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In the fiLst chapter of this study the main aspects that generated the 

growth and internationalizatio~ of production of the different non-ferrous 

metals are analysed. Within this context the process of concentration-decon

centration and the formation and evolution of prices are explained. The 

second chapter attempts to analyse the main causes of the crisis in the 

non-ferrou~ metals industries and the impact of the crisis on the main para

meters of Lhese industries. In th~ third chapter the main characteristic: of 

the structure of the non-ferrous metals industries, and the roles played by 

the d1ffe1ent groups of countries (developing, centrally planned economies, 

developed) in this industry are pres~nted. In the last chapter the major 

changes taking place in t~e structure of this industry and the actors involved 

are analysed. 



- .. -

SUMMARY 

·n1e development of the capital goods industry at the end of the nineteenth 

century and at the beginning of the twentieth century increased the importance 

of the non-ferrous metals industries. In that period of time the United 

States had a dominant position in these industries, mainly in the production 

of nickel, copper and aluminium. After the First World War, mines in Africa 

operated by companies from developed countries became important suppliers of 

non-ferrous minerals, and the Second world War increased the number of 

operations of companies from developed countries (mainly from the United 

States and fngland) in develop~ng countries. 

In the 1960s the devtloping countries adopted ne~ policies interjed to 

increast.> their control over their national resources. These new policies 

caused the dominant transnational corporations (TNCs) to adopt new 

strategies. New investments were made mainly in developed countries and in 

those develo~ing countries where the risk of nationalizaLion was perceived to 

be minimal. In this period the predominance of the United States in these 

industries decreased owi~g tc the new policies of developing countries and the 

major role played by the compar,ies of Japan and Western Europe. 

le the 1970s tl1ere was~ decrease in direct investment by the TNCs ·n mining 

and processing in developing countries and an increase in lending. The 

development of the non-ferrous metals industries from the mid-1970s was 

affect!d by the world economic criPis, by changes in the pattern of demand, 

and by changes in the structure of prvduction of non-ferrous metals. The 

non-ferrous metals industries are very sensitive to fluctuations in the global 

t!Conorny because of their role in the production of intermeC::iate oroducts. The 

structure of the main users of non-ferrous products is also changing. Th<:!se 

changes are connected with tf\f, appearance of new pace-setter technolcgicai 

processes; thE. process of miniaturization and advances in manufacturing 

tt!chniqucs to reduce the amount of metal required, and the use of alternative 

materials, such as plastics, glass fibers, etc. The structural cl1anges on the 

supply side, due mainly to th1! in:rease in energy prices, have generated 

technological changes, plant closures, and the redeploymPnt of production 

capacities toward energy-rich ccuntri~s. 
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Consumption of non-ferrous metals increased from 1970 to 1974, decreased 

between 1974 and 1975, recovered from 1976 to 1979, decreaoed in early 1980, 

and hega~ a recovery iu 1983. Because of the pressing need of the developing 

countries for forPign currency, produc~ion generally grew faster than 

consumption, which led to increasing $tocks. After th~ mid-1970s recession, 

prices rose steadily, but they began to fall again in the early L~80s. In 

1982 real prices for many of the ~ajor ron-ferrous metals were the lowest they 

had been in the ~revious three decades. In 19~3 prices recovered. 

Aluminium 

Aluminium production increased every year from 1970 to 1980, except for 1975, 

when it dropped as a result of the world recession; in 1980 it increased by 

5.4 per cent. Production only fell in 1981 by 2.1 per cent and declined 

sharply by 11 per cent in 19d2. However, in the early 1980s the aluminium 

industry experienced a significant decrease in consumption: 4.4 per cent in 

1980, 5.1 per cent in 1981 and 2.4 per cent in 198~. In 1983 there was an 

upturn. Tile imbalance between consumption and oroduction in 1S80 and 1981 

increased stocks, which had a major impact on the level of prices. The prices 

in the London Metal Exchange fell from £766.53 per metric tonne in 1980 to 

E567.0 in ~982. In 1983, however, prices increased again. 

Copper 

Refined copper consumption ~ecreased in the mid-1970s, but then recovered, 

attaining a peak in 1979. Consumption then declined by 4.' per cent in 1980, 

increased slightly in 1981, decreasing again by 4.6 per cent in 1982 and by 2 

per cent in the first nine months of 1~83. Production of copper in 1980 and 

1981 continued to increase, declinin3 sligh~ly by 1.7 per cent in 1982 and 

increasing again by 2.5 per cent i., the first nine months o~ i983. The 

widening supply-demand imbalance increased stocks, so that in 1982 they 

equalled two months' consumption. Copper prices fell in 1981 and 1982, began 

to increase in 1983, but by October were again down to the previous years' 

depressed conditions. 

Tin 

Refined tin consumption has shown a long-term downward trend since 1974. This 

tendency has been more pronounc~d since 1979. Consumption of refined tin 

declined 4.4 pet ~ent in 19b~, 5.1 per cent in 1981 and 2.4 per cent in 1982. 

- --1 

I 
I 
' J 
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In 1983, world consumption of primary tin was les~ in the second quarter than 

in the same period of the pn:vioi.;s year. Ttae world supply of tin decre.'lsed by 

less than the demand, resulting iP. an jncrease in commercial stocks of refined 

tin, from 4 per cent of a~nual consumptioc in 1978 to 18.7 per cent in 1982. 

Tin prices were sustained by the constant support buying from the buffer 

,;tocks 1>f the Ir.tcrnation"l Tin Agreement ( ITA), and also by its export 

restrictions. 

Nickel 

Consumption 0f refined nickel recovered after a drop in the mid-1970s, but 

decreased again after 1979. In 1980 consumption of refined nickel decreased 

by 8.4 per cent, in 1981 by 8.6 per cent and in 1982 by 4.2 per cent. ln 1~83 

total nickel consumption increased in the market economies. Pr0duction of 

smelter-refined nickel attained its peak i,1 1980, declining aftPrwards by 

5.2 per cent in 1981 and by 11.9 per cent in 1982. Nickel stocks reached 

their peak in 1~77, when they w~re equivalent to approximately 4.7 months of 

consumption. Afterwards, Lh~re was a ~~cline 1n the stocks because of 

cutbacks in produc.tion. Prices began tc decrease from 1978 onwards. Producer 

priceJ in the United State~ in 1980 and 1981 increased in comparisnn to 1979, 

bur decreased again in 1982 and 1~83. The London Metal Exchange price of 

nickel increased in 1983. 

Zinc 

Consumption of slab zinc decreased in the mid-1970$, experienced a reLovery up 

to 1979, but then de~~eas~J by 2.8 per cent in 1980, by 2.1 per cent in 1981 

aad by 1.3 per cent in 1982. In 19€3 consumption increased .::gain, due mainly 

to incr~as~s in cnnsi;mpt~o;-: in the United States and Japan. Production 

decreased by 4.4 per cent in 1980, increased slightly in 1981, and decreased 

in 1982 by 3. 7 per cent. The cutbacks in production have cor.tributed to a 

significant reduction in the stocks, whic~ in 1983 were approximately 45 per 

cen; less than in 1975. Prices were rel~tiveiy low up to 1980 because of the 

high level of stocks. In 1981 a 5igr.ificant increase in prices began that has 

coni.:inucd 11£> tu the presl'.!nt. 

Lead 

Consumption of refined lead increased from 1973 to 1974, but decreased by 

10 per cent in 1975. After the worl< recession of the mid-l970s it increasecl 
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again, attaining its peak in 1978. Since 1979 the consumption of lead has 

decreased. In 1980 consumpcion fell by 2.8 per cent, in 1981 by 1.7 ~er cent 

and in 1982 by 0.2 per cent. In 1983 the upturn in the world economy did not 

generat~ an increase in consumption, and the situation has remained virtually 

static. Production declined less than consumption. Production of refined 

lead d~creased by 5.2 per cent in 1975, recovering afterward~ and reaching its 

peak in 1979. In 1980 production decreased by 1.7 per cent, in 1981 by 

1.3 per cent and in 1982 by 1.6 per cent. nte early 1980s have been 

characterized by a persistent excess of supply over demand. This oversuppl'.f 

has made prices fall from the peak attained in 1979. 

Structure 

The structure of the non-ferrous metals industries depend3 to a great extent 

on the growth and logic of develop~ent of the capital ioods industry. The 

characteristics of metals ~uch as aluminium and nickel tause them to be most 

closely linked with the present pace-setter capital goods industries. The 

developed market economies, which are the main produce=s of capital goods, are 

the major consumers of non-ferrous 1etals, mainly aluminil'm and nickel. These 

countries are also the major processors of mineral ores despite the fact that 

they are not the main mining producers. 

Develooed market economies 

In 1980 the developed market economies consLmed approximately 68.2 per cent of 

primary aluminium, 67.9 per cent of refined nickel, 65 per cent of refined 

copper, 64.5 per cent of refined tin, 60.6 per cent of refine~ lead, an~ Si.l 

per cent of slab zinc. 

The developed market economies contribute a significant share of global 

processed o~tput, more than 50 per cent for dll metals except tiP. In 1980 

these countries accounted for 68 ~er cent of world production of primary 

aluminium, 61.6 per cent of the production of refined lead, 60.7 per cent of 

slab zinc, 57 per cent of smelter-refined nickel, 50 per cent of refined 

copper and only 14.5 per cent of refined tin. 

The developed market economies produce a significant share of the mining 

output of zinc, lead and nickel. In 1980 they produced 51.5 per cent of the 
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world minin~ output of zi~c, 46.5 per cent of lead and 39.8 per cent of 

nickel. They also produced 36.9 per cent of bauxite, 30.3 per cent of co~per, 

and 7.l per cent of tin. 

Developing countries 

Developing countries ac~ount for a small shire of world consumpti~n and 

processing of non-ferrous metals, despite their maJOr share ~n mining 

production. The development of their non-ferrous metals industries is 

externally oriented, as can be seen by the high percentage of non-ferrous 

metals production that is exported. In 1980, the developin6 countries 

accounted for 13.4 per cent of the consumption of slab zinc, 5.7 per cent of 

refined nickel, 11.3 per cent of refined lead, 8.9 per cent of refined copper 

and 9.2 per cent of primary aluminium. 

The parti~ipation of aeveloping countries in non-ferrous metals processing is 

insignificant compared to their contribution to miring output. Tin is the 

vniy metal in which the developing countries have a high participation in 

processing output. In 1980 the developiug countries accounted for 70.7 per 

cent of the world production of refined tin. For copper, their share wa~ 

23.2 per cent, for sme)ter-refinea nickel production it was 15.3 per cent, for 

refined lead 13.5 per cent, for slab zinc 12.2 per cent, and fo1 priwary 

aluminium 10.7 per cent. 

Dev~loping countries ate the major producers of mining output of tin, bauxite 

and copper. In 1980 they produced 76.8 per c2nt of the world mining output of 

tin, 50.5 per cent ~f bauxite and 43.9 per cent of copper. In nickel they 

produced 34.6 per cent, in lead 24.3 per cent and in zinc 22.7 per cent. The 

share of total production that is exported va~ies from 89.2 per cent of tin to 

35.6 per cent of lead. 

Centrally planned economies 

Consumption by the centrally pla11ned economies •n 1980 accounted for 24.3 per 

cent of slab zinc, 23.8 f~r ~ent of refined nickel, 22.9 per cent of refined 

lead, LO.l per cent of refined copper, 18.l per cent of refined tin and 17.7 

per cent of primary aluminium. The participation o~ these countries in world 

processing output of eac;, of the non-ferrous metals is approximately 20 per 

cent, with the exception of tin which is only 7.8 per cent. 
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Centrally planned economies have a low participation in world trade of 

non-ferrous metals. compar~d with the other groups of countries, because their 

production is mainly oriented towards satisfying their domestic demand. their 

contribution to exports varies from 10.7 per cent in the case of nickel to 

1.9 per cent for tin. With respect to imports, their share does not exceed 

15 per cent of the world's impcrts of any ot the different metals. 

De0 ree of concentration and structure ~f ownership 

The non-ferrous metals industries are highly concentrated industries. In the 

cases of both aluminium ~nd nickel, where the concentration is highest, 

production is con~entrated mainly in the hands of the TNCs. In the other 

metals the level of concentration is lower and there is a greater partici

pation of developing country state enterpri~es (ccpper, tin) and rf small and 

medium-sized enterprises (zinc, lead). 

In aluminium, the twelve largest enterprises accounted for 76.3 ?er cent of 

the total bauxite produ~tion oi the market economies in !977. Among these 

enterprises, six major TNCs accounted for approximately 57.8 per cent of 

producLion and three state enterprises produed 9.3 per cent of the tctal. '!'he 

six major tra~enational corporations ac:ounted for 41.3 per cent of total 

market economy production of aluminium. 

In nir.kel, eight companies account for 79 per cent of the world market 

economy's mi~ing capacity and 76.9 per cent of their processing capacity. The 

six major TNCs participate witt 69.7 per cent cf the mining and 68.8 per cent 

of the proces&ing caiacity, and the two major state enterprises in developing 

countrie& with 9.3 per cent of mining capacity and 8.1 per cent of processing. 

In copper, 53.~ per cent of the total market economy mining production is 

accounted for by twelve enterprisec, Codelco being the major company. This is 

a state enterprise that has approximately 11.5 per cent of ~he world marke~ 

economy mining capacity. The eight most important TNCs contribute with 

27.3 per cent of the world market economy capacity and the four most irap?rtant 

state enterprises of the developing countries wich 26.l per cent. In 

processing output capacity, the 15 larg~st enterprises hold 73 per cent of 

total smelter ce.pacity in the market economies and 63 ?~r cent of refinery 

capacity. Of these, twelve TNr~ have 48.9 per cent of smelter capacity and 
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46.7 per cent of refinery capar.ity, while three developing count~y state 

ent~rprises have 24.l per cent of the smelter capacity a~d 16.3 per cent of 

the refinery capacity. 

In tin, the three largest mining enterprises are state companies. The largest 

company is P. T. Timah (Indonesia), which produces lG per •;ent of wor id output, 

secor.1 is Comibol (Bolivia), wi~h 9 per cent, and finally the Malaysia Mining 

Corporation Bhd. (MMC), with 8.5 per cent. In rrocPssing, eight c~mpanies 

have appro~imately 88.9 per cent oi the world market economy tin smelting 

capacity. Two major state enterprises of d£veloping countries p&rticipate 

with 17.l ,er cent (P.T. Timah, C~mibol); the major private company from a 

developir1g country is ':rom Malaysia, with 17. l per cent; and five TNCs have 

54.7 per cent. 

In zinc, eleven maJo: companies cor.centr&te 45.1 per cent of world mining 

capacity ;;.n th._ market ecotLomies. Centromin, a Peruvian State enterprise that 

is one of the eleven major companies, contributes with 4.9 r~r cent of the 

world capacity. In zinc reduction, eleven major enterprise~ account for 

approximately 53. 7 pe,: cent of the world market capacity. 

In lead, no single firm or group accounts for more than approximately 8 per 

cent of the total of the world markEt economy's primary lead refining, even 

Lhough th~ major thirteen account for 67.4 per cent of this capacity. The two 

major developin~ country state enterprises account for approximately 10 per 

cent of th~ capacity of the world market economies. 

Re,;tructuring 

The main changes in the structure of the non-ferrous metals industries are the 

following: 

(a) The developing countries generally increased their share in world mining 

output. The main increases were in copper and nickel, with increases of 4.9 

per cent and 3.9 per cent respectively in the period between 1972 and 1~80. 

In the case of tin there was a slight increase of 1.3 per cent in the share of 

the developing countries, in zinc and le~d their contribution was practically 

without change, and in ba~xite there was a decrease of 0.8 per cent. 
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The developed market economies decreased their share of mining output in all 

the minerals un~er study, with the exception of bauxite, where they had an 

in-·ease of 4.4 per cent. 11lere were considerable red~ctions in their &hare 

of the mining production of nickel and copper - of 8.5 and 8.1 per cent 

respectively. Their decrease in mining production of zinc was 3.7 per cent, 

of lead 3.1 per cent, and of tin 0.5 per cent. 

The centrally planned economies increased their participation in mining outpu.: 

in almost all the minerals, with the exception of bauxite, ~here they 

experienced a decrease of 4.6 per cent. 

(b) The developing countries increased their share in the consumption of 

processed metals. They increased their participation in consumption in the 

period 1972-1980, by 4.6 per cent in zinc, by 3.4 oer cent in nickel and 

copper, by 2.8 per cent in alumi~ium, by 2.7 per cent in tin, and in lead by 
2.2 per cent. 

The developed ~arket economies decreased their share in world consumption of 

all the metals under c~nsideration between 1972 and 1980. The decreas~ in 

aluminium was 5.2 per cent, in zinc 10.5 per cent, in tin 7 per cent, in lead 

3.5 per cent, in nickel 3.8 per cent and in copper 7.5 per cent. 

In the period under study, the centrally planned economies increased their 

share of world consumption of all metals with the exception of aluminium ~here 

their share remained the sam~. In zinc the} increased their participation by 

5.1 per cent, in tin by 4 per cent, in lead by 1.1 per cent. in nickel by 1.7 

per cent, and in copper ~y 2.1 per cent. 

(c) in the 1970s the developing countries increased their participation in 

the production of the processed metals under study, with the exception of lLad 

where they had a slight decrease. These countries increased their share in 

aluminium by 4.5 per cent, in copper by 3.7 per cent, in tin by 8.7 per cent, 

in nickel by 2.7 per cent, in zinc by 2.6 per cent, and in lead they 

experienced a slight decrease of 0.1 per cent. 

The developed market economies decreased their share in the world processing 

output in the period under study in all the metals, with the exception of lead 

where they experienced a slight increaae of 1 per cent. 
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The centrally planned ecoaomies had an increase in the share of the processing 

cutput in all the metals under study with the exception of aluminium ar.d lead. 

(d) The concentration of the non-ferrous cietaJ.s industries has decreased, 

lessening the importance of the oligopolistic barrier co entry into these 
industries. 

This decrease in the degree of concentration was due mainly to the reductio" 

of the dominant role played in the 1950s by the enterprises of the United 

States and England, due to th~ increasing importance played by enterprises 

from Japan and Europe and by national enterprises of dev~loping countries. 

