 26% of its potential copper-based sulfur

emissions, as is BAustralia with no control.



Table 1. MAJOR PARTICIPANTS IN THE WORLD COPPER MARKET

Refined
Mine Smelter Refined Total ApPpProx.
Produc- Produc- Produc- Consump- S Centrol
ticn tion tion tion
Developing Country Producers
Chile 1356 1089 884 26 12%
Peru 385 354 227 37 3%
Zaire 502 469 227 3 3%
Zambia 520 ; 544 510 7 35%
5. Korea : 2 113 152 207 50%
Philippines 226 134 130 3 0%7
Group Tetal 2991 2703 2130 285
Market Total 6472 6910 7327 7338
Percent 46% 39% 29% 4%
Without S. Korea 46% 37% 27% 1%
Industrialized Country Consumers
Australtia 261 175 193 124 0%
German F.D. 1 247 414 754 95%
Canada 730 494 500 223 26%
Belgium ¢ 115 413 310 ?
France 0 7 44 398 7
U.s. 1106 1138 1436 1906 85%
Japan 43 933 236 1231 95%+
Italy 0 0 64 362 ?
U.K. 1 0 125 347 ?
Group Total 2142 3109 4125 5655
Bercent 33% 45% 56% 77%
Without Can., Aust. 18% 35% 47% 72%
Total Percent,
15 countries T9% 83% B2% 81%

Note: Table includes all market economy countries with at least 200 thousand
metric tons at one or more stages. Developing countries all have per capita
GNP not exceeding $2150. Industrial countries all have per capita GNP
exceeding $6500. Sources are World Bank, World Bureau of Metal Statistics,
and Maxim.



Overall, there appears to be a general pattern of a developing country
group which produces about half of world copper ore and concentrates but does
not process refined copper. Simultaneously, an industrial country group uses
refined primary copper, but as a group, imports concentrate, blister, and re-
fined copper from the developing country group. The two industrial group ex-
porters, Canada and Australia, sell most of their exports tc¢ other industri-
alized regicn members.

Since the industrial group also imports embodied ceopper in imported
electronic and automeotive goods, the table understates copper imports. For
example, the U.$. imported 5.7 million wvehicles in 1985, representing about
75,000 tons of copper [MVMA, p. 73].

Qver time, there is a tendency for world consumption te increase, for
industrial region use of imported primary and refined copper to increase, and
for mine and smelter production in the developing region to replace production
in the industrialized region.

If direct use of scrap 1s included, the 9 industrialized region coun-
tries use 2.1 mmt of the world’s 2.6 mmt recycled in 1985. Viewing the 10.0
mmt total consumption of refined and direct scrap use, the industrial region
used 76%.

The terms "developing®™ and "industrial region" are used here to differ-
entiate national income levels, production, consumption, trade patterns, and
sulfur recovery. Geographically, major mine producers are on five continents,
and major consumers are on three continents. Every continent except Antarc-
tica is part of the world market.

5. COST IMPACT OF PROTECTION STANDARDS

Protection standards have two kinds of cost impact. First, productivity
is lowered because production labor and management are undertaking pollutiocn
control and workplace safety activities instead of producing copper. Second,
company expenditures on protection increase costs directly. Both cost influ-
ences can be described with cost and production functions:

OL]_KO(.

(1) Q = ol 2% a0 (1_gy P,

This is a production function where copper cutput @ depends upon laborxr L; cap-

ital K; electrical and fuel energy E, ore material M, and sulfur and other



protection activities 5. All the 0 parameters are positive. Now consider

labor productivity, the ratic of Q/L:
-1
(2) 2 = T K*2E* 3™ (1-5)".

Note that the derivative of productivity with respect to control is negative.
Higher envirconmental protection levels mean lower productivity lewvels. This
is so, even assuming that gq, the elasticity of production with respect to
labor is constant. In fact, slight upward trends in efficiency in all other
parameters can be masked by increases in sulfur removal 5.

In mine operations, for example, labor expended in watering for dust
control, or maintaining tailings dams, or in safety training programs, is all
labor removed from production, and necessarily reduces conventional preoductiv-
ity measures. Similarly, labor operations in sulfur emission contrel and in
plant safety training reduce conventional productivity rates.

More obviously, expenditures on equipment for air and water polliution
contrel increase cost simultaneously with the reduction in conventional pro-
ductivity measures associated with the operation of this equipment. Maxim re-
ports Dorenfeld’s analysis of smelter costs for sulfur removal by retrofitting
old plants. The cost per pound of copper increases exponentially by a factor
of 4.5 as sulfur control rises from 0% to 98%, and cost increases by 23¢ per
pound preduct copper.

Several options can reduce the cost of sulfur control. A flash smelter
uses sulfur oxidation as an energy source, reducing input energy requirements
and concentrating S0, gas.