(e) The non-ferrGus metals industries have experienced changes in their 

patterns of investment. Since approximately the end of the 1960~ the major 

TNCs have decreased their direct investment in the developing countries. 

The new patterns of investment that are taking place have created an apparent 

paradox in mining ano processin~ cf non-ferrous metals, a paradox that lies in 

the decreasing direct investment in equity by the TNCs in the developing 

countries, and the increased participation of the developing countries in 

mining, consumption, and processing. 

This apparent contrast can be explained by the increasing role of the 

g~vernments in the develo?ing countries, and initiatives taken by tie TNCs for 

~onversion from fully foreign-owned subsidiaries into joint ventures with 

national enterprises. This is also explained by the important substitution of 

loans for equity in the financing of non-ferrous metals projects in developing 

countries. There was a. reduction of private equity f:-om approximately 88-90 

per ce~t of the total capital ~} to 1960, to about 33 per cent by t~e 1970s. 

This spread oi r.ew patterns of investment arrangements has a.:celerated since 

the m1d-1970s wi~h the appearance of new sources of finance such as ~h~ 

cransr.ational oil companies, governments of the oil-producing countries, 

insurance companies from western ~ountries, and merchant finance and 

equ~pment-leasing schemes. 
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I. EVOLUTION OF THE NON-FERROUS METALS INDUSTRIES 

A. General aspects 

The metallurgical industry is an i~termediate industry, in that its 

dynamic and structure is defined by the development of its final use1s -

basically capital gooGs, consumer durables and the construction sector. 

In England, the metallurgical industry assumed a significant role 

beginning in the 1870s in the process of industrialization, due to the 

increasing amount of steel needed for the production of capital goods, which 

were required by the industrial apparatus to increase productivity. 

The development of ne~ capital goods industries at the beginning of the 

twentieth century lncreasea the importance of the non-ferrous metals 

industries. TI1e copper industry developed because of the increasing growth of 

the electrical industry·!/; nickel was used to harden steel in order to 

increase the durability of machinery and equipment, and also for the 

production of weapons; the growth of the aluminium industry was associated 

with the development of the transport sector, mainly the aircraft industry. 

During that period, the non-ferrous metals industries of the United 

States had a dominant position in the production of nickel, copper and 

aluminium. In nickel, the United States controlled the world's largest supply 

source in Canada, which was exploited and processed by INCl>~/. In copper, 

the United States first applied the techniques of mass production to copper 

mining in 1905 at the Bingham Canyon open-pit mine in Utah. This large-scale 

mining technique was also applied in Ely, Nevada ir. 1908; and later in 1910 at 

Miami, Arizona and afterwards in the Arizona mines and in New Mexicol1. The 

predominant position of the United States in copper was also due to its control 

!/ The growth of electrical energy for power, lii~hting and conununication led 
to a doubling of the world demand for copper ~very few years. In 1860 the 
output of the world's copper mines was only about 100,000 tonnes. By 1912 
it had reached one million tonnes. Mikesell, Raymond, "The World Copper 
Industry, London, 1979. 

ll INCO is nominally a Canadian company but is controlled by United States 
capital. In 1913 INCO controlled 55 per cent of the world's nickel 
production. Yor further details see Tanzer, Michael, "The Race for 
Resources", New York, 1980. 

3/ Mikesell, "The World Copper Industry", op. cit., pp. 6-7. 



of Chilean copper mines. In 19u4 the Braden Copper Corporation was formed to 

exploit the mine El Teniente, which was later acquired by the Kennecott Copper 

Cor?oration. Shortly thereafter Chiquicamata, another Chilean mine, was 

developed and later sold to Anacond~/. In 1902 the Cerro de Pasco Mining 

Company also developed a copper mine in Peru, but its output was sm~ll 

compared to that of the Chilean mines. 

'nle major ~ole of the United States in world production of aluminium was 

mainly due to its control of the technology. In the mid-1880s there was an 

important technological di~covery of how to produce aluminium based on a low 

cost electrolytic process for separating aluminium from its oxide. The United 

States patents were granted to Pittsburg Reduction Company, which afterwards 

became the Aluminium Company of America (ALCOA). On the basis of this new 

technology, the Pittsburg Reduction Company substantially reduced aluminium 
. 5/ prices- • 

nte increased internationalization of the non-ferrous metals industries 

began in 1889 with efforts in ore exploration, with Africa becoming an 

important supplier only after the First World War. nte British South Africa 

Company (BSAC) was in charge of the exploration of copper mines in Northern 

Rhodesia (now Zambia) and Belgiom had interests in the Belgian Congo (now 

Zaire). BSAC granted mineral exploration rights in Northern Rhodesia to other 

companies in exchange for royalties. 

All the mines of Northern Rhodesia came un~~r the control of two groups: 

the Angl·-American Corporation of South Africa, with majority British 

ownership and minority United States ownership, and Rhodesian Selection Trust, 

with majority United States ownership. The copper mines in the Katanga region 

of the Congo came under the control of Union Hini~re du Haut-Katanga, which 
. d b 1 . b . . . . h. 61 Th was mainly owne y Be gium ut had a minority British owners i~ • e 

First World War created an important increase in demand for aluminium, wl1ich 

caused United States, German and Italian firms to search for new bauxite 
. 1 . d . d 71 reserves, main y in Europe an in Cana ~ • 

4/ Le Monde, "L'Eclat du Cuivre", 10 April 198t... 
J./ By thP.n Europe had also developed the required technology (France, Great 

Britain, Switzerland). 
6/ Mikesell, "The World Cop.,er Industry", op. cit., p.8. 
JI Tanzer, "The Race for Resources", ~it., p. 73. 
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The Second World War created a vast i•tcrease in the demand for minerals, 

which made ncn-ferrous metal companies from developed countries (mainly the 

United States) increase their number of operations i~ the developing 

countries. Other major causes of this new trend were the decline of low cost 

reserves in the United States, the existence of important mineral deposits of 
h . h d . h d 1 . . Bf d h · · ig gra ~ ore in t e eve oping countries- , an t e improvements in 

transportation of these ore3. 

Peru, the Philippines and Papua New Guine~/ appear~d as new large 

d~veloping country producers of copper, being added to Chile, Zambirt and 

Zaire. United States foreign investment was mainly responsible for the 

increase in production in the Philippines and Peru, while the expansion in 

Papua New Guinea was due to investments of British and Australian 

capita1
101

• In the aluminium industry, the United States companies made 

direct foreign investments in Australia, the Caribbean countries and Africa, 

controlling 60 per cent of \1orld aluminium production by the btginning of the 

1970s. In tin, the expansion of production was based on production increases 

in Malaysia, Indonesia and Bolivia, where a national entrepreneur, Simon 

Patino, built up the major TNC in the tin industry, which by the 1950s had 
d d "t t" to outs1"de Bol1"v1· .• !Y. I h · k l · d h expan e 1 s opera ions a- n t e nice 1n ustry, t e 

TNC, INCO, expanded its activities throughout the world, producing a~out 

two-thirds of the nickel for the non-socialijt world by the early 1960s. 

However, the subsequent development of new nickel mines, particularly in the 

developing countries, undermined its monopoly position. 

In the 1960s the developing ~ountries adopted new policies intended to 

increase their control over the valorization of their raw materials. 1bere 

was a process of nationalization, mainly in copper, an increase in the taxes 

char&ed to the TNCs, and the formation of producers' associations in order to 

attempt to control the evolution of prices. 

~/ The difference in ore grade between the developed and developing countries 
was significant, and remained so up to the 1970s. The main exceptions 
were Australia and Poland. 

11 New large producers also appeared, such as Yugoslavia, Poland, South 
Africa ar.d China. 

]2_/ United Stdtes and British capital developed the South African copper 
industry. 

)!/ UNCTC, "Transnational Corporations in the Mineral Industries of Developing 
Countries. Analysis and Policy Issues", New York, 1983. 
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Thes · new trends in thE developing countries caused the domina~1t TNCs to 

zdo~t new strat~gies. They directed their new investments mainly towards 

stable de•~loped countries and to th~se developing countries wh·~re the risk of 

nationalization was perc~ived to be minimal. They also increasea their degree 

of vertical integration and developed new methods of exploiting reserves 

(open-pit mining). In the 196Js the dominance of the United ~tates began to 

decrease bcca~se of all these trends, and becau&e of the major ro!e taat Japan 

a~d Western Europe began to play in the production cf non-ferrous metals. 

!r. the 197Cs approximately 85 per cent of the world's mineral explorati~n 
d k d 1 d - 12/ I h . l was un erta en in eve ope countries-- • n ~Ollle c&ses t ese m1nera 

explorations ~e=e in deposits that had lcwer percentages of mineral content 

than those of some dev~loping countries. To er.ploit these relatively poor 

minerai deposits, it was necessary to develop, as already mentio~ed, 
capital-intensive mining methods which small and medium-sized companies could 

not afford. There was also a decrease in direct investment in mining and 

processing in developing countries that was replaced by lending. 

B. Evolution of the main non-ferrous metals 

This section discusses the specif~c historical evolution of the main 

non-ferrous metals, against the background of the general process cf 

development of this industry outlined in the previous section. 

l. Aluminium 

The aluminium industry began to develop in the mid-1880s, mainly because 

of the disc.:.•rery of a low-cc,:Jt electrolytic process for separating aluminium 

from its oxide. Because at first the demand for aluminium was low, Alcoa, the 

major aluminium enterprise, began creating markets between 1890 and the 

1920s. In the 1890s, Alcoa started fabricating cooking utensils, rolled sheet 

and plate and electrical conductor wires and power lines. In the early years 

of the twentieth century, Alcoa introduced aluminium products for use in the 

transport sector (airplane engines, auto pistons, truck bodies). 

12/ Host of these explorations were in Australia, Canada, South Africa and the 
United States. 
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After the First World War the consumption Jf aluminium increased rapidly. 

In the Second World War the production of aluminium grew to 1,992,000 tonnes, 

a level that w&s attained a6ain only at the beginning of the 1950s. ln the 

period between 1950 and 1973 the world consumption of aluminium increased at 

an annual rate of 10 per cent, ':>ut it began to de::rease after 1973 because of 

the reduction in demand of the main con~umer countries, primarily the United 

StateJ:ll. 

'nler~ are five phases in the evolution of aluminium production in the 

period between the SecJnd World War and th~ crisis of 1974-75. Between 1947 

and 1757, production capacity was lower than demand, and prices showed a 

Sdstained increase. The second period, between 19)7 and 1963, was 

chardcterized by a situation of over-capacity, and the enterprise~ thdt 

controlled this industry began to stock~ile their output. II! this period, 

investments and prices decreased. 'nle period between 1963 and 1969 was a 

period of under-capacity in which there was an increase in the level of 

prices. Ia 1970 a problem of over-capacity b~gan to appear, which was 

accentuated in the ye~rs up to 1973. In 1973 this industry began a period of 

high capacity utilization, which was interrupted by the world economic 
.. 14/ 

crisis- • 

Tiie aluminium industry has always been concentratea among a few 

enterprises. Alcoa was the enterorise t~at played the major role in promoting 

consumption and increasing production at thP. beginning of the century. In the 

first 20 years of the twentieth century, Alcoa began acquiring bauxite raines 

in Arkansas, U.S.A., Dutch Guiana and Surinam. Tiie leading European company 

rlur1ng this period was Alusuisse, which produced aluminium using French 

bauxite and Swiss hydro-electric power. Othe~ major enterprises were Forges 

and Pechiney of France and the B~itish A:uminium Company. 

d 1 . . h" h d . l 151 
In 1928 Alcoa create A uminium Ltd., w ic to ay is A ca~. During 

the Second World War, because of the policy of the United States Government 

related to strategic inputs, Alcoa gave birth to two future competitors, 

13/ UNITAR, "Perspectives de L' Industrie de L' Aluminium en Afrique", p.8. 

14/ Ibid, p. 49. 
lS/ The United States Government considered that Aluminium Limited was created 

basically to permit Alcoa to participate freely in European cartels and 
fix aluminium prices without taking into account United States 
prohibitions. For further details see Tanzer, "The Race for Resources", 

op. cit., p. 138. 
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Kaiser Aluminium and Reynolds Aluminium. Alcoa provided them with the 

patented technology for free and initially provided them with bauxite. 

Afterwards they acquired their own mines in the Caribbean area. 

After the Second World War the product~on nf aluminium was coqcP.ntrated 

mainly in the North American companies. In 1948 the four largest North 

American enterprises together produced 990,ilOO tonnes, while the major 

European firms of France, England and Switzerland produced a total of only 

220,000 tonnes. 'ntis dominant position of the North American firms was based 

mainly on the control that they had of low-cost bauxite reserves in the world 

and also because of the high demand for alumir.ium within the United 
16/ 

States- • 

!n 1979 the six major transnationals; Alcan, Alcoa, Kaiser, Reynolds, PUK 

and Alusuisse produced 41.3 per cent of the world ouLput of aluminiuin!l1 . 

Among these, the dominant position is held by the major United States 

enterprises. One of the main reasons is lheir major share of the most 

im~ortant new sources of bauxite in Australia and Guinea. nie largest min~ in 

Austra!ia, Weipa, is controlled mainly by Kaiser Aluminium and Rio Tinto 

Zinc
181

• In Guinea, Halco, the world's largest ba•JXite mine, is owned 

mainly by Alcoa and Alcan~/. Another reason for this concentration is that 

the aluminium industry has a high degr~e of vertical integration, far more 

than the copper industry, for example, so it is very difficult for independent 

enterprises to buy bauxite for further processing. The high degree of 

vertical and also horizontal integration of the big firms has meant that most 

product exchanges stay within the firms. There are a few exceptions in 

countries like Guinea and Guyana t.hat can sell their production of bauxite and 

1 . h h l . h h . 201 a umina t roug ong-term agreements wit t e consumer countries- • 

The strong control of the market by big firms has given them an important 

role in the determinAtion of prices. Alczn, Alcoa and Kaiser are the leaders 

that set the prices. This situation is different to the copper industry where 

16/ 
17/ 

18/ 
191 

Tanzer, "The Race for Resources", 2P• cit., pp. 139-140. 
UNCTC, "Transnational Corporations in the Bauxite/Aluminium Industry", New 
York, 1981, Table 15. 
Australia owns 10 per cent. 
In Halco, Alcoa has 2/ per .:ent ownership, 27 per cent by Alcan, 20 per 
cent by Hartin Ha~ietta Aluminium (a small United States producer), 10 per 
cent by Pechiney, and the rest by Italian and German firms. 

20/ For example, the long-term agreement between Guinea and the USSR for 
bauxite. 
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the Lonnon Metal Exchange sets the pricesil1• This control of th~ companies 

over supplies and prices has greatly helped them to increase aluminium prices, 

from $0.14 per pound in 1948 to around $0.25 per pound by the mid-1960s, $0.34 

per pound in 1974 and $0.66 per pound in 1979
221

• This ability of the big 

firms to control supplies and prices up to the end of the 1970s produced 

stable profits, a situation that differed from th~t of the copper industry, 

-.here profits fluctuated, depending on liiorld economic cycles. 

2. Copper 

The world consumption of copper amounted to only 50,000 tonnes per year in 

the mid-nineteenth ce~tury. It had increased to about 450,000 tonnes per year 

by 1900 and in 1973-1974 it was approximately 8.5 million tonnesll
1

• This 

significant growth in the consumption of copper was mainly a result of the 

advent of the "electrical age1124/. 

Curing the period 1961-1974, however, the intensity of use of =opper in 

industrial production declined significantly. The ratio of the index of 

copper consumption to the index of industrial production declined by 15 per 

cent in th~ United States and by a larger percentage in Europe (United 

Kingdom, Federal Republic of Germany, France and Italy)~/. This was due 

mainly to changes in the co~position of industrial output, which generated a 

process of substitution of other materials of lower weight for copper, as well 

as other technological changes that reduced the use of copper. In the United 

States in 1973, 31 per cent of copper consumed was used in electrical 

equipment, in contrast with 40 per cent in 1938. The consumption of c~pper in 

the construction sector and the consumer goods industries was 19 and 16 per 

cent in 1938 and only 11 and 6 per cent respectively in 197Jl:2.I. 

~/ UNITAR "Perspectives de. L'Industrie de L'Aluminium en Afrique", op. cit., 
PP• 45-46. 

22/ Tanzer, "'nle Race for Resources", op. cit., p. 142. 
23/ Prain, "Copper: The Anatomy of an Industry", pp. 42-43. 
24/ The structure and volume uf copper consumption has been affected by the 

composition and evolution of the industrial output and its technoloiical 
changes, mainly in the capital goods eector. 

25/ Mikesell, "The World Copper Industry", op. cit., p. 13. 
26/ Ibid., p. 14. 

Ill 
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The si:uation of the coppec industry is ~ec~rmin2d both by the general 

economic siruat~on and the intensity of its use by its main cor.sumers. 

Between 19~0 and 1954 there ~~re significant :ncreases in the ~~;and for and 

prices of copper cau~ed by the general prosperity resulting during the 

po~t-war reconstruction, and also suppurLed by stockpile buying by the United 

States du~ing the Korean wa;Il_/. 

In the years 195 i-·58 the dem.an<l for ccpper decreased sharply, which maC:2 

the copper industry enter a r~cession and rPduced th~ real prices of copper to 

their lowest level in the post-war period. The price was $453 per tonne at 

constant 1950 prices. In the period from 195~ to 1963 activity in the copper 

industry increased in comparison to the preceding period, which raised prices, 

though to a level lower than the 1950-1954 ~verage. The boom of the world 

economy during 1964 significantly increased the demand for copper and other 

metals and sharply raised coppPr prices, which reached their highest real 

pri..::e of $1158 per tonne in 196&iJ!.-I. The beginning o! the world recession 

. h . d 19 70 -' . d . 'l9 i in t e m1 - s ma~e pr:<,~E:s rop again-- • 

In 1913, the United States, through its big firms, produced 60 per cent of 

the worl<l copper supply frcm domestic mines and another 20 per cent from 

st•bsidiaries Kennecott and Anaconda. Since then the level of concentration of 

the world copper industry has been progressively decreasing. In 1920, 

important discoveries of new resources, mainly in Africa, where th~re was an 

important participation of Belgian, British and South African capital, reduced 

27/ The increase in prices was also due to the strikes in Northern Rhodesia, 
the United States and Chile which in one year, 1955, represented 
approximately 5 p€.r cent of world production. For details see U'HTAR "The 
Copper Industry in Africa", p. 36. 

!-!Y The rise of prices was stimulated by the Vietman War and the 1mllateral 
increase in the price of copper by Chile and also by the confrontation in 
1966 between Zambia and Rhodesia, which had an important impact on the 
transportation of copper. Ibid., p. 37. 

29/ It should be noted that the price of copper on the world market cannot be 
derive1 from usual notions of the relationship of supply and demand. 
Variations in copper prices do not necessarily correspond with movements 
in production. For example, at the end of 1974 there was a sharp fall in 
prices, but when the CIPEC countries cut back production at the beginning 
of 1975, there was no corresponding movement in prices. Prices did not 
begin to recover until April, 1975, ~hen the supply was 600,000 tonnes, 
wherea~ it had been only 500,000 tonnes. For details see MezgPr, 
Dorothea, "Copper in the World Economy", New York, 1980. 
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the share produced by the United Stat<!s firms to approximately 50 per cent of 

tota~ world production. This percentage decreased to 17 per cent during the 

Great Depression, but increased to approximately 33 per cent at the beginni~g 

~f the Second World Wa~JO/. 

After the Second World War, the three lnrgest copper-producing firms of 

the United Statei; (Kennecott, Anaconda and P!telps Dodge) accounted for more 

than 80 per cent of lmiced Stat~s production, while the sever. largest firms in 

the world (t~1e three citc.d United States enterprii:es, plus Union Hini~re iu 

the Congo, the Anglo American Group, the Roaa-Amex Group and Inco) accounted 

for 70 per cer.t of We~tern world production. 

By 1978, however, the three biggest firms of the United States accounted 

for only 52 per cent of United States production and 10 per cent of world 

production, including that of th::? centrally planned economiesl!.1. The seven 

largest firms were responsible for only 20 per cent of Western world 

production. The Government-owned mining en~erprises in Chile, India, Peru, 

Turkey, Uganda, Yugoslavia, Zaire and Zambia, accounted for about 34 per cent 

of world mining output for the cnuntries outside the Socialist countries in 

1974321 • 

One of the major factors that contributed to reducing the degree Qf 

concentration in this industry during this period was the process of 

nationalization that took place in the main producer countries. Other factors 

included the discoveries of important new copper mines after the Second World 

War, the increase in the number of independent producers, and the entry of 

other natural resource-based firms (particularly the oil companies) into the 
. d 33/ copper in ustry-- • 

30/ "The Race for Resources", op. cit., pp 124-133. 
3T/ They produced 13 per c~nt of Western world production. 
32/ Mikesell, "The World Copper Industry", op. cit., p. 29. 
33/ After the Second World War new ore deposits were discovered in Peru, 

Zambia, th~ South Pacific (Indonesia, Papua New Guinea, Australia), 
Siberia, Iran and parts of Africa. In recent years, Exxon and Atlantic 
Richfield have made large investments in the coppP.r industry in Chile. 
Texas Gulf has become a major producer in Canada. !NCO, one of the main 
firm~ which produces nickel, has become an important producer of copper, 
because the production of copper is often associated with nickel 
production. 
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Since the 1960s, the major firms th~t ~roduce copp~r have been developing 

strategies to maif'l.tain their control of thi~ industry. They have undertaken 

new forms of mining that permit them to exploit mines with low ievels of ore 

content. The open-pit method permits an economic recovery of lcw-grade 

mineral deposits; Liai~ ~Pthod of extraction does, however, require high 
34/ 

capital costs-- • The firms have ~lso dev~lcp~d mining of the seabed, andit 

is predicted that by the year 2000, 3 per cent of the world supply of copper 

will come from that source. 

At the level ,')f industrial processing, the major firms have developed a 

continuous castin6 technology that transforms refined copper directly into the 

final product, rather than having to go through the traditional intermediate 

stage of manufacturing wire-bars. This new technology will tend to generate a 

greater concentration of the final mc:nufacturing part vf the proce~s, because 

it is more efficient and more economic, due to transport costs and quality 

control problems when located near the markets, which are mainly in the 

cieveloped countries 351 • Technology has also been improved to increase the 

recycling content of the final product, reducing in this w~y the demand for 

raw material copper. Recycling now provides approxi~ately 40 per cent of 

West-:?rn needs. 

The major TNCs, in order to develop new technologies and proLect their 

in~erests in the face of increasing participatio3 by developing country 

governments, have developed engineering companies that will permit them to 

participate in the development of new p1ojects in the developing countries 

without having to own a large share of •.he ne'"' company. The engineering 

companies, in addition to their function of developing new technologicaJ 

processes, assist in the installation of turn-key plants, or parts of plants, 

l f . h . 1 . 36/ comp ex sets o equipment, tee nica assistance, etc.~ • 

34/ 

35/ 

36/ 

At the end of the 1960s, 60 per cent of the total copper production of the 
Western countries came from open-pit mi~ing. 
The lengthy transport of sensitive wire is considerably core expen!live 
than the transport of bars, creating a situation in which the producer 
countries b~come to some extent dependent on the refining an<l manufacture 
of their copper in the industrial countries. Mezger, "Copper in the World 
E ... onomy", op. cit., p. 67. 
An example is the Lurgi compan) , an engineering company that is a 
subsidiary of Me~allgesellschaft and is Metallgesellschafts' most 
profitable branch. 
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The real price of copper has fallen approximately 40 ?er cent 111 the 

twentieth century. Tile major copper firms have not been able to restrict 

s•1pplies and thus increase prices and pr<'fits. This is due to the lower 

degree of concentration in this industry than in, fur example, the aluminium 

industry, t~e wide utilization of copper throughout industry and other 

economic sectors and the fact that many other prodacts can be substituted for 

it. Generally, the movement of copper prices provides a good indicaLor of the 
37/ 

state of the world economy--- • Practically all internationally traded 

copper is sold at prices based on the London Metal Exchange. 

In the 1970s the instability of prices and profits in the world copper 

industry was due Lo the fact that most of the state companies iL developing 

countries that <re major producers of copper continued to increase production, 

despite falling prices, because of their need to maximize foreign exchar.ge 
. . d 11 . h . f" . 1 .. 38 / receipts in or er to a eviate t eir inancia crisis~ • 

In the United States, the copper industry is to a high degree vertically 

integrated with the mine owners. This has permitted the United States ~o 

n.aintain a dome:;t.ic price system in which the main producers fix the prices. 

However, in 1978 the maJor producer, Kennecott, abandoned its producer pr.ice 

and based its pric~s on the New York Copper Exchange (COMEX) transactions. It 

was followed by other major producers such as Anaco .Ja. This has increased 

. b. 1. f · · h u · d s 39 I the insta ~ ity o copper prices in t e nite tates~ • 

37/ Robbins, Peter and Edwards, John, "Guide to Non-ferrous Metals and Their 
Markets", Rogdn Page Limited, Great Britain, 1979, p. 104. 

38/ As an example we c~n see that in the period between 1973-78, while the 
western world production decreased slightly, the Chilean pruduction 
increased by 44 per cent. 

39/ Robbins, and Edwards, "Guide to Non-ferrous Metals anJ Their Markets", 
Rogan Page Limited, Great Britain, 1979, op. cit., p. 105. 
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3. Tin 

Annual tin prQdu~tion ~xpended less than did that of other non-f~rrous 

metals between the annual average production for the period 18;'5-1899 and the 

period 1950-197~. Betwee~ ttese periods the average annual tin production 

increased 2.92 time~/. At the beginning of this century the yearly 

production of tin increased from 79,300 tonnes in 1900 to 134,000 tonnes in 

1917. Prices also increased between 1900 and 191~/. Tin production 

decreas~d after the First World War, increased again in the second half of the 

1920s, and decreased again during the world recession of the 1930s. 

Projuction increased substantially with the beginning of the Second World War, 

reaching its peak in 1940 and 1941. Prices fluctuated greatly curing the 

period between the twc wars. In the United Kingdom for example, the price of 

tin was higher in 1934 than in 1913, but in 1938 it was lower than in 

1913~.Y. 

Tin production anJ consumption, which had reached very low levels at the 

en! of the Second World War
431 

entered a period of growth in the post-war 

year~/. One aspect that influenced the e:.cpansion of demand was the 
. . . f . b h . d f . . · 1 451 acquisition o tin y t e Unite States or its strategic stockp1 e-- . 

40/ By comparison: aluminium increased 77.5 times, nickel 162.5 times, copper 
19.2 times, zinc 12.8 times and lead 5.1 times. Schmitz, Christoper, 
"World Non-ferrous Metal Production and Prir.es, 1700-1976", London 1979, 
p. 7. 

41/ The deflated ?rices in E/tonne increased from £149.78 in 1900 to £205.13 
in 1913. 

42/ The prices of tin in the UnitPd Kingdom were f20i.1 per tonne in 1913, 
E226.7 in 1934 and £186.6 in 1938. In 1940 and 1941 the prices increased 
significantly: in 1940 the price was £252.56 per tonne and in 1941 
E257.17 per tonne. 

43/ In 1945 production of tin wes only 97,000 tonnes. 
44/ The Uni~ed States, in view of the tin shortage, imposed restrictions on 

the use of tin from 1942 until 1949. "Tin Production and Iuvestment", 
International Tin Council, London 1979, p. 101. 

45/ During the Second Wcrld War, the United States had stockpiles of 61,000 
tonnes. In 1961 the size of the stoc~pile was 355,000 tonnes and of this, 
167,000 tonnes were dec~ared surplus. Ibid., p. 101. 
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After a period of stockpiling in 1954-1955, there was a period of 

over-supply lasting from 1956 to 1961. The over-supply was increased after 

195/ by large quantities exported by China and the USSR. This period of 

excess supply coincided with the period between the conclusion of the First 

International Tin Agreement in 1956 and the end of the Agreement ~n 1961. 

D~ring this period of over-supply in the tin industry, prices decreased 

between 1956 and 1958, but showed a small increase in 1959 and a significant 

one in 1961. Table l shows the changes in world production and prices in the 

period 1956 to 1961. 

Table l Tin Supp:y and Prices (1956-1961) 
(In thousand tonnes) 

World production of tin -
in concentrates a/ 
(thousands of tonnes) 

Penang tin price (M $/pickel) 

1956 

169.l 

387.0 

LME standard tin (E/long tonne) 774.0 

1957 

165.7 

373.0 

741.0 

1958 1959 

117.6 121.1 

369.0 397.0 

735.0 786.0 

1960 

138.7 

394.0 

794.0 

a/ Does not include the production of the centrally plann~d economies. 
Source: International Tin Council 

The period between 1961 and April 1963 was one of great uncertainty, 

because of the process of approval of the United States tin disposal 

1961 

138.7 

4&7.0 

895.0 

plan~/, and production and prices showed slight changes in this period. 

Between 1964 and 1968 production increased with the result that prices fell in 

both current and real terms from 1966 to 1968. There was a cyclical Pwing in 

real prices from 1968 to 1971; however, world production continued to rise 

until 1972. Table 2 shows the changes in world production and prices in the 

period 1962-1972. World tin production fell continuously from 1972 until 

1976, while prices fluctuated greatly, reaching their lowest level in 1975. 

46/ In 1961 b•~ 1962 the Uuited States tin disposal plans came under 
discussion. 111 June 1961, the United States Government approved disposals 
of 51,000 tonnes of tin metal. Disposals began in September 1962 and a 
new one-year disposal programme began in April 1963. 
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TABLE 2. Tin supply and prices, 1962-1972 

Year World production of 
. . a/ 

Tin - in concentrates-

(thousands of tonnes) 

1962 143.5 

1963 143.2 

1964 148. 7 

1965 154.5 

1966 166.2 

1967 172.9 

1968 183.l 

1969 178.0 

1970 185.7 

1971 187.1 

1972 195.9 

Source: International Tin Council. 

Ptonang tin 

prices 

(M$/pickel) 

448 

455 

619 

703 

645 

600 

566 

626 

665 

632 

62i 

London 

Metal Exchange 

Standard 

tin prices 

(E/long tonne) 

884 

893 

1,198 

l,379 

1,266 

1,201 

1,307 

1,431 

1,527 

1,443 

1,515 

!1 Does not include the production of the centrally planned economies. 
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The world tin industry has a relatively high level of concentration: the 

eight largest smelters account for over 88 per cent of the total estimated 

capacity. While the largest tin companies of the world are the state 

companies, P.M. Timah in Indonesia and COMIBOL-E~AF in Bolivia, the marketing 

d d . . l . . h d 471 an pro uction are main y in private an s~ • 

In contrast to the aluminium industry, where TNCs are predominant at the 

mining and processing stages, control of the tin industry by TNCs in the 

mining and processing stages is much less pronounced, and governments of the 

~ajor producing developing countries have been significant actors since the 

Second World Wa~/. Tin production was mainly concentrated in the 

south-west of England from medieval times until the third quarter of the 

nineteenth century; however, since t~e 1880s Malaysia has dominated world 

production of tin, followed closely by Indonesia and Bolivia, where deep 

mining of the metal was begun on a large scale after 189~1 • 

In South East Asia, TNCs and small-scale mining enterprises have operated 

side by side for many years. In Malyasia, TNC control became concentrated in 

the London Tin Corporation, which by the Second World War accounted for half 

of Malaysia's tin output. Since the Second World War the South East Asian 

countries have increased their control over tin production. In Malaysia the 

Government acquired control over the London Tin Corporation, and Indonesia 

nationalized the Billiton operations in the mid-1950s. Recently, however, 

l b . . . . d . 50/ severa TNCs have egun new mining operations in In onesia-- • 

47/ "Preliminary Study in the Non-ferrous Metals Industry", Negotiations 
Branch, UNIDO, March 1984. 

48/ Kftakal, Jan, "Government Poli-.:ies Toward TNC's in the Tira Industry of 
Bolivia and Southeast Asia", eCLA, 1983. 

49/ Schmitz, "World Non-ferrous Metal Production and Prices 1700-1976" 
op. cit., p.16. 

50/ In Tilailand, Shell (Billiton) is the major tin mining operator. Also 
operating in Thailand are the St. Piran group of the United Kingdom and 
Amalgamated Metal Corporation, formerly part of the Patino group now owned 
by Preussag. 
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By the 1950s a national TNC owned ty the Patino group in Bolivia had 

expanded to control mines in Nigeria and Malaysia and s~elters in Australia, 

the United Kingdom, the Federal Republic of Germany, Malaysia and Nigeria. In 

1952 the Patino group and two other Bolivian-based TNCs produced 72 per cent 

of Bolivian tin output. These companies were nationalized in 1952, and are 

now under the control of the state company, COHIBOL, which operates the mines, 

d l - 51/ an a state sme ting company, ENAF- • 

An analysis of the evolution of the production and prices of tin does not 

show any long or medium-term trends in prices. One aspect that tends to 

accentuate price fluctuations is the peculiar nature of tin supply, which is 

not governed by the requirements of consumer industrie~, but rather generally 

f 11 1 1 f - . 1 . . . . 1 d . 47 / Th o ows the eve o industr1a activity in de'·~ ope countries- • e 

long history of price fluctuations has dtmonstrated that producers have had 

difficulty in controlling prices. Prices for supply contracts are often based 

on a mixture of quotations from the Penang and London Metal Exchange, and 

there is a great deal of arbitrage between the two markets. 

There have been attempts to control the volatility of tin prices in recent 

years through a major extension of the International Tin Agreement, between 

producers and consumers. The agreement defines "floor" and "ceiling" price 

levels and attempts to keep prices between these limits, occasionally using 

export controls. The Agreem~nt has been largely ineffective since 1978, when 

the buffer stock supp'y was exhausted and market prices were above the 

"ceiling" leve1211. 

2.!,/ UNCTC, "Transnational Corporation in the Mineral Industries of Developing 
Countries; Analysis and Policy Issues", New York, 1983. 

52/ "Tin Production and Investment" op. cit., p. 108. 
53/ Robbins, and Edwards, "Guide to Non-ferrous Metals &nd ':'heir Markets", 

London, 1979, op. cit., p. 160. 
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4. Nickel 

Nickel is one of the non-ferrous metals for which annual production 

expanded greatly between the average annual production for the period 

1875-1899 and the period 1950-1976. Between these periods, production 

- d 162 5 - h l - f 1 - - 541 d -increase • times, t e argest increase a ter a umini~ • Pro uction 

increased significantly during the First World War because of the demand for 

military use;12.1 • After the war, production decreased until 1929-1930 when 

- - d b - f 561 d - b f l -it increase rie ly-- , to ecrease again ecause o the wor d economic 

Cri-si"s of the 1930s-571 • P d · f · k l d d · d · h ro uction o nic e expan e again uring t e 

Second World War~/. It suffered a decredse from the end of the war until 

the beginning of the 1950s, when it increased substantially; this was 

dampened only by the world economic crisis of the cid-l970s and 1980s. The 

main reasons for this steady expansion w~re the restructuring of European 

industry after the ~econd World War, the Korean war, the war in Vietnam, the 

world-wide boom in stainless stee1591 , and technological advance~ leading to 
- - l . 60/ growing nicke consumption-- • 

The degree of concentration in the nickel industry is high, comparable 

only to that of the aluminium ... ndustry. The main producer of nickel is loco, 

whose headqu8rters are in Canada. Inco is nominally a Canadian company but is 

controlled by United States investors. 

In the pre-World War I period, Inco greatly expanded production from its 

low-cost Sudbury mines, and averaged a profit rate on stockholders' invest

ments of about 50 per cent. The only competitors that loco had at that time 

54/ Schmitz, ''World Non-ferrous Metal Production and Prices l:'C..i-1976" 
op. cit., p. 7. 

'i2_/ The production increased from 9.5 thousand tonnes in 1900 to 48 thousand 
tonnes in 1917. 

56/ The production in 1929 •as 58 thousand tonnes and in 1930, 60 thousand 
tonnes. 

~/Production decreased until 1934 (72 thousand tonnes), when it began to 
expand again. 

58/ The ?roduction of nickel was of 138 thousand tonnes in 1938 and 
154 thousand tonnes in 1944. 