Of course, the avallability of a market for sulfuric acid reduces the
net cost of suifur removal. Japan is apparently a prime example of sulfur
markets being exploited successfully by copper producers. However, copper
production facilities which are in direct competition with geclegic sulfur or
o0il desulfurization cannot count on significant byproduct markets, particu-
larly if smelter production is at a considerable distance from sulfuric acid
markets.

Leaching and electrowinning offers another technolegy for reducing sul-
fur control costs from smelting. The sulfuric acid byproduct from smelting
forms the basis for the leach sclution for hydrometallurgy. This option seems

tc be increasing in use.
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These factors (leaching, profitable sulfuric acid markets, flash smelt-
ing) can all reduce the cost impact of sulfur control. However, review of
protection practices at U.S. operations leads to the conclusion that advanced
practices add 15¢/1b to product cost for air and water pollution control, and
for worker health and safety protection. Tables 2 and 3 list the major ele-
ments of these costs. The calculations are based upon actual recorded equip-
ment expenditures for air and water pollution control egquipment, and actual
annual operating costs for worker health and safety at actual sites.

In some instances operating and management personnel under-report these
costs. Environmental practices established before the current period are
often viewed as standard operating procedure rather than as environmental or
workplace protection. The focus on costs is generally on the costs of imple-
mentation of currentuor proposed procedures. In addition, the loss in conven-
ticnally defined productivity is often overlooked.

6. BENEFITS TO THE INDUSTRIAL REGION OF UNILATERAL POLICIES

The implementation of protection practices in the industrial region has
to date been of considerable public benefit. Sulfur, particularly, is clearly
identified as toxic te humans and to the natural enviromment. Much of the
cost of worker safety and environmental protection arises from the isclation
cf sulfur compounds from the workforce and from the air and water environment.
[See Wilson, Ch. 4 for a summary.]

In earlier periods, sulfur and particulate pollution was a major health
hazard in the Eastern United States. A general interpretation of Freeman's
literature review is that each million tons of sulfur and particulate emis-
sions has caused, in round numbers, one thousand premature deaths in the
United States. The apparent historical maximum of sulfur oxide emissions oc-
curred in 1973 with 28 mmt. This declined to 21 mmt in 1985. With current
levels of metal processing and fuel use, the United States Environmental Pro-
tection Agency estimates that sulfur oxide emissions would be 33 mmt. The
copper industry contributed to this reduction, reducing emissions from 3 rmmt
in 1970 to 0.7 in 1985.

It would be tempting to extrapolate the Freeman generalization to the
reduction in emissions from copper production. This would mean that premature
fatalities have been reduced by 2,000 persons because of the reduction in cop-
per-derived sulfur emissions. However, population densities in the copper

areas in the Western U.S. are much lower than in the East, and it seems



Table 2. ENVIRONMENTAL PROTECTION ACTIVITIES AND EQUIPMENT

[l W R Ee S e S @ PR ¢ B o S

air and water pollution for coal burned for power generation
bag house on crusher

berms for chemical storage

covered conveyor

primary convertor hoods

fugitive emission hoods

gas collection fans, electricity

hazardous waste control

meteorological data and forecasting for possible pollution emergencies
monitors for air and water quality

PCB control

storm catchment reserxveir for 1C year storm
tailing reservoir

tzll stack

waste o0il control and monitoring

water discharge plans and monitoring

water recycle zerc discharge

water spray for dust control

wet scrubbers

professional environmental protection personnel
Federal and State reports and meetings

Table 3. WORKPLACE HEALTH AND SAFETY PROTECTION COSTS

v

R RS IR o e e B I e A o IR o

personal safety equipment: protective jacket, hardhat, glass, respirator,
boots

roll cages and cabs on vehicles

clean work places

lights

minimum train crews )
hearing testing, protection, and monitoring
plant air testing

radiation menitoring

respirator testing

training programs

mine and industrial safety personnel

mine and industrial safety reports and meetings
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certain that a given quantity of sulfur oxide emitted from a tall stack at a
Western smelter has less health impact than the same emission level in the
East directly affecting ambient air in a nearby community.

Epidemiclogical data on pecllution health impact in developing countries
is limited. It is reasonable, however, to assume that current uncontrolled‘
industrial emissions in developing country urban areas have at least the same
impact that such previous policies caused in the United States.

Czecheslovakia may be the current world leader in sulfur pollution
impact. Brown coal burned in Bohemia and the German Democratic Republic has
50 percent ash and 10 percent sulfur. The forest devastation there is well
known. The Ore Mountain forest, previously spruce, fir, and beech, is wholly
destroyed. This is an area 60 km long and 2-5 km wide. Reforestation efforts
have yet to be successful because pollution deposition remains high. More
significantly, unpublished data shbw much higher miscarriage rates and signif-
icantly higher rates of respiratory illness and retarded child development.