59/ The manufacture of s~~inless steel requires nickel. 
60/ United Nations, "Tt.P. Ni.:kel Industry and the Developing Countries", New 

York, 1980, p. 19. 
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W••re Le Nickel·~/ and Nond Nickel who sold their prodoction mainly to the 

British market. In 1913 Inco controlled 55 per cent c;f world nickel 

production, Le Nickel JJ per cent and Hond Nickel 11 per cent. 

In 1928 Inco merged with Hond Nickel, thus gaining control over 90 per 

cent of the world market. Also in that year, its Canadian subsidiary became 
62/ 

the pa~ent company-- • In 1950 Inco, SLN and Falconbridge together 

11 d 95 f Id d . . 6J/ h 1 1960 contro e per cent o wor pro uction capacity-- • In t e ear y s 

Inco still produced approximately 65 per cent of the non-Socialist world's 

supply, and Falconbridge pro~uced 10 per ~ent, while the rest was produced 

mainly by Le Nickel, Sheritt Gordon and Hannan Mining. In the 1960s and 1970s 

there was a decrease in concentration because of the entry of new producers, 

including Western Mining in Australia, the Japanese processing plants, Amax in 

Botswana and the United States, Harinduque in the Philippines, ana 
64/ 

others~ • As a consequence of this, the share of Ince in •orld production 

in 1978 was down to JI per cent. In~o, SLN and Falconbridge together 

currently account for about 55 per cent of the mining ard processing capacity 
. h k . 65/ in t e mar et economies~ • 

The high concentration ~f the nickel industry has allowed producers a 

large amount of control over prices, with Inco having the dominant influence 

in producer pricing. This has resulted in prices remaining relatively stable, 
with periodic changes to cover . . . 66/ 

Nickel rising production costs~ • prices 
'"ere stable from 1926 to 1941, despite fluctuations in 67/ 

deman~ • They 

experienced a significant increase at the beginning of the 1950s and had a 

sustained increase even during the world crisis of the mid-1970s. However, 

since 1978, because of the decrease in the level of producer concentration, 

61/ Le Nickel was a Rothschild Company with a major nickel mine in New 
Caledonia. 

62/ This action permitted Inco to proclaim itself a Canadian company. Tanzer, 
"The Race for Resources" op. cit., p.157. 

6J/ "The Nickel Industry and the Dt>veloping Countries" op. cit., p.J7. 
64/ Ibid p.J7. 
65/ "Preliminary Study in the Non-ferrous Metals Industry", ~it., p.10. 
66/ "The Economics of Nickel", Roshill Information Service Ltd., London, 1981, 

p.vii. 
67/ ~.e prices refer to the United States. The price during that period was 

stabilized at $7/1.60 per tonne. 
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f l 68/ prices have begun to .. uctuate-- , a11J the London Metal Exchange commenced 

nickel trading in 1979. The London Metal Exchange new has the maj<'r influence 

in the determination vf pr~ces, although most of the larger consumers still 

f -11 h . . b b . - 1 f 69/ i t eir requi:·~ments y uying direct y rom the producers- • 

5. Zinc 

Yearly zinc production increased 12.8 times between the average annual 

production for the period 1875-1899 and the period 1950-197&2Q/. It had a 

sustained tncrease in the first years of this century, reaching its peak at 

the beginning of the First World War. After 1913, there was a decrease in 

production until the year 1924, when the 1913 level of production was again 

reached. There was a short period of expansion between 1924 and 1928, and 

afterwards there was a contraction because of the world economic crisis. In 

the mid-1930s the level of production was similar to that of the pre-crisis 

years, with an expansion of production that lasted until the end of the Second 

World War, followed by a decrease in production in the i1111Dediate years after 

the war. 

In the early 1950s, the large expansion in the consumer durable industry, 

which required numerous c!ie cast parts, and the development of a continnous 

process to gat•~nize sheet steel generated a sustained increase in the 

production of zinc until 1974JJ/. This growth decreased in 1975 because of 

the decline in automobile production and the increased substitution o~ 

aluminium, plastics and stainless steel fC\r zinc in the production of motor 

- 1 72/ vehic es- • 

68/ "The Economics of Nickel", op. cit. 
69/ Robbins and Edwards, "Guide to Non--ferrous Heta:s and their Markets" 

op. cit., p.138. 
70/ Schmitz, ''World Non-ferrous Metals Production a.1d Pr ices 1700-l CJ 76", 

op. cit., p.7. 
I.!/ AIME World Symposium on Mining and Metallurgy of Lead and Zinc Volume I, 

1970, p.4. 
J.lJ The galvanized sheet and strip on the United States automotive market 

declined from 1,075,056 short tonnes in 1973 to 656,769 in 1975. 
Source: Annual Statistical Report, American Iron and Steel Institute. 
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Zinc production in the late nineteenth century was concentrated mainly in 

the German deposits of Upper Silesia, which was the largest single zinc 

producing area in the world. In the early 1900s the United States challenged 

Germany's lead in zinc minine with the development of the tri-state mining 

regions of Missouri, Oklahoma and Kansas. lbe development in this period of a 

new technical process, flotation, permitted exploration of the region of 

Broken Hill in Australia. After 1930 Canada also became an important ~inc 

producer, with the production coming mainly from the Sullivan Hine in British 

Columbia, the largest lead-zinc mine in the world in the 1950s. Later the 
73/ Soviet Union emerged as the second most important producer after Canada-- • 

The degree of concen~ration of this industry is lower than in the 

aluminium, nickel and tin industries. Production is basically controlled by 

forty integrated firms which co-exist with numerous small and medium-size 
. 74/ 

companies- • 

Zinc prices fluctuated in the first years of tne twentieth century. They 

increased greatly in 19ls22-1 and maintained this high level in 1916. After 

that year there was a sustained decrease in the price level. Prices increased 

continuously from 1947 to 1952, when they again started to decrease. In the 

early 1970s prices began to increase until 1975, when they fell agai;!.!!1. 

The relatively high level of integration of the major firms of this 

industry has kept a significant amount of the zinc sold from passing through 

the "free" zinc market, keeping prices to a certain extent under the control 

of the major producers. Although, the European producer ~rice is used as the 

basis of supply contracts throughout the worldlJ...I. difficulties arose after 

J2/ Schmitz, ''World Non-ferrous Production and Prices 1700-1976", op. cit •• 
p.17. 

74/ In Europe five groups account for 80 per cent of the processing capacity. 
These five groups are; Soci:t~ G~n~rale de Belgique, with subsidiaries in 
Brazil and the United Staces, Rio Tinto Zinc, Hetallgesellschaft, r~eussag 
and Imetal-Pennaroya. 

75/ In the United Kingdom market, the prices increased from £22.07 per tonne 
to £65.65, in the United States market, from USS 111.57 per tonne to 
$287.79. 

76/ For further details see Figure l. 
77! The other producer price quotation is from United States and Canadian 

producers and applies to the North American Markets. 
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Figure .!_ 
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the emergence of surplus supplies in 1977, with the re~ult Lhat a great degr~e 

of interest WdS created in pricing through the London Metal Exchange free 
78/ Irarket- • 

6. Lead 

Annual production of lead increa~ed J.!3 times between the average annual 

production fo~ the period 1875-1899 and the period 1950-1976. 

The evolution of the smelting and refining of lead has had a similar 

pattern to that of zinc; this is explained by the fact that lead and zinc are 

d . h 79/ produce from complex ores that contain t e two metals- • 

The production of lead had a sustained increase from the beginning of 1900 

LO 1912, decreusing afterwards until 1924. After that year, there was an 

increase up to 1929 that was interrupted by the world economic crisis of the 

1930s. From the mid-1930s to 1942 there was a sustained in~rease, followed by 

a dec~ease that lasted up to the end of the 1940s. In the 1950s production 

increased again; the United Srates stockpile prograDDDe ceing one of the main 
80/ 

causes-- • Incre?ses in production continued until 1975, when there was a 

slight decrease. 

World demand for lead increased by 2.3 per cent annually between 1963-1965 

and 1975-1977. This was the slowest rate of increase for any of the m~jor 

non-ferrous metals, and was mainly due to the decrease in the use of lead in 

some of its traditional end-uses. Increased awareness of the metal's toxic 

properties and resulting stiffer environmental restrictions hav~ sharply 

curtailed lead's use as an adJitive in paints and gaso!ine. Substitution of 

plastic£ in cable sheathing and other metals and plastics in piping have 
81/ reduced lead's use in these products- • 

78/ Robbins and Edwards, "Guide to Non-ferrous Metals and thP.ir Markets", 
op. cit., ~p.176-177. 

79/ Strong demand for zinc could affect lead and vice versa. For further 
deta<ls see AIME World Symposium on Mining and Metallurgy of Lead and 
Zinc, op. cit., p.S. 

80/ The United States stockpile programme caused the prcductior. of lead and 
zinc to be expanded anead of consumption. This led to the five year 
import quota restriction which in turn accentuated the ~roblem of 
over-supply in other countries, Ibid., p. 14. 

~/ Predicaz>ts, Inc., "World Non-ferrous Metals to 1990", Cleveland, Ohio, 
1979. 
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The production of lead is conceatrated in relatively few countries (United 

States, USSR, Australia, Canaca, European count~ies, Mexico, Peru). In the 

lead industry no firm has more than 8 per cent of the world production, and 

h 
. b - l . - . b 11 d d. . d . 82 / t ere is su stantia participation y sma an me ium-size companies- • 

During the nineteenth century lead came mainly from Welsh and Pennine mines in 

Britain and from south-west Spain. The United States has Jominat.!<l the world 

market since then, with the development of lead-zinc deposits in Missouri, 

Kansas and Oklahoma, and Colorado. Major discoveries in the Soviet Union made 

in the 1930s led to production at Ferghana, in Central Asia and further east 
83/ 

rn Siberia, making the USSR second in world output by the 197Us- • 

Lead prices fluctuated greatly up to the early 1970s, and then had a 

sustained increas~/. The evolution of prices in this industry did not 

necessarily follow the evolution of demand. The prices of refined lead 

experienced great fluctuations from 1900 to 1920, when they reached their 

peak. Price fluctuations continued after this until the Second World War, 

when prices stabilized, followed by a period of sustained increase which was 

interrupted in the early 1950s. From the early 1950s there were again great 

fluctuations, with a sizeable decrease in the early 1960s. This price 

instaLility lasted until the early 1970s, when prices again increased 

. 11 85 / h. - d . l b h b . f h . . surstantia y- , t LS time cause main y y eavy uying o t e soviet 
. d . l" . 86/ Union an other soc1a ist countries-- • 

The prices in North America, wht::re lead mine production and primary 

refinin& are roughly in balance, are set by the main producers. Outside North 

America the prices are based on the London Metal Exchange. The primary lead 

producers have in the past exercised influence in the London Metal Exchange 

marke~, often keeping prices up by support-buying. In recent years a large 

surplus of supplies, the threat oi anti-cartel action and the increasing 

avai1ability of scrap supplies have diminished the capacity of the main 

1 1 
. 87/ 

producers to contro the meta excha~ge price movements- • 

82/ See Chapter Three of the present stu1ly. 
83/ Schmitz, "world Non-ferrous Metal Product ion and l'roces:. 1700-1976", 

op. cit., p. 12. 
84/ Prices dec1eased in 1975 and 1977. 
85/ For further d~tail sec Figure 2. 
80/ Robbins and Edwards, "Gui.de to Non-ferr011s Metals and Tl1•· i r Markets", 

op. cit., p. 118. 
~/ ibi<l., p. 118. 
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Figure 2 
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II. THE EFFE(f OF THE WORLD ECONOMIC CRISIS 

ON THE NON-FERROUS METAi..S INDUSTRIES 

The development of the non-ferrous metals industries in rec~nt years has 

been influenced by the global economic stagnation, basic changes in the 

pattern of demind for non-ferrous meL3ls, and changes in the procuction 

structure of the industries. 

A. Analysis of the main elements that affecteu the development 

of the non-ferrous metals induscries in the 197us and early 1980s 

1. Global economic recession 

The non-ferrous metals indu~tries are very sensitive to fluctuations in 

the global economy because of their role in the production of intermediate 

products for the capital goods sector. In the mid-1970s there was a strong 

deterioration of economic conditions in the developed market economies, as can 

be seen from the main economic indicators in the following table. 

Table 3. Economic Indi~ators ior OECD Countries 
(Indices, 1975=100) 

GNP/GDP at 1975 prices 
(7 major countries) 

Fixed Capital formation at 1975 
prices (7 major countries) 

Value of construction output at 
1975 prices (7 major countries) 

Index of industrial production 
(Total OECD) 

Export price indices of 
primary commodities 

Unemployment rate 1n per cent 
(!2 OECD ~ountries) 

1970 

86.6 

93.9 

S8.3 

93.4 

33.l 

1971 1972 1973 

90.0 94.6 100.4 

98.3 105.3 113.2 

101.l 104.9 108.2 

92.4 99.7 108.9 

36.4 41.4 59.6 

3.0 

1974 1975 

100.7 100 

107.0 100 

103. 7 l(l':, 

109.0 100 

102. 2 100 

3.3 5.1 

Current balances in million US$ 
(Total OECD) 6,683 9, 734 7,596 9,805 -27,990 -270 

So~rce; IISI/ECON/123. 

"' 
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After a slight improvement from 1975 to 1978, as shown by most uf the 

business cycle indicators in Table 3, a recession began again in 1979. The 

seven maJor OECD countries experienced very slow growth of GNP in 1979 and 

1980, and a decrease of 0.5 per cent between 1981 and 1982. lne estimated GNF 
88/ growth rate for 1983 is 2.0 per cent, and for 1984 3.2 per ~ent~ • 

The industrial sector of t~e OECD countries th4t are the main consumers of 

non-ferrous metals products experienced a decrease in production of 0.8 per 

cent in 1980, a slight growth of 0.7 per cent in 1981 and a consjderable 

decrease of 3.5 per cent in 1982. 

Fixed capital formation was particularly weak in the OECD countries in 

1982. The European Economic Community as a whole had a decline of 3 per cent 

in fixed capital formation in 1982, while pri~ate fixed investment declinec by 

5.8 per cenl in the United States and by less tha~ 1 per cent in Japan. This 

decline was a consequence of low profit levels, high interest rates and low 

f . ·1· . 891 1 f . ·1· . . rates o capacity uti izatio~ • The ow rates o capacity uti ization in 

the developed market economies will aegatively affect investment activities in 

these countries for some time, thus having a negative imract on the level of 

production in the capital gGods sector and on the industries that ~rovide this 

sector with inputs, SJ~h as the steel and non-ferrous metals industries. Tile 

OECD countries al~o suffered a negative balance of trade in 1979, 1980, 1981 

l 90 I 11 . . 1 91 I h and 982~ , as we as an increase in unemp oyment rates~ • T e 

88/ Source: llNCTAD Secretariat calculations, based on official national and 
international sources. 

89/ The Conunission of the curopean CommuniLies shows that the average rate of 
capacity utilization in the manufacturing industry of the member countries 
was only 77 per cent in 1982, lower than the levels of 81.3 per cent and 
77.6 per cent observed i~ 1980 and 1981, ~cspectively. In the United 
StaLes, according to the Board of Governors of the Federal Reserve System, 
the rate of capacity utilization in manufacturing was 67.6 per cent during 
the f~urth quarter of 1982, which is below the lPvel of 69 per cent 
recorded during the 1974-75 recession. 

90/ The balance of tra~e of the OECD countries in 1979 was -6.3 million 
dollars, in 1980 -31.l, in 1981 -5.3 and in 1982 -0.5 million. Source: 
OECD F.conomic Outlook No. 30, December 1981; Economic Outlook No. 32, 
December l ')82. 

2.!_/ The unemployment rate wa~ 6.2 per cent in 1980, 7.1 per cent in 1981 and 
8.5 per cent in 1982. Source: OECD Economic Outlook No. 30, Oecember 
1981; Economic Outlook No. 32, D~cember 1982. 
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increase in the price levels in these countries was 12.9 per cent in 1980 and 

10.6 per cent in 1981921. 

The economic crisis in the developed countries had a negative impact on 

economic growth in the developing countries. The volume of exports, which in 

f h d l . . . l 93/ most o t e eve oping countries are raw materia s, was reducect.:...:::- • Also 

their terms of trade deteriorated. llte prices on the world market of raw 

materials, excluding oil, decreased in 1982 by 15 per cent. The increase in 

interest rates as a consequence of the monetary policies of the major OECD 

countries generated a difficult financial situation in the developing 

countries, creating a serious obstacle to the implementation of their 

progranmes of investment in the non-ferrous met~ls industries. The interest 

payments of developing countries represented 14.5 per cent of their total 

foreign payments in 1976, increasing to 30.5 per cent in 1980. 

The facto~s mentioned above slowed down the rate of growth of Gross 

Domestic Product (GDP) in the developing countries considerably. The growth 

rate decreased from 3 per cent in 1980 to only 0.6 per cen~ in 1981941 • 

This contrasts with the average growth rate achieved in the 1970s, which was 
95/ 5.6 per cent- • 

2. Changes in the pattern of demand 

Major changes are occurring in the quantity and quality of the demand for 

non-ferrous metals products by the main users; this is affecting the level and 

structure of production in the non-ferrous metals industries. In recent years 

the demand for virtually all non-ferrous metals has decreased because of the 

slowing down of th~ industrial sector world wide and the structural and 

techrological changes in the main industrial activities that use non-ferrous 

metal products. 

92/ The high rate of inflation in the major OECD countries led the governments 
to establish monetary and fiscal measures that re<lucerl liquidity, thus 
increasing the rates of interest and substantially reducing government 
spending. These measures contributed to the reduction of the growLh rate. 

93/ In 1982 the exports of the developing countcies were reduced by 2.5 per 
cent, and their imports increased by 2 per cent. Source: United Nations, 
World Economic Survey, 1981-1982, New York, 1982. 

94/ The decrease in the GDP was more severe in th0se developing countries 
importing oil. 

95/ In the developing countries there was a decrease of l per cent in the per 
capita GDP. This had not occurred since the end of the 19SOs. 

--l 
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There has been a sit;nificant decrease in the growth of the capital goods 

sector, the main consW11er of non-ferrous metal products, over ~he past few 

years, as well as cha~~es in its structure caused by the appearance of new 

technological processes and advances in manufacturing techniques. Particularly 

those ca~ital goods industries that were until now the main users of both 

ferrous and non-ferrous metal products have substantially reduced their 

p•:oduction. This has been accompanied by a tendency to reduce the weight of 

~10n-ferrous metal used in t~e fabrication of machinery and equipment. At the 

same time, there has been a considerable increase in new capital goods 

industries produLing equipment for automated manufacturing based on recent 

developments ir. electronics, where the use of intermediate metal products are 

also less per unit of production. 

Further, the ste~l industry, which uses a lot of non-ferrous ~etal 

(nickel, zinc), has remained depressed despite a recovery in some areas. 

Non-ferrous metals are also being replaced by alternative materials, such as 

plastics, glass fibers, etc. Finally, th~ increasing need for 

foreign-exchange earnings by the main developing country exporters of 

non-ferrous metals is leading them to ma~ntain higher levels of production in 

relation to demand, thus increasing stocks, which has a corresponding negative 

impact on prices. 

Production of agricultural machinery and heavy equirment for civil works 

has decreased c0nsiderably. There is an over-supply of tractors world-wide 

d h h l b d . . f . . l 96/ . an t ere as a so een a rastic reduction o civi wvrks~ • The big 

firms that produce commercial airplanes reduced their production radically in 

the early 1980s. Produc~ion decreased from 323 units in 1979 to 155 in 1980 

and 83 in 1981.21./. Also, the major pr·lducers of vehicles for the transport 
98/ sector had to redu~e their productiLn and experienced large losses-~ • 

Recently, however, they have begun a process of recovery. 

96/ 

97/ 
98/ 

The big enterprises that produce agricultural machinery and eq~ipment for 
civil works are in economic difficulties, among them: International 
Harvester, Massey Fergusson, Allis Chalmers, Caterpillar, Clark Equipment, 
and John·Deere. 
The estimated production for 1982 was 40 units. 
The major United States producers lost approximately 6 billion dollars 
between 1980 and 1981. L'Expansion, "La Guerre Mondiele des Industries". 
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The most important capital goods industry, the production of machine 

tools, has recorded a decline in production in two of the world's largest 

producers - the Federal Republic of Germany and the United States. The 

production in these countries fell by about 20 per cent between 1970 and 1977, 

had a slight increase between 1977 and 1978, and then declined again. The 

decline in the level of activity in the machine tool industry, one of t~e 

industries most responsible for the increases in productivity in the economy, 

is mainly due to the shifting i~ the focus ot growth in ~he developed 

countries from major machine tool-using inciustri~s towarus electronics and 

information processing industries which are not important users of machine 

1 99/ . . d f . . . too s~ , -~t wnich serve to intro uce urther automation in industry. 

Experts anticipate that more than 100 billion dollars will be spePt in 

Western Europe and North America between now and the end of the 1980s on 

f 
. . 100/ . f . . . manu acturing automation-- • This process o increasing automatl•Jn has 

generated an increase in the robot market of more than 25 per cent a year, as 

well as increases in the markets for computers, control equipment, and 

especially software. In contrast, the demand for machine tools, as pointed 

out, has been depressed in most industrialized countries and is unlikely to 
. 101/ recover quickly--- • Any manufacturer contemplating retooling today prefers 

to install an automated machining system rather than simple machinP tool 

replacements. Also the objective of such a system is to make f~ller use of 

machines, resulting in the need for fewer machines to do the same amount of 

work1021 • 

The changes in the composition of demand ~ave two main trends. The 

first, as has been shown, is a tendency towards lower utilization of 

1 . f . . 1 d . . HU/ non-ferrous meta s per unit o output in capita. goo s industries~-· , and 

the second is a tendency to shift from heavier to lighter non-ferrous metals 

and to other lighter products. 

99/ The main users of machine tools are the automobile industry and the 
non-electrical machinery industries. 

100/ 
101/ 

102/ 
101/ 

Fin:1ncial Times, ''Manufacturing Automation", January 12, 1984. 
Cincinnati Milacron, the largest machine tool manufacturer in thr wcsterr 
world lost money for the first time in history in 1983. 
Fi'lancial Times, "Manufacturing Automation", loc. cit. 
The crisis has mainly affected the capital goods industry. 111P recent 
world economic recovery has been heavily dependent on consumE>r goods 
pu.-chasing. Metal Bulletin, Dec. ]1>, 1983. 
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Demand for aluminium in the packaging industry increased with the 

discovery of new applications for aluminium in food processing and with 

increased production of aluminium cans. The continued efforts at weight 

reduction in the manufacture of large conmercial vehicle~, such as trucks, 

buses, and trailers, and also passenger cars, have generated a marked shift 

away from steel to aluminium because of aluminium's lighter weight. 

Aluminium is finding new applications in the pace-setter capital goods 

industries, such as computers, conmunication equipment and instrumentation, 

which will tend to increase the growth of aluminium consumption. However, the 

demand for aluminium in the manufacture of non-electrical mactinery has had a 
104/ slower rate of growth than the oLher markets~- • 

Copper, which is a relatively heavy metal, has experienced a reduction in 

demand in the manufacture of vehicles. The trend toward weight reduction is 

leading to radiators with thinner copper skins and has also led to the 

substitution of aluminium for copper. The demand for copper in the electrical 

capital goods industry has been negatively affected by the over-supply of wire 

and cables. The large wire rod rollers and continuous casting plants built in 

Europe in the 1970s were constructed mainly for supplying massive 

electrification projects to the develo~ing countries. When these were not 

implemented because of the world economic crisis, an over-supply was created 

that was worsened by the strong competition from optical fibres 1051 • 

The demand for copper in the const~uction sector has slowed down because 

of a recession in that sector, the trend toward multiple housing units which 

require less copper per unit, and coppe~·s relatively high price in relation 

to substitute materials. 

Nickel, which has a high degree of linkage with the iron and steel 
. 106/ industry---- , has been through hard years because of the significant 

recession in the steel industry. The decrease and/or slow growth in the 

production of the different capital goods industries has negatively affected 

the demand for stainless steel, which uses nick~l as an important input. 

i04/ Predicasts, Inc., "World Non-ferrous Metals to 1990", op. cit., p.9. 
105/ Metal Bulletin, December 30, 1983 • 
..!._C~!/ 41 per cent of the demand for nickel is tr produce stainl~ss steel, 

10 per cent for structural alloy steel ar.d 9 per cent for cast iron and 
steel. 
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However, there is currently an increase in the demand for stainless steel in 

the United States, Japan and to a lesser extent in Europe, which will 
. 101 I 

contrib~te to the recovery of the nickel industry--- • 

The main demand for tin, and especially tinplate for the food industry, 

has decreased because of technical developments that tend to use less tin in 

h d · f · l 108 I d · k · · d . t e pro uction o tinp at~ , an in the pac aging in ustries that are 

replacing tin with aluminium. The demand for solder, anocher main use of 

· 109 I · l d · d l l · h . tin--- , is ow an is ex~ecte to grow s ow y in t e medium term. 

The decrease in the level of production of the automotive industry, one 

of the main users of zinc, greatly reduced the consumption of slab zinc; 

however, it is increasing again with the recovery taking place in this 

industry. The other two main users of zinc, galvanized steel production and 
. 110/ Jie casting, do not appear to be booming--- • 

In lead, the crisis in the automotive industry and technological 

developments led to reduced demand for lead for storage batteries. There is a 

tendency towarc smaller, lighter batteries with a longer life, whicn means 

l l d · · d . lll/ Th . . f l d h that ess ea is require per unit~- • e toxic properties o ea ave 

caused a reduced demand for this metal as an additive ~n paints and gasoline. 

The demand for lead has also been reduced by the substitut~on of plastics for 

lead in cable sheathing and other metals and plastics in pipi~g. However, 

there is a trend to increased demand for lead in electronics, auto corrosion 

1 . . d d" . h" ld" 1121 app icat1ons an as ra ioactive s ie ing---- • 

107/ Metal Bulletin, October 4, 1983. 
108/ 40 per cent of tin production is used in the manufacturing of tinplate. 
!09/ 28 per cent of tin production is usP.d in the fabrication of solders. 
110/ Metals Week, 9 January 1984. 
111/ The storage batteries for motor vehicles represent 40 per cent of the 
~- demand for lead. 
112/ Predicasts, Inc., ''World Non-ferrous Metals to 1990", op. cit., pp. 27-29. 
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3. Changes in the structure of production 

The situation in the non-ferrous metals industries can be attributed not 

only to world economic conditions and changes in the pattern cf demand which 

reduceo the elasticity of demand for non-ferrous metals with respect to 
- 113/ economic growth-- , but to a great extent to changes in the supply 

structure, particularly to the increase in energy prices. As the non-ferrous 

metals indostry is one of the most energy-intensive industrial sectors, the 

increase in energy prices is generating technological changes, plaut closures, 

and the redeployment of production capacities toward energy-rich countries. 

The impact of the incre3se in energy prices varies among the different 

non-ferrous metals according to the amount of energy needed in processing 

thera. The primary aluminium industry is the most energy intensive. One tonne 

oi primary aluminium requires about twice as much energy to manufacture as a 

tcr.ne oi co~per does, and five times as much energy as an equivalent amount of 

steel; lead is the non-ferrous metal in whici1 energy requirements are the 
114/ lowest-- • Potential energy shortages and increasing prices will not have 

as rauch of an impact on lead production as they will on the other non-ferrous 

metal~; however, refined lead does require 27 million BTU per tcnne, which is 
- llSi still a c.rns1derable amount--. 

In aluminium, the sharp increase in fuel costs in 1974 raised the 

production costf cf primary aluminium substantially, bringing about a 36 per 
. . l . . . 1161 - h d . l h cent cost lncrease in a uminium processing-- • Since t e secon oi s ock, 

power costs have become a dominant factor in production costs. In .Japan, the 

share of energy costs in total production costs has increased from 24 per cent 

to more than SU per cent. In the European Econ0mi~ Community the weighted 

a~eraKe power cost paid by smelters increased from 183 dollars per tonne in 

113/ For example the elasticity of aluminium demand with respect to GDP is 
diminishing over time. It was 2 in the 1960s and it was 1.75 during the 
1970s. For further detail see "Aluminium Industry - Ener~y Aspects of 
Structural Change", OECD, 1933. 

114/ Ibid., p. 17. 
115/ Predicasts, Inc., "World Non-ferrous Metals to 1990", op. cit., p. 32. 
116/ Ibid., p. 9. 
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lq/6 to 26b dollars per tonne in 1978 and 368 dollars per tonne in 198~/. 

In the non-OECD countries, the impact of the increase in power prices is 

less because the average power prices are significantly lower, in part 

explained by the major reliance on hydro power, and in part by the fact that 

some developing countries maincain low electricity prices as a policy measure 
. . d f . . 118/ 
~esi~ne to attract oreign investment~- • 

The second major problem in the production of refined copper, apart from 

the main problem which is the low copper content of the ore, is the high 
. f l . 119/ energy requirement o copper s~e ting--- • 

In tin mining the cost of ?Ower is a relatively large component, varying 

significantly between countries. In 1978 in Malaysia, it flu~tuated between 

7.1 per cent and 26.6 per cent of the total cost, according to the type of the 

mine. In Thailand in that same ye.'ir, it represented between 13.4 per cent and 

34.3 per cent of total cost. In Australia it was significantly lower, varying 
120/ from 4.3 per cent to 8.9 per cent~- • 

In nickel, increases in power pric~s have a significant effect on 

prices. Estimates indicate that for every 10 per cent increase in the price 

of fuel oil, there is a corresponding increase of 7 cents per dollar per pound 

of nickel produced. The increase of fuel oil prices has a gre~~er effect on 

the cost of producing nickel from laterites than from sulfides. This occurs 

principally because fuel oil is used to dry wet lateritic ores (containing 25 

per cent moisture) and to generate electrical energy used to smelt the dried 

ore as done in New Caledonia. 0n the other hand, nickel sulfide ores can be 

concentiated by flotation techniques, and nickel metal can be recovered with 
121/ chedper hydroelectric energy, as is done in Canada and Norway~- • 

117/ In the U.S. Pacific Northwest the hydro-electric rates offered to 
smelters have increased four-fold since 1979. "Aluminium Industry. 
Energy Aspects of Structural Change", op. cit., p. 30. 

118/ for further details see Ibid., pp. 39-40. 
119/ Another major problem of the copper industry i& the large amount of 

sulphur emmitted into the air during the smelting process. Predicasts, 
Inc., "World Non-ferrous Metals to 1990", op. cit., p. 25. 

120/ "Tin Production and Investment", p. 137. 
121/ Predicasts, Inc., "World Non-ferrous Metals to 1990", op. cit., p. 32. 
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In zinc, increases in power prices have a major impact because the energy 

requirements are extremely high - approximately 65 million BTU per tonne of 

refined zinc. A problem aifecting the production of this metal is the greet 

ammount of sulfur dioxide that is emitted into the air during the smelting 

process. In lead, as was pointed out, the ~nergy requirements are the lowest 

of the major non-ferrous metals, but they are still high. The main difficulty 

in producing lead is environmental. The metal's toxicity causes problems of 

. 11 . d. l d 1 d · 1 · . 122' air po ution, waste isposa an an uti ization~- • 

The great impact of power price increases on costs has convinced 

d h . . l ff 123/ pro ucers t at trad1tiona e orts~- to reduce energy costs were 

insufficient and that there was a need for structural change~. Therefore, the 

main producers are developing technologic~l changes to reduce energy 

requirements and thus production costs. 

In aluminium, Alcoa is developing a new technological process which 

involves the chlorination of alumina to produce aluminum chloride and its 

subsequent electrolyte reduction in a chloride bath. This new process, 

3ccording to Alcoa, would require 30 per cent less power at the electrolysis 

stage than the Hall-Heroult cells. However, energy consumption at other 

stages would be greater, the total saving at all stages being only 15 per 

cent. Because of the major impact of energy costs on the development cf the 

aluminium industry in Japan, radical technological changes are envisaged in 

aluminium refining technology. In Japan, efforts are being devoted to the 

development of a di~ect reduction process, in which oxygen is separated from 

bauxite by direct smelting with carbon at very high temperatures. This new 

technology will reduce the production costs from those of conventional 
. 124/ 

smelters by approximately half~- • 

122/ 
123/ 

124/ 

Predicasts, Inc., ''World Non-ferrous Metals to 1990, op. cit., pp. 27-29. 
In the short term, reduction of power consumption can be achieved through 
better management and retrofitting of existing plants. 
The introduction of this technology might have an important impact on the 
development of this industry in tli.e long term, but not in the foreseeable 
future. For further details see "Aluminium Industry. Energy Aspects of 
Structural Change", op. cit. 
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I" ~~r~Pr the impact on costs of power price increases has caused lhe 

industry to concentrate on changing the trauitional furnace smelting process 

to continuous smelting techniques, wi1ich are more energy ef.Li::iPnt. Producers 

are also introducing technological changes to reduce the amount of sulphur 

that goes into the atmosphere. For this purpose, producers are constructing 

more acid-producing facilities and using more hydro-metallurgical conversion 

which pollutes the air les~1 • 

In nickel, technological changes are aimed at recovering a higher 

percentage of nickel, chus reducing energy costs. These technological changes 

will mainly make reverberatory sme~ting and side-blow converter furnaces 

obsolete. In zinc, to reduce the consumption of energy, there is a gradual 

replacement of the electrolyte smelting process by the distillation process 

which has a higher zinc recovery rate and, hence, lower energy consumption per 

tonne. In lead, technological research has been directed basically towards 

solving the problems caused by lead's to~:~ity. 

In Japan the increase of energy co&ts has resulted in the closure of 

approximately 500,000 tonnes/year of smelting capacity in aluminium, and Japan 

has become a net importer of some 800,000 tonnes/year of aluminium. In the 

United Kingdom, the British Aluminium smelter at Fort Williams in Scotland is 

to be rebuilt to take advantage of the hydropower nearby, and capacity will be 

raised by one-third, to 37,000 tonnes/year. In the United States, smelters in 

the Pacific Northwest area that face large pover price rises are trying to 
. - h . 1 d - . 126/ p 1 modernize plants to improve t eir power supp y con itions~- • art y as a 

result of these imp~nding power cost rises the latest and largest aluminium 

refinery in the United States has been built at Port La Vaca on the Gulf coast 

of Texas, close to natural gas supplies. 

In France, Pechiney, the third largest aluminium producer in the Western 

world, is implementing a restructuring programme based on a strategy of 

producing only where electricity costs are low and only in world-scale 

plants 1271. ?echiney is trying to reduce electricity costs in France, and 

125/ All these techniques have had limited application until now. Predicasts, 
Inc., op. cit., "World Non-ferrous Metals to 1990", p. 25. 

126/ "Aluminium Industry. Energy Aspects of Structural Change", .£.e..!.....::i~· p.15. 
127/ Financial Times, May 4, 1984. 
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also tu cut el~ctricity charges at the group's smelters abroad. Pechiney is 

involved in a di£pute with the Dutch power authorities over electricity 

charges at the 170,000 tonne smelter in the Netherlands, of which it owns 85 

per cent, a~d has gone to arbitration over po•er costs at its 140,000 tonne 

~meiter in Greece. Pechine~·· s biggest overseas investment is i.n a ne..., 230,000 
1 • . b 1281 h . . b f tonne sme-ter project i.n Que ec-- ; t e attracti.on i.n Que ec was the o fer 

of exceptionally low power costs in a 25-ye3r contract. 

Some governments i.n developing countries are trying to increase t~e 

amount of industrial processing, in order to utilize their their cheap energy 

resources. Venezuela made use of its cheap source of energy to develop the 
129/ 

Venalum plant-- to export aluminium ingots to Japan. It is also 

implementing a project with ~lusuisse to exploit the bauxite from Bolivar 

State. Alcasa, an integrat .. d aluminium plant, is expanding and will roll 

special flat products. 