The elimination of these health and environmental problems constitute a
significant benefit for the industrial regional countries. At current sulfur
emission and deposition levels, it is unclear whether a significant problem
remains. The forest stress in the Eastern United States is believed to be due
to vehicle emissions rather than sulfur deposition [NAPAP, pp. 3-15].

It is likely that a significant amount of current U.S. sulfur deposition
originates at smelting operations in Mexico and Canada, a relationship which
further underlines the transnational nature of copper markets and pollution
control. This is, of course, because sulfur may travel hundreds of miles bhe-
fore deposition. It would be interesting to know if Nacozari and Cananea con-
tribute more to sulfur deposition in Arizona and New Mexico than do U.S.
sources.

Finally, it may be cbserved that unilateral industrial region policies
benefit consumers by providing imported copper products (and products from im-
ported copper) at lower prices than would be the case if peolicies were imple-
mented internationally.

7. BENEFIT TQO DEVELQOPING REGION

As compensation for the health and envircnmental damage from sites with-
out controls, developing region producers gain greater sales, greater profit
per unit output, and greater employment, Consider again the theoretical pro-

duction function Eg. (1). Assume it applies in a general way to both develop-
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ing and industrial region production. Of course, the same technology and
equipment is in use around the world: pit and underground mines, comminution,
flotation, truck and conveyvor transport at mines and smelters, reverbatory,
flash or cother smelting methods, tall stacks, hydrometallurgy where it is
used, etc. Except for the current absence of sulfur control, the Nacozari op-
eration resembles its U.S. neighbors.

However, because of historical or infrastructure causes, the o produc-
tion parameters may for a period of years be lower for developing country pro-
ducers. In addition, maintenance supplies and equipment may need to be im-
ported. Even with lower wage rates, developing region producers without ac-
cess to byproduct sulfur markets or uses may not be able tco compete with other
producers and simultaneously control sulfur.

In cther ‘cases, the absence of controls simply translates into a greater
market share and unit profit.

8. CONCLUSIONS: THE POLICY CHOICES

There are two types of policies, unilateral and international. At the
internaticnal level, the obvious option is to consider minimum world standards
for environmental sulfur release per unit of product copper. The recent
United Nations Environment Programme initiative on chloroflucreocarbons shows
that such global agreements can be undertaken. Historically, such standards
have been promulgated by agencies representing affected populations and inter-
est groups. Perhaps it is possible that trade and professional associations
affiliated with production may develop initiatives. The Sulfur Ozide Techni-
cal Seminar at the International Conference Copper 87 might be followed in
later years by sessions on contrel policy.

Another international policy relates to developing region financing by
the World Bank, which is supported by industrial region countries. The Bank
might consider financial inducements to the low-income developing region pro-
ducers. Such inducements could be variable interest rates linked to degree of
sulfur control, or partial grants for purchase of capital equipment used in
pollution control.

One caveat is necessary about international policies: the role of the
Soviet Union and China needs to be accepted by both industrial and developing
regions. Although copper trade is currently small between Russia and China
and the market economies, there is no reason to suppose that this will be true

in the long run. China, Russia and Eastern Eurcpe are major producers and
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consumers, using one-fourth of world primary production and consumption. They
must participate in any international agreements on emissions.

In the absence of international agreements, the question arises as to
whether unilateral national policies can have positive results. The current
U.S. policy requires high levels of sulfur control and worker safety for U.S.
producers regardless of byproduct use, and accepts copper imports without con-
sideration of sulfur emission contrel. The benefit of this policy has previ-
ously been significant emission reduction, safer workplaces, and continued
availability of low cost copper through imports. The economic cost has been
loss of economic activity from closed facilities.

However, as Canadian and Mexican metal processing replaces U.S. produc-
tion, their transborder emissions play an increasing role in deposition within
the U.S. As was explained above, unilateral policies can be associated with
elevated global pollution levels. It was suggested that unilateral policies
can cause such global increases. More correctly, it is the unilateral initia-
tive in the absence of international poclicies which can have perverse effects.

A second unilateral policy could be to provide financial support for
pollution intensive industry such as copper which is in competition with un-
regulated developing country producers. Such assistance could be in the form
of tax credits, or tax exempt bonds for pollutlon controel, or direct funding.
In the current U.S. economic climate such policies seem improbable.

Finally, an industrizl region tariff based upon pollution standards
could be implemented. It might include workplace safety standards. Likely
candidates for a pollution import tariff would include metals, metal products,
chemicals, and chemical products such as produce. If the tariff equaled 50%
of the aveoided protection costs, this might be 5¢-10¢ per pound for ccopper.

The changes in world copper markets reflect the broad flow of growth in
the world economy. Consumer products and production technologies are not
identical but sufficiently similar to be vieﬁed as common. A rational ap-
proach teo health and environmental problems requires the same international
perspective which is evident in the Copper B7 Conference. The alternative is
a future world economy, including China and Russia, in which price competition

is derived from pollution contrcl avoidance.
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