In Brazil, 30,000 tonnes/year of aluminium production capacity were added 

in 1978, and further capacity will be added to take advantage of the unique 

hydro-electric potential and bauxite reserves of the Amazon Basin. Brazi! has 

three new bauxite/alumina - aluminium projects which were moving ahead in 

1982, involving a total investment of $4.5 billion. Foreigners will own about 

60 per cent, the Companhia Vale do Rio Doce (CVRD) (a largely but not totally 

state-owned enterprise) 38 per cent, and local Brazilians about 2 per cent. 

Quantitative ~n~lysis indicates that tr~ average projected profit rate of 

these projects appears to be about 20 to 25 per cent per year. The reason for 

this high rate of return is the • ailability of cheap hydro-electric energy 

and low-cost bauxite supplies. 

In the ~iddle East, none of the developi-.g countries has any indigenous 

bauxite renerves, but despite this, several primary aluminium plants have been 

built to take advantage of the cheap energy resources. Primary aluminium 

capacity already exists in Bahrain, Egypt and Iran and smelters are under 

construction in Algeria, with further plans in ~bu Dhabi, Iraq, Kuwait, Libyan 
. 130/ Arab Jamahiriya, Qatar, Saudi Arabia, and Syri.a--- • 

128/ Pechiney has a 50.l per cent stake in the project. 
129/ Venalum began construction in 1978 and was finished in 1980. 
130/ Total output from the plants existing in 1)77 was 216,000 tonnes. Metal 

Bulletin Monthly, Apr~l 1979, p. 29. 
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B. Development of the nor.-ferrous metals industries 

in the 1970s and early 1980s 

During the 1970s and early 1980s the evol•Jtion of the major non-ferrous 

metals was heavily influenced by the trends in the world economi~ situation, 
. 1 . h . d . l l3l/ . . f main y in t e in ustria sector--- • Consumption in the non- e~rous metals 

industrie~ generally increased from 1970 to 1974, decreased between 1974 and 

1975, recovered from 1976 to 1979, decreased in 1980 to 1982, and began a 

recovery in 1983. 

In general, production followed the evolution of consumption; however, 

the need of the developing countries for foreign currency caused them to 

increase production at a faster rate than consumption grew, which increased 

stocks, mainly in the early 1980s, after their reduction following the 

recession of 1974-75. For more details see Tables 4, 5 and 6. 

Non-ferrous metal prices, after recovering from the effects of the 

1974-75 recession, rose steadily - generally reaching their peak in 1979, but 

then falling in 1981 and 1982. For many of the majo~ non-ferrous metals, real 
132/ 

prices in 1982~- were the lowest they had been for the last three 

decades. Prices were below production costs for many producers. In 1983, 
. 133/ however, prices recove~e~ • 

i. Aluminium 

In the 1970s, aluminium production declined only in 1975, as a result of 

the crisis. However, in the early 1980s the aluminium industry experienced 

the longest downturn in its history, as a result of the recesGion in the major 

consumer goods industries (automobile, construction). 

131/ During the 1972-77 and 1978-83 business cycles, metal consumption, 
production and prices respondeu to the development in the world 
industrial sector. 

132/ The industrial production of the OECD countries decreased by 3.S per ce~t. 
133/ See Table 7. 



Table 4. 

Consumption 1970 1971 1972 1973 

Primary aluminium 9995.9 10716.9 11800.8 13652.9 

Refined copper 7271.l 7288.6 7950.8 8761.7 

Refined tin 22 7 .o 228.5 235.4 254.3 

Refined nickel 577.3 527.8 5t>6.l 649.4 

Slab zinc 5055.9 5164.5 5797.6 6269.5 

Refined lead J87 l.4 3998.5 4179.9 4441.!> 

Source: Baaed on World Metal Statistics 

World consumption of non-ferrous metals 

(Thousands of tonnes) 

1974 1975 1976 1977 1978 1979 1980 1981 1982 

13889.3 11350.0 14075.7 14511.2 15342.5 16013.2 15311.8 14533.7 14178.2 

8339.8 7457.5 8535.8 9030.2 9449.2 9795.3 9385.l 9500.3 9065.9 

244.4 218.9 239.l 230.2 232.8 233.7 222.9 210.9 205.4 

703.8 576.2 670.3 642.5 699.6 782.6 716.9 655.5 627.9 

5995.3 5066.4 5764.4 5819,8 6193.9 6310.6 6131.2 6003.6 5925.4 

5023.9 14526. 2 5013.9 5309.3 5399.t' 5628.0 5348.3 5254 .8 5246. 2 
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Table 5. World 2roduction of non-ferrous me!.!.!! 

(Thousands of Tonnes) 

Production l'.HO 1971 1912 1973 1974 1975 1976 1977 1978 1979 1980 1981 1982 -
Primary aluminium l0.l60.6 10945.l 11647.6 12727.8 13817.5 12835.5 13202.l 14327.l 14745.4 1!241.9 16035.3 15697.8 13991.2 
Refined copper 7537.7 7338. 6 8092. 6 8521.5 8903.1 8344.0 8789.8 9100.2 9201.2 9355.0 9389.8 9690.2 9530.7 
Refined tin 221.3 229.8 235.0 226.7 222.5 725. 7 226.0 224.1 237.1 244.3 224.6 242.9 223.5 
Sa.elter-refined 610.3 619.6 597.3 654.0 716.8 683.7 727 .2 70.2 .5 592.9 674.1 742.8 704.1 6:l0. 5 nickei 

Slab zinc 509b.6 5121.8 5554.8 5817.4 5982.3 54 72 .1 ~765.7 5969.8 6057.5 6442.9 6159.0 6190.0 5958.0 Refined lead 400:..!.7 3939.6 4091.2 4216.9 4924.4 4670.5 49 52. 3 5241.4 5332 .1 5515.6 542/t. 2 5351.2 ~267.8 

- -Source; Based on World Metal Statistics ----

V1 ...... 
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Table 6. World stocks of nor.-ferrous metals 

(Thousands of tonnes) 

Stocks 1975 19l6 1977 1978 1979 1~80 

Primary aluminium 3129.0 2322.0 2506.0 2044.0 1515.0 2078.0 

inventory at smelters 
and fabrication plants 
Unwrought copper 1743.9 1828.2 1963.8 1534.6 1075.4 1029.4 

Refined tin 9.4 8.4 13.5 

Unvrought nickel 171.0 179.0 254.3 175.9 110.8 135.6 

Refined zinc 1062 .4 1026.6 1085.l 664. l 787.7 . 711.6 

Refined lead 568.7 469.9 432. 5 354. 7 380.9 506.5 

Source: Based on World Metal Statistics 

a/ November 1983 
b/ October 1983 
£/ September 1983 

.... 

1981 1982 

3115.0 :t936.0 

1086.9 1498.9 

w.2 38.5 

142.l 117. l 

817.3 756.4 

489.6 540.3 

1CJ83 

1944.0 ~/ 

1525. 7 E..I 

48.8 :..I 

107.6 

585.3 

567.8 
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N 

I 
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Teble 7 

Prlc~• of "on-ferrou• "ctel..!/ 

.u-iai- Copper Tla 

\.w.IM 11atol US Prf1••r c;;;tloe "9tol US rr04iucer London Metil 
lacl\&ft80 Prlce.:o laclloa1• Pricol1 !.ch•••• 
Coall .,ttl-
-au.! 

Coal\ e'ttl-
-au.! 

Cnah, a'ttle-
-nu.! 

l re• •nic Coate por l per -tric Cenu per t per .. tric 
·t- lb. toe .. lb. tonne 

~437.97 

u1211110 26.41 427.'6 so.u U06.59 

I 
726.12 SI.IS 19~)111/Q 25.00 1962.19 

197.0 1/(1 34.U 177 .oo 71.17 3498.60 

!9'5111/Q 3'.7' S66.11 63.:s 3092 .45 

I 
1''61.11/Q '4.)4 712.40~ 61.91 42)6.74 

19Flll/Q Sl.34 no.zs 66.21 6185. lS 

1'11111/Q Sl.OI 710.50 6S.ll 6710.30 

n ;'j 756.31 59.40 934.0I 92.21 7281. 37 

IHOl76S.63 69.57 

I 
941. 75 101,)I· 7227.21 

a~• ••u.s1 76.00 165. SS 14.:l 7081. 74 
I 
I 

!~-'2 I 567.00 76.00 146. 14 72,IO 7305. 51 

I 
l~ll1UZ.61 17.67 104J.14 77.16 8572.77 

Sovrce: V~rld Met•l Stetiatica. 

ITA"•r•c• pr1c••· 
l' PriMrl' i111ou, •ini••• 99, SZ purit1, 
l..' us rr(' .. hlCf"T l.n•t Pf'ice •• quotC"4 t-y 11HC"t•l• Wcetit 0

• 

•I Hi&h arede cathodea, prior to l Dcce9"er 1961, ~irebera. 
)/ U.i prod..cer cethodu •• quote~ by ""•Uh Weak", 
- p•i~r to 1973, Wi••~•••· 
bl lc!ined tin, ,¥,71 •ini ... • purity. 
!I ti:t:v Yl'frll. Oo•ler Price •• quoted in "Hct•l• W~ek". 

"lckel Zinc 

US Producer London lieu i UJ PMduc•r Loft<llon "•Ul 
Pric~/ !a•h•na• Prlc&~/ Exch•na• 

Caah •1ttle-
Mntal 

CHh uulr-
.. ,,,all 

C•au per t per Mtrlc Centi per t per .. trlc 
lb. tonne lb. tonne 

1~7.35 
11/Q 1.33 lH.11 

177 ,47 11/Q 1.40 \51.04 

227.56 11/Q l.53 345.46 

397.27 N/Q l. 74 HI.JI 

:139.12 
"'Q 2.01 335,66 

349.24 11/Q 2.z6 394. 95 

499.38 N/Q 2.28 331.12 

517.03 N/Q 2.Cll 309.14 

713.05 11/Q 2. 72 349 .16 

768.49 21109.H l.42 327.42 

648.40 2951.19 3 ,43 425. OS 

586.86 2H0.91 3,20 425.47 

1101.21 30118.16 3.20 505.112 --
I/ Refined "ickel, •eltlna aredc, 
91 Produc~r :nhodu u quoted by "H•tl 11 Wuk". 
Tu/ c.o.P. Zinc, 9Sl ~ini•u• purity 
'IT/ Hi'h Crelle Zinc u quot•~ by "H1t1ll Wuk", 
~ prior to Stpt~•btr \~80 Pri~c W11tcrn 

dcl ave reel, 
12/ K•fi~ed Pia Leed •inl•u• 99.97Z purity. 
UI Hrv '.'u~k A• quC\tf'rl t,~ "H,,t•l" Werk". 

16. ll 

17. 75 

20.66 

35.95 

n.95 

37.01 

34.39 

30.97 

37. 39 

37 .43 

44. 56 

38.47 

41.39 

US Pr~ucer 
Price:. 

Centi per 
lb. 

.ud 

London "et• 1 US Pr~u<cr 
!•china• P1:ice..:. 
C11h uttle-
•nu.!/ 
t per Mtr le C•nu per 
tonne 

103.93 

120. 73 

174. 51 

252 .as 

11).6) 

250. 70 

354. II 

342. i9 

5~7.66 

391. 29 

363.37 

310. 72 

279.97 

lb. 

ll.12 

15.03 

16.29 

22.n 

21.Sl 

u.10 

30. 76 

33.65 

56.64 

42.45 

36.53 

2 s. 54 

21.61 

v> 
~ 
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After a decline of 4.4 per cent in 1980, aluminium consumption fell a 

further J.l per cent in 1981 and 2.4 per cent in 1982. In 1983 there was an 

upturn. Aluminium production, in contrast, increased by 5.4 per ceut in 1980, 

fell oy 2.1 per cent in 1981, and declined sharply in 1982 by 11 per cent. 

This considerable reduction in production decreased the world-wide capacity 
134/ . utilization rate to 72 per cent~- , which was the lowest rate ever 

experienced. 

The imbalances between consumption and production, mainly in 1980 and 

1981, increased stocks significantly, stock levels in 1981 being similar to 

those of 1975. These increases in stocks caused a major decline in the level 

of prices. Prices in the London Metal Exchange fell from E766.53 per metric 

tonne in 1980 to E567.0 in 1982
1351

• While in the past producers had been 

able to ~nsure price stability despite economic and demand fluctuations, 

mainly through adjustments in stocks, as shown in the 1974-75 recession, in 

the early 1980s they were unable to do so because of the prolonged economic 

crisis and the progressive loss of importance of the big six TNCs, which are 

undergoing major structural changes. 

The substantial decreases in prices and simultaneous increases in 

production costs were particularly marked in the early 1980s because of the 
. . . 1 . . 1361 Th d h 1 rapid rise in e ectricity costs--- • ese tren s meant t at sme ters 

. 137/ accounting for half the world capacity were unable to cover their costs~- • 
. 138/ This situation led to cutbacks in production---- , permanent closures and the 

merging of some companies. About one million tonnes of high cost capacity 

have already been permanently closed. Plans for over one million tonnes of 

new capacity have been cancelled or deferred indefinite!~/. 

134/ The capacity utilization r3te was about 60 per cent in the United States, 
84 per cent in Europe and less than 30 per cent in Japan. 

135/ In 1983 the prices increased. 
136/ At th~ end of 1982 the level of spot prices was almost 30 per cent below 

the production cost of most aluminium production. The exceptions were 
producers with low electricity costs, such as Alcan in Canada. 

137/ Metal Bulletin, April 8, 1983. 
138/ In 1982 Alumax in the US idled 22,000 tpy of capacity. In Japan Showa 

Aluminium idled another 17,000 mtpy. Alussuise cut back 10,000 mtpy at 
the 60,000 mtpy Rheinfelden, West Germany, smelter. The company's 
deepest cuts have come in the United States through its aluminium 
subsidiary - Reynolds idled 50,000 tpy of capacity at its 13,000 tpy 
Troutdale, Ore. primary smelter. Alumina Italia reduced 20 per cent of 
its 280,000 mtpy Italian capacity. Metals Week, June-July, 1982. 

139/ Metal Bulletin, April 8, 1983. 
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In 1983 the aluminium situation improved, mainly due to the industrial 

recovery in the United States, which was based on the increase in the 

production of consumer durable goods, where aluminium is used much more than 

h h f 1 
140/ Th. . d . 141/ k. 

t e ot er non- errous meta ~ • is recovery raise price~ , ma ing 

it once more profitable for the producers to U'if: their idle capacity and to 

continue projects which had been shelved during the years of recession. In 

the United States the capacity utilization levels were back up to more than 
. l<+Z/ 

80 per cent, from approximately 60 per cent in 1982-- • In Japan, domestic 

primary producers continued proGucing at a rate of only 300,000 - 350,vOO tpy, 

despite reasonably good demand. Imports continued to supply the bulk of the 

country's aluminium requirements, although an increasing proportion came from 

overseas joint ventures with countries such as Venezuela and Indonesia and 

long-term contracts with countries such as Australia, rather than spot 

purchases from Western merchants 1431 • In Australia, the improveme~t in 

market conditions restored the viability of projects that were put aside 

d 
. h f . 144/ uring t e years o recession--- • 

2. Copper 

The great responsiver.ess of the major end-users of copper (electrica;. 

capital goods, construction and transport industries) to changes in the level 

of economic activity, makes the copper industry especially sensitive to the 

. . 11 . h . d . l 
145

' developments in the economy, especia y ~n t e in ustria sector--- • 

The consumption of copper decreased in the 1974-75 recession, recovered 

afterwards and reached its peak in 1979. As the world economic recession 

intensified, the consumption of refine~ copper declined by 4.5 per cent in 

1980, increased slightly in 1981, and decreased again by 4.6 per cent in 1982. 

140/ 
141/ 

142/ 
143/ 
144/ 

145/ 

Metals Week, 9 January 1984. 
There are fears that these price increases will weaken aluminium's 
position against other competitive metals and plastics. In 1983, for the 
first time, the price of aluminium was higher than that of copper. 
Metal Bulletin Monthly, April 1984. 
Ibid. ~new Tomago smelter came on stream just when the market most needed 

the metal. Ibid. 
Estimates of the elastic•ty of economic activity with respect to demand 

for copper often exceed unity. 
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Copper production continued to increase in 1980 and 1981 despite lhe 

decrease in consumption; in 1982 the production of refined copper declined by 
only 1.7 per cent. 

The widening ~upply-demand imbalance was due to two factors: efforcs by 
l . . 146/ d . . . h . . deve oping countries~- to compensate rops in prices wit increases in 

output to maintain their foreign exchange earnings, and the easy availability 

of cheap, good quality scrap. As a result, total stocks of refined copper 

increased to 1.5 miliion tonnes in 1982, equivalent to about two months' 

cor.sumption. Stocks in 1982 stood at their highest level since 1978. 

Copper prices, after declining considering in the recession of 1974-75, 

rose rapidly, reaching their peak in 1980. They fell in 1981 and 1982 as a 

result of the economic recession and the continuous increase in stocks. 

The reduction of prices in 1982 caused major closures. Falconbridge 

Copper, a Falconbridge subsidiary, closed its Lake Du Fault copper mine at 

Noranda, Quebec. Tile depressed copper market conditions forced Kennecott to 

close its 100,000 tonnes per year Ray Hines at Hayden, Arizona, Noranda to 

shut its Bell mine in Northwestern British Columbia, Quintana Mining closed 

its Co;:;per Flat mine east of Hillsboro, New Mexico, etc. 

In 1983, althJugh two important outlets for copper - the automobile and 

construction industries - were experiencing increases in activity in the 

United States, worlG consumption of refined copper in the first nine months 

was roughly 2 per cent less than during the same pericd in 1982. Regarding 

refined production, however, preliminary figures for the first nine months of 

1983 pointed to an increase of 2.5 per cent compared with the corresponding 

period in 1982
1471

• Consequently, world commercial stocks of copper rose to 

1.53 million tonnes at the end of September 19831481 • 

146/ Mainly Chile, Zaire and Zambia. 
147/ "Recent Developments and Outlook for Primary Commodity Markets", 

International Monetary Fund, April, 1984. 
~/ There was a brief period in June - July 1983 when stocks fell because 

China bought 200,000 tonnes. 
• 
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The real worry for copper producers is that the buildup of stocks 

occurred at a t~me when markets should have been recovering because of the 

recovery in the United States' industrial activity and the cutbacks in 

d . b h . d 149/ . pro uction y Nort American copper pro ucers--- • These cu~s ln output, 

however, particularly at high-cost United States plants, were offset to a 

large extent by increases in production in other places in the world. Chilean 

production continues to increase, Australia continues to produce ~t near 

normal levels, aud developing countries in gen~ral made efforts to make up for 
. . b . . 150/ the drop in prices y increasing output-- • 

In 1983, copper prices, after starting on a high note, appearPd to be 

accelerating towards record levels, but the market crumbled and by October 

prices were down to the previous year's depressed conditions. 

3. Tin 

Tin consumption has been experiencing a long-term downward trend since 

1~74, mainly because of the increasing substitution of other materials, such 

as aluminium for tin in the canning industry. Tilis downward trend has been 

aggravated since 1979 as a result of the recession in industrialized 

countries, which account for approximately 85 per cent of total world tin 

consumptio~1 . World production of tin has fallen by less than 
152/ . . . . h ld . l k f demanc-- , resulting in an increase in t e wor commercia stoc s o 

refined tin, from 4 per cent of annual consumption in 1978 to 18.7 per cent in 

1982. 

Tin prices were sustained by the constant support buying for the buffer 

stocks of the International Tin Agreement (ITA), and also by its exyort 

restrict1ons that kept at least some of the world over-production off the 
153/ 

market-- • 

149/ In 1983 new cuts in production were made in the United States, such as 
-- ~he suspension of production by Anamax at its Twin Butler, Arizona, 

copper mine; Anaconda Mineral of it~ operations at its Hutte, Montana, 
copper mine; Kennecott at its copper refinery in Anne Arundel County 
outside Baltimore and its McGill, Nevada, copper smelter, etc. 

150/ Metals Week, 9 January 1984. 
151/ Consumption of rPfined tin declir .. d 4.4 per cent in 1980, 5.1 per cent in 

1981 and 2.4 ~er cent in 1982. 
152/ Productic.1 increased slightly fr .... ,. the recession of 1974-75 up to 1980, 

havir;g a small reduction of 0.7 per cent in 1981 and a decrease of 8 per 
cent in :982. 

153/ Metal Bulletin, December 30, 1983. 
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World consumption of primary tin was less in the second quarter of 1983 

than it had been in the same period of the previous year. The reduction in 
154/ production for the peri~ was even greater--- • There were important 

decreases in output in Bolivia and Malaysia because of cutbacks in exi&ting 

production capacity, and also because of tlae exhaustion of existing deposits 
155/ and the small expansion of scarce new reserves--- • In 1983 in Bolivia 

there were production cutbacks of approximately 50 per cent in the Huanuni 

district, one of Bolivia's major tin mining areas. Also, ENAF, Bolivia's 

--~ate smelting company, shut down its 20,()00 tonnes per year high-grade tin 

smelter in Vinto, Orura. In 1982 the smelter's output was some 15 per cent 
- 156/ below normal capacity because of a shortage of feed-stock~- • In Malaysia 

the total output in 1982 declined approximately 13 per cent from the 19Sl 
157/ production of 59,938 tonnes~- • Elsewhere, low prices have discouraged 

. 158/ investments and also brought about cutbacks~- • 

4. Nickel 

During the end of the 1960s and the beginning of the 1970s there were 

significant changes 1n the pattern of consumption of nickel, mainly as a 

result of a shortage of supplies caused by a long strike at the Canadian Hines 

of Inco and Falconbridge, which forced consumers to look for substitutes for 
159/ nickel or alternative sources of supply~- • The level of consumption of 

refined nickel stayed practically the same from 1970 until 1972; it increased 

in 1974, but the world economic rec~ssion of the mid-1970s reduced it again in 

1975 to the level of 1970. After the recession, nickel consumption began to 

increase because of an increase in the demand for nickel alloys - mainly in 

Japan for electronic components, and also increases in the level of nickel 

consuu:ption for producing stainless steel. The consumption of nickel 

decreased after 1979 because of the world ~conomic recession. In 1980 the 

consumption of refined nickel declined by 8.4 per cent, in 1981 by 8.6 per 

cent and in 1982 by 4.2 per cent. 

154/ International Tin Council, Quarterly Statictical Bulletin, March 1984. 
155/ Asia 1984 Yearbook, Far Eastern Economic Review. 
156/ Metal Bulletin, l May 1983. 
157/ Metal Bulletin, 22 February 1983. 
158/ In 1982 Kennecott closed its McGill, Nevarla, 90,000 tonne per year 

smelter. Also the Cornish South Crofty tin mine in 1983 cut its normal 
output by 25 per cent. 

159/ Robbins and Edwards, "Guide to Non-ferrous Metals and their Markets", 
op. cit., p. 137. 
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The production of smelter-refined nickel, after declining in 1972 and 

1975, experienced a recovery that was interrupted in 1977 and 1978 by the 

cutbacks in production by Canada, which had been until then the world's 

largest nickel smelter. Nickel production reached its peak in 1980, to 

decline afterwards by 5.2 per cent in 1981 and 11.9 per cent in 1982. 

After the recession of the mid-1970s, nickel stocks attained their peak 

in 1977, maintaining a level that was equivalent to approximately 4.7 months 

of consumption. Afterwards, there was a reduction in stocks because of 

cutbacks in production by Canadian producers, but they increased again in 1980 

and 1981 because of growing imbalances between supply and demand as production 

rose faster than consumption. Beginning in 1982, the surplus stocks have been 

reduced by cutbacks by major Canadian producers and also New Caledonian and 
160/ 

Australian producers--- • 

Nickel prices, which until 1979 were produc~r prices, did not suffer from 

the world recession of the mid-1970s. However, in 1978 they decreased and 

began to fluctuate considerably, due to the prolonged crises of this industry, 

expressed in the high level of stocks in 1977. Producer prices in the United 

States in 1980 and 1981 increased in relation to 1979, but decreased again in 

1982 and 1983 despite the reduction in the level of stocks and the cutbacks in 

. f h . od 1611 Th d l . f production o t e major pr ucers~- • e Lon on Meta Exchange price o 

nickel increased in 1983. 

In 1983, after three successive years of decline, nickel consumption 
. . h k . 1621 Th . d . d increased in t e mar et economies~- • e Unite States is expecte to 

lead the recovery with a 20 per cent increase in consumption over the very low 

1982 levels, while European consumption grows by 4 per cent and Japanese 
. . 163/ 

consumption remains constant~- • 

160/ Metals Week, 9 January 1984. 
161/ In 1982 Inco halted nickel production for tour months at its Sudbury, 

Ontario, divisions and closed its Thompson, Manitoba, facility for two 
months. In 1983 it also closed its Port Colborne, Ontario operations for 
five weeks. In 1982 SLN reduced its ferro-nickel production at Doriambo, 
New Caledonia, sa that projected 1982 output had fallen to 33,000 million 
tonnes. HeLals Week, 12 July 1982. In 1983 Marinduque Mining and 
Industrial c,rporation shut down operations at its nickel refinery at 
Surigao in the Philippines. 

162/ World nickel consumption is projected to increase approximat~ly 6 per 
cent in 1983, according to Amax Nickel. 

163/ Metal Bulletin, 18 November 1983. 

--------------... ------------------.-.~------------------~, ~ 
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5. Zinc 

The consumption of zinc decreased in 1974-75, recovered up to 1979, and 

declined again by 2.8 per cent in 1980, 2.1 per cent in 1981 and 1.3 per cent 

in 1982. This was due la~gely to the reductions in industrial production, 

mainly motor car production, and construction output of the main industrial 
- 164/ 

countries~- • 

The production of zinc declined only in 1975, and by a lesser amount than 

consumption, as a result of which the stocks increased to an amount equal to 

approximately 2.5 months of consumption. Beginning in 1979, production was 

redu~ed by more than consumption. Production decreased by 4.4 per cent in 

1980, increased slightly in 1981, and decreased in 1982 by 3.7 per cent. 

This substantial decrease in production was due to production cutbacks by 
165/ 

the maJor producers such as Asarc~ , and also by the Western European 

smelters that produce a significant proportion of the world's zinc metal 

output using zinc concentrates bought from mine producers. The European zinc 

industry was implementing planned capacity shutdowns that continued tc be in 

evidence throughout 1983. 

The important cutbacks in production have contributed to a significant 

reduction in stocks, which in 1983 were approximately 45 per cent less than 

their 1975 level. 

164/ The industrial ?roduction index in the United States (1980 = 100) 
declined from 104 in 1979 to 94 in 1982. The motor car production 
declined from a monthly average of 702 thousand vehicles in 1979 to 421 
thousand in 1982. In the construction industry, an index referring to 
the value of contracts (1980 = 100), decreased fom 115 in 1979 to 103 in 
1982. In France the index of industrial production declined from 100 in 
1979 to 98 in 1982 and motor car production decreased from an average of 
311 thousand cars in 1979 to 257 thousand in 1982. Simila~ reductions of 
industrial production were observed in Germany and the United Kingdom. 
The exception was Japan, which had a slight increase in its industrial 
production. Lead and Zinc Statistics, Monthly Bulletin of the 
International Lead and Zinc Study Group, March 1984. 

165/ In 1982 Asarco suspended production at its Corpus Christi, Texas 
electrolytic zinc refinery. 
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Zinc prices increased considerably until 1974, when they reached their 

peak price for the 1970s. In 1975 they decreased significantly as a 

consequence of the world recessio~. Prices remained relatively low up to 1980 

because of the high level of stocks. In 1981 l .ere was a substantial increase 

in the level of prices largely because of a rather tight sufply situation 

brought about by lengthy strikes in certain major producing countries
1661

• 

In 1983 the market changed from weak to strong. The United States slab 

zinc consumption rose 13 per cent during the first quarter of 198J in relation 

to the comparable period of 19821671 ; in Japan there was a strong rise in 

zinc demand, mainly due to an increase in the consumption of galvanized steel 

sheets and brass. In Europe conditions remained sluggish due to over-capacity. 

The large amounts of zinc bought by China were also a key aspect of the the 

improvement in markP-t conditions. Tilis recovery generated a steady increase 

in prices in 1983, and they continued to increase in the first quarter of 

1984. A continous recovery in zinc prices is expected for all of 1984. 

6. Lead 

The consumption of lead in the 1970s increased up to 1974, but decreased 

by 10 per cent in 1975. After the world recession of the mid-1970s it 

increased again, reaching its peak in 1979, mainly due to the unprecedented 

b . b h . . 1681 d 1 h . . 1979 . h uying y t e Soviet Union--- , an a so to t e severe winter in in t e 

industrialized countries, which generated frequent replacements of batteries, 

the major lead end-use. Since 1979 the consumption of lead has decreased. In 

1980 the consumption fell 2.8 per cent, in 1981, 1. 7 per cent an<l in 1982, 0.2 

per cent. 

166/ "Recent Developments and Outlook for Prima-:y Conunodity Markets." 
International Monetary Fund, April, 1984. 

167/ Metals Week, July 4, 1983. 
168/ J.M. Cigan, T.S. Hackey, T.F. O'Keefe "Lead - Zinc - Tin 80", 

Metallurgical Society of AIME, New York, 1979, p.4. 



- 62 -

The production of refined lead, having increased in the early 1970s, 

decreased in 1975 by 5.2 per cent; this was much less than the decline in 

consumption so stocks increased =~ about 1.5 months of consumption. This 

imbalance of supply and dema~d had a strong impact on the price, which had 

been steadily incr.easing ~ince the ea~ly 1970s, but which then fell by 

26.6 per cent in 1975. 

Production of refined lead r~covered after 1975, reaching, as did 

consumption, its peak in 1979. In that year purchases by the Soviet Union 

pushed prices artificially high at a time when there was no world scarcity cf 

lead. Production declined, decreasing 1.7 per cent in 1980, 1.3 per cent in 

1981 and 1.6 per ~enr in 1982. 

The early 1980s have been characterized by a persistent excess of supply 

of lead over demand that has generated an increase of the stocks to levels 

similar to the recession of the mid-1970s. This over-supply has made prices 

fall significantly from the peak reached in 1979. Prices in the London Meta] 

Exchange decreased 31.l per cent in 1980, 7.1 per cent in 1981, and 14.5 p~r 

cent in 1982. 

Depression "1a& the hallma!"k of the lead market in 1983. The upturn 1.n 

the world ecor.omy did not generate an increase in consumption, which was 
. 169/ virtually static--- • This was accompanied by unprecedentedly high stock 

levels which made vrices decline by a further 9.9 per cent in relation to 

1982. In 1983 selling prices were below the cost of production for most of 

the producers 1701 • This caused some closures, such as that of the lead mine 
171/ and concentrator in Sweetwater, Missouri c ~ri by Ozark Lead Company--- , 

and the lead production at Berzeluis Metallhutter's 80,000 tonnes ~er year 
172/ 

Stolberg smelter--- • 

169/ Metal Bulletin Monthly, April 1984. 
170/ Metals Week, 9 January, 1984. 
171/ Metal Bulletin, March 4, 1983. 
172/ Metal Bulletin, January 31, 1984. 
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Ill. THE STRUCTURE OF THE NON-FERROUS METALS INDUSTRIES 

The mining and processing of non-ferrous metals is of significant 

importance to developing countries because for many of them it is responsible 

for a large share of their gross domestic product (GDP) and is a source of 

foreign currency that is needed for internal economic development. In 

addition, the non-ferrous metals are crucial because of the major role that 

they play or could play in the development of the capital goods industry and 

other key sectors (construction, transport), by providing these sectors with 

the basic inputs needed. Table 8 presents selected developing countries for 

which the share of the mining sector is above 10 per cent of the GDP, and 

~qble 9 inJicates those developing countries in which the total value of ore 

i metal exports is more than 5 per cent of ~he total exports. 

The main characterist~cs of structure of the non-ferrous metals 

industries are the folJ~wing: 

a) The structure of the non-ferrous metals mining and processing 

iudustries depends to a great extent on the growth and logic of 

developmen~ of lhe capital goods sector. Metals such as aluminium and 

nickel, because of their characteristics (light weight, etc.), are more 

linked with ~hp pr~sent pace-setter capital goods industries, while the 

others are linked with the more traditional capital g0oas industries and 

with other sectors of the econumy; 

b) The developed mark~t economies, which are the main producers of 

capital goods, are the major consumers of non-ferrous metals, mainly 

aluminium and nickel. ThP.se countries are alsn the major proc~ssors of 

the ores, although they are no~ the main mining producers. 

c) The developing countries only participate to a s~all extent in world 

consumption and processing of non-ferrous metals, despite their major 

share in mining production. The development of their non-ferrous ~1etals 

industries is externally oriented, whicn is reflected in the high share 

of exports in their total production of non-ferrous metal~. 
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d) The centrally planned economies have a low participation in world 

trade compared with the other grou1 s of countries, because their 

production is main 1 y oriented towards satisfying domestic demand. 

e) The non-ferrous metals industries are highly concent~ated. In the 

cases of aluminium and nickel, where the concentration is highest, 

production is mainly in the hands of TNCs. In the other metals the level 

of concentration is lower and there is a significant amount of 

p~~ticipation by developing country state enterprises (copper, tin) and 

by small and medium-sized enterprises (zinc, lead). 

1. Mining production 

A large share of the mining production of non-ferrous metals is in 

developing countries. 1be largest share is for tin, with 76.8 per cent of the 

total production of 1980; for bauxite it is 50.5 per cent; and for copper it 

is 43.9 per cent. The developed market economies are major mining producers 

of zinc (51.5%), lead (46.5%) and nickel (39.8%). However, the developing 

countries also have a relatively large share of mining output for the latter 
. 173/ 

group of minerals~- • 1be share of the centrally planned economies in 

min~ng production is lower than that of ~e other groups of countries. 1heir 

share of world production in 1980 was 21.7% of zinc, 21.0% of lead, 20.7 per 

cent of nickel, and 20.3% of copper. Their share 1n the production of bauxite 

lS only 10.8 per cent an~ JO tin it is 8.2 per cent. Tables 10 and 11 present 

world mining production and the structure according to different groups of 

countries. 

2. Consu~ption 

The developing countries, despite their importance in mining production, 

have a relatively low share in metals consumption, mainly because of their 

small internal mc.kets. This i& 1ue to the relatively low development of the 

s~ctors that are the main users of processed minerals, primarily the capital 

goods sector. In 1980, tLe developing countries p~rticipated to d significant 

173/ Their share lS 34.6 per cent ln nickel, 22.7 per cent ln zinc, and 
24.3 per cent in lead. 
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extent in the global conswrption of slab zinc (13.4~), refined lead (ll.3%), 

and refined tin (10.3%). They consumed only 9.2 per cent of world supplies of 

primary aluminium, 8.9 per cent of refined copper and 5.7 per cent of refined 

nickel. 

The developed market economies are the main consumer~ of non-ferrous 

metals because of their dominant share in world production in the capital 

goods and tran~port sectors. 1.1 1980 these countries consumed approximately 

68.2 per cent of primary aluminilllll, 67.9 per cent of refined nickel, 65 per 

cent of refined copper, 64.5 per cent of refined tin, 60.6 per cent of refined 

lead, and 57.1 per cent of slab zinc. 

The centrally planned economies also have a higher level of consumption 

of non-ferrous metals ~han do the developing countries. They have a 

relatively important share ia th~ consumption of slab zinc (24.3%), refined 

nickel (23.84), refined lead (22.9%) and ~efined copper (20.1%). Tl1eir shar~ 

in the consumption o: primary aluminium and refined tin is lower. They 

conswne 18.l per cent of refined tin and 17.7 per cent of primary aluminium. 

Tables 12 and 13 show the metals consumption and its structure by the 

different types of countries. 

3. Processing output 

The participation of the developing countries in industrial production is 

insignificant compared to their contribution in mining output. This is a 

result of the low level of integration that these countries have between 

mining activities and industrial processing operations. Tin is the only metal 

in which the developing countries participate to a large extent in processing 

output, a result of tin's historical evolution, which was touched ~pon i~ 

Chapter 1. In 1980 the developing countries acco~nted for 70.7 per cent of 

the world procuction of refined tin, a share similar to their contribution to 

mining output. In the case of copper, the ~hare of developing countries was 

only 23.2 per cent, which, in percentage terms, ia only slightly less than 

~alf their share of total mining output. In the production of smelter-refined 

nickel, they participated with 15.3 p~· cent, in refine~ lead with 13.5 per 

cent, in slab zinc with 12.2 per cent, and in primary aluminium with 10.7 per 

cent. For all these metals the sh9re of developing countries in percentage 

terms was less than one half of their share of world mining 0utput. 
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Table 8. Share of the mining sector in total GDP 

for selected countries in 1977!/ 

(Percentage) 

Country Share 

Bolivia 10.6 

Ecuador 11.8 

Guinea 18.0 

Guyana 16.6 

Jamaica 10.5 

Kiribati 4:.l..6 

Liberia 22.8 

Mauritania 17.2 

Namibia 31.6 

New Caledonia 25.9 

Papua New Guinea 13.4 

Suriname 26.6 

Tog<.1 11.9 

Triniciad + T0bago 39.5 
l . b/ Yugos av1a- 40.0 

Zambia 11.4 

UNCTAD secretariat, Handbook of International Trade and Development 

Statistics, Supplement, 1980. (Table 6.10) 

Includes t~e whole mini~g sector, not only non-ferrous mining. 

Share of the mining sector in the total Gross Material Product. 

,. I • t •, 

~~~-_............_, ~.,,.....,.__~--~· 
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Table 9. Share of minerals and metals in the total value of 
exports of selected developing countries: 

Angola 
Bahrain 
Bolivia 
Brazil 

Country 

Cape Verde 
Chile 
Congo 
Dominican ft.ep. 
Egypt 
Gabon 
Ghana 
Guyana 
Haiti 
Honanras 
Ind is 
Jamaica 
Jordan 
Kiribatj 
Korea, Rep. of 
Lebanon 
Liberia 
Madaga<icar 
Malaysia 
Mauritania 
Mexico 
Morocco 
New Caledonia 
Niger 
Papua New Guinea 
Peru 
Philippines 
Rwar.da 
Seaegal 
dierra Leone 
S"ariname 
Thailand 
Togo 
U.R. Cameroon 
Yu:_ 1s lav ia 
Zaire 
Zambia 

(Countries where the share is greater 
than 5 per cent of total exports) 

(Percentage) 

Year 

1975 
1978 
1975 
1979 
1978 
1977 
1977 
1979 
1979 
1977 
1977 
1977 
1977 
1977 
1977 
1977 
1978 
1974 
1978 
1973 
1978 
1978 
1977 
1975 
1977 
1978 
1979 
1976 
1976 
1977 
1978 
1976 
1975 
1975 
19:'5 
1978 
1977 
1979 
1979 
1975 
1977 

Share 

8.45 
9.57 

47 .99 
14. 97 
17.93 
65.18 

6.01 
19.66 
5.5q 
9.35 

12.45 
38.09 
12.17 

6.52 
14.30 
21.68 
32.00 
79.42 
5.52 
5.55 

61.75 
5.50 

12.45 
90.08 
12.68 
40.14 
87.67 
64.:U 
59.87 
53.28 
14.53 
8. 74 

24.49 
15.32 
30.99 
11. 52 
49.36 

5.08 
10.96 
70.67 
97.26 

Source: UNCTAD secretariat, Handbook of International Tr.ade and Development 
Statistics, Supplement, 1980. (Table 4.1) 
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The developed market economies produce a large share ot global processed 

output of non-ferrous metals, more than 50 per cent of all metals except tin. 

Their percentage share in processed output of all metals are much higher than 

their shares in global mining output. In 1980 these shares ~ere; 68 per cent 

oi worlu production of primary aluminium, 61.6 per cent of the production of 

refined lead, 60.7 per cent 0f slab zinc, 57 per cent of smelter-refined 

nickel, 50 per cent of refined copper and 14.5 per cent of cefined tin. 

The shares of the centrally planned economies in processed metals are 

similar to thei1 shares in mining of these ~etals. The only exception is 

aluminium, where their share in processed output is much higher than their 

share in the production of bauxite. The participation of these countries in 

world processing output of each of the various non-ferrous metals is 

approximately 20 per cent, with the exception of tin which is only 7.8 per 
174/ 

cent~- • Table i~ presents the pru~essing output of non-ferrous metals and 

Table 15 the shares produced by the different groups cf countries. 

4. Exports and Imports 

Developing countries participate with relatively large shares in total 

world exports of two non-ferr0us metals, refined tin (86.5%) and refined 

copper (61.8%). Their shares in total exports of the ~ther metals is 

significant, but much lower than the shares of these two metals. Their shares 

in exports are 21.S per cent of lead, 20.6 per cent of aluminium, 17.5 per 

cent of nickel, and 16.9 per cent of zinc. The share of the developing 

countries in total world imports is much smaller than in the case of the 
175/ exports. In al~ metals their ~hare is less than 20 per cent~-. 

174/ The shares of centrally planned economies in 1980 in processing output 
were 23.7 per cent in nickel, 23.2 pee cent in zinc, 21.7 per cent in 
copper, 20 per cent in lead and 18.1 per cent in aluminium. 

175/ Tl.e figures refer to 1982. The shares of the developing countries in 
totdl world imports of processing output in 1982 were the following: 
19.l per cent of zinc, 12.5 per cent of lead, 11 per cent of copper, 5.8 
per cent of aluminium, and 3.1 per cent of nickel. 



Table 10. Mining output of non-ferroue metal• 

lauaita Coppu Tin l'iclld 

1912 19110 1972 19110 1972 19110 1972 19110 

llevelopin1 35,493.3 47,094.3 2,749.0 3,457. 7 174.7 177.3 192.4 259.4 
countl'ie• 

Latin 25,618.4 25,143.3 1,032.1 1,619.a 37.7 31.2 57.6 63.1 
America 

t.aia 4,036.3 3,954 .1 265.7 464.5 122.0 136.1 14.5 79.0 

Africa l ,641.6 14,151.9 1,224.1 1, 106 .I u.o 9.3 12.2 30.2 

Oceania - - 124.0 146.1 - - 101.1 16.6 

Othar 2,197.0 l,llll.O 103.1 116.11 - - - 0.5 

CentT•l1J' 
r111nned 
tcon09iae 10,Ul.5 10,060.0 1,2?1.7 1,591.11 13.2 19.0 113.4 155.3 

vssa 7,400.0 6,400.0 1,030.0 1,130.0 u.o 17.0 110.0 143.0 

turo;oe 3,251.5 3,660.0 241.7 467.1 1.2 2.0 3.4 12 .3 

O.v.-loped 
~nrkc: 

Econu•i•• 2?,520.5 34,,471.5 2,705.1 2 ,382 .6 17.6 16.4 302.2 297.7 

USA 1,141.1 1,559.0 1,510.3 1,1111.l - 0.1 15.3 13.3 

turopa 5, 771.0 5,210.5 u5.1 167.7 4.7 4.0 16.5 21.6 

Jap.'n - - ·112.1 52.6 0.9 o.5 - -
Canac!• - - 719. 7 716.4 - 0.2 234.9 1811.5 

/,u1ualia 14,437.0 27, \79,0 195.a 243.5 12.0 11.6 H.5 74.3 

Otl'ier 471.4 523.0 22.1 21.3 - - - -
Ctiina 550.0 1,700.C 129.0 177.0 23,0 16.0 - 11.0 

OtheT 
Africa - - 187.4 251 .1 3.0 2.4 11. 7 25.7 

OthPr - - :.s 0.5 - - 6.2 0.2 

World 
!ot11l 6'1,215.2 93,325.11 ',044. 7 7,1163.7 231.5 231. l 625.9 749.3 

SO\.lrc: .. : '·nr'"t"'uC'~d "" th'" b.i~i" of fttl\t.iatiC'fll in!nr·r,1t\n11 frc.n't 
"' ........ ~~;~-~-~· f' ;, :. ,.·'·'''"'ft .• 1·•1'-I~: .,h1·1t '.1~• 1/1 .. 1~'. 1'11"'' Ill nf ~rt,! r•nti•:ic~. 

('nloueand1 of tonne1) 

Unc Lead 

U72 19110 1912 

1,293.7 1,399.6 166,0 

737.0 902.1 451.6 

253.6 261.9 146.7 

206.4 132.6 140.5 

- - -
96.7 95,3 uo.2 

1,161.9 1,336.4 7S>.O 

100.0 1,000.0 SlO,O 

361.9 336,4 223.0 

3,226.4 3,179.1 1,773.6 

476.1 341.5 5114.9 

688.9 1,015.2 344.3 

2111.1 na.1 63 .4 

1,271.f. 1,058,7 376.l 

507.l 495.3 396.0 

,0.9 23.3 t.7 

110.0 150.0 125.0 

44.3 107.1 59,0 

- - -

5,836.3 6,172.2 3,)76.6 

196,) 

173.3 

411.9 

183.8 

10.1 

-
121.5 

7S4.9 

580.0 

174.9 

1,613.4 

Hl.6 

365.0 

44.11 

296.6 

~97.6 

7 .II 

160.0 

U3.I 

-

3,5'5.4 

°' "' 

I - ___ _: 



Table 11. Structure of mining output of non-ferroua metala (Percentage) 

Bauxite Copper Tin Nickel Zinc Lead --
1972 1980 1972 19110 1972 19110 1972 19110 197! 1910 1972 

lleVP. IOplna 
Countrlea 51.3' 50.5 3'.0 43.9 75.5 76.1 30,7 34.6 22.2 22.7 24.2 

'.atin 
Alrerica 37.0 26.9 14.7 20.6 16.l 13.5 9.2 11.4 12.6 14.6 12.1 

Aei• S.11 4.J 3.1 S.9 52.7 59.2 2.4 10.5 4.3 4.4 4.Z 

Africa S.3 15.9 17.4 14.0 6,5 4.1 1.9 4 .1 3.5 z.z 3.9 

Oce•ni• - - 1.7 1.9 - - 17.2 11.6 - - -
Other 3.2 3.4 1.4 1.5 - - - - 1.a 1.5 3.3 

Centrally 
Planned 
t.:cono•i•• U.4 lo.a 11.1 20.3 5.7 1.2 11.1 20.7 19.t 21.7 21.1 

l'SSR 10.7 6.9 14.6 14 •• '·~ 7.4 17.6 19.l U.7 16.2 14 •• 

Europe 4.7 J,9 3.5 5.9 0.5 0.1 o.5 1.6 6.2 5,5 6.3 

Develuped 
K.uket 
•:cono•i•• 32.S 36.9 ll.4 30.l 7.6 7.1 41.3 39.1 55.2 5l.5 49.6 

lll\A 2.7 1.7 21.S 15.0 - - 2.4 1.~ a.2 5.6 16.4 

tu rope 1.3 5.6 2.J 2.2 2.0 1.7 2.6 2.9 11.4 16.4 '·' 
J•p•n - - 1.6 1.0 0.4 o.l - - 4.1 J.9 1.a 

Caf\ada - - 10.J 9.1 - - 37.6 n.2 21.1 17.2 .10. 5 

A1.11tralla 20.a 29.0 2.7 3.0 5.2 5.1 5.7 9.9 1.7 a.o 11.1 

Other 0.1 0.6 - - - - - - O.l 0.4 0.2 

China 0.1 1.1 1.1 2.3 9.9 6.9 - 1.5 l.9 2.4 '·' 
Other 
Africa - - 2.7 3.2 1.3 1.0 1.9 3,4 0.1 1.7 1,6 

Ot'••T' - - - - - - 1.0 - - - -
U..rld 
'"tel 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 

~·urce 1 h•ed on T.lbla 10. 

1980 

2 ... 3 

11. 7 

5.1 

4.2 

-
3.3 

21.0 

16.1 

4.9 

"·' 
U.6 . 
10.2 

1.2 

a.2 

11.l 

0.2 

4.5 

3.7 

-
100.0 

.., 
0 
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Table 12. Non-ferroua metal• conaumption in different group• of countriea 

(Thouaand• of t~nnea) 

l'riur}' . ., ...... a.find hHnetl 
Al-"•' ... Copper Th llick•ly 

1'12 1910 1912 1980 1912 1990 1912 1910 

llewelopi"I 
Couftlri .. ns.1 l4U.4 09.4 ll•.l 17.t u.o 

l2 ·' 
41.1 

'Latia 
-rice lU.S '"·' u1.2 40.7 •• I 11.0 4.t .... 
Aai• 101.• SSl. l 14.l l92.l I.~ t.4 l,O U.4 

Africa )4,S n.2 14,t n.t l,4 1.6 4.0!.I 6.1! 

Oc.ani• - - - - - - - -
Olhar H.1 161.2 ll.2 122.6 0.1 l.O 1.0 1.1 

Cencral \7 
Planned 
tco..-i .. 2,on.s 2,110.1 1,430,0 l,llJ,I )),0 4Cl.l 125.l 110.1 

USSI l,40.0 1,no.o 1,0)0,0 l ,>oo.o 11.0 2•.s lOD.O l.'2 .o 

t:u .. o,. 631.5 160.I 400,0 517.1 u.o u.a 25,) "·' 
l.,.nloped 
K•rket 
Eco_; .. 1,661.4 10.02.0 5,16',) 6, 100,6 . .. ,, 14J, J 405.9 417.0 

lllit. 4,2 ... I 4,0l.5 :.o:t.t 1,161.7 :Sl1.6 46.5 144.5 141.I 

turopa 2. 716.4 l,109.4 2,44>.2 2,102.• u.1 "·' 164,, 206, I 

J~pan 1,216.) 16)9 .o '51,) l,Ul.l 32.5 l0.9 ll.l 122.0 

Can.de )02.6 lll.t 2n.1 208,6 '·' 4. 7 •• 2 u.o 

Auotral ia 112. I 2)0,4 101.1 121.4 '·' ) .4 4.0 4,) 

Uther 15.2 u.a 16.0 )4,7 1.1 0.1 - 0.1 

Clune 2ou.o 550.0 25),0!1 18'.(I!/ ll.5 12.s 22.0 11.0 

0Ch•r 
o\lrica 51.0 11.: ~1.4 .... 2.2 2 .1 - -
Or her 42,, 12.1.9 10,J 14.5 o.s 1.l - -
World 
Total 11,1100.a 15,)11.1 7,950.1 9,lU.l 2l5.4 2a.• 566. l 716.t 

!\ouJce: ~n1Hn.u:t1nl on th• \,a1i1 of 1t1ti.at\c•l 1nfo,..tion fro. 
"'""'!''World llnul Stotiotico publlohed 1t1 Vorld l11raau of Meul iuthtica. 

I Cone•'''" "·rro-nicae\, nickel oaide •ftd fonte. 
I lnclu11• '· 1 t-l.1uc& •trn nf oChf'r ar .. a. 
/ 11i.'"lu1lo•.o ''lhc:r Af1 &CA. 

' Y•.H l't/ \. 

lhlt letlnd 
I.inc l.u4 

1972~/ IUO 1972 ltlO 

sn.1 ..... l1t.I •04,S 

24<),) 344.0 200.1 267.l 

224,0 )42.t 101.0 161.t 

n.o ,.,, u.o 40.0 

- 0.1 - -
62.S n.o 55.0 121.l 

1,200.6 1492.0 tll, I 1222.4 

140,0 10)0,0 560,D 100.0 

360.6 462.0 )SJ, I 422.4 

4,US.5 J,4tl.1 2,Hl,2 3242.J 

l,>6J.t 109,6 1,oot,6 1,0?4.0 

1,150,4 1,633.!. 1,291\.6 1,554 .4 

114.t 752.l 2ll .o >92.5 

Ul,) \)) ,) u.1 104.4 

121.0 100,4 6),) 61.2 

31,0 69,0 14.9 29.2 

190.0 200.0 110.0 210.0 

62.1 ..... 25.1 52 ·' 

n.• 31.4 - 16,I 

~.20.6 6,1>1.2 4,l•t.t 5,)41,) 

...., 
~ 



Denlopin1 
Countri•• 

'""' i11 Uerica 

A1ia 

Africa 

Cce11inia 

Other 

C.uttallJ 
rlaa,n•d 
t.:~onoaie1 

cssa 

Eut'npe 

b..·v-.·14'ped 

Table 13. Structure of the consumption of non-ferrous metals by country groups 

tPercentage) 

Prl•ar' llefl11•d .. fi 11•d llef1111d Slab llefhd 
A\v•i11iu• Copper Tin llic~•l 'Zl11c t.l•d 

lt72 1910 1912 1910 1972 1910 !912.!./ IUO 1912 1910 lt72 \HO 

6.4 9.2 S.5 1.9 7.6 10.l 2.) s.1 I.I 1),4 9. l ll ,) 

2.7 ).9 ).2 5.) 2.9 4.9 0.9 2.4 3.1 5,6 ••• 5,0 

2.• ).6 1.1 2.0 l.I 4.2 0.5 2.3 1.6 '·' 2.4 ),2 

O,l 0.6 0.2 O.l 0.6 0.1 0.1 o.a 0.4 l ,O 0,6 0.1 

- - - - - - - - - - - -
o.a 1.1 1.0 l.l 0.3 o.s 0.2 0.2 1.11 1.2 1,;,, 2.4 

17.7 17,7 11.0 20.1 14.1 11.1 22.1 U.I lt,2 24,) n .1 u.9 

12.2 12.1 u.o U.I 1.6 11.0 11.1 11.4 U,4 16.1 13.4 n.o 

"·!. 5.6 5.0 6.l 6.5 7.1 4.4 5.4 s.s 7,5 1,4 1.t 

I MH~"' f.coftt.l.aie1 1),4 68.2 12.5 65,0 11.s 64,S 11.1 "·' 61,6 '1 • l 64,l 60.6 

USA 36.4 n.1 25.5 l9.9 24.0 20.9 25.S 19.I 21.1 u.2 24 .2 20.5 
I 

r .. rore 2'.C 24.2 30.1 21.1 28.9 25.1 29. l 21.1 21.t 26,6 n.1 29.1 

JAIMU\ 111.4 10, 7 12.0 12.l 13.£ 1),9 14,7 17.0 u.o 12 .s .,,, i.3 

CJlft•d• 2,6 2.0 2.1 : .2 2 .3 2.1 l.6 1.1 2.5 2.s '·' 2.0 

.\ueU•lia 0.9 1.6 I,) 1.4 I. 7 1.5 0.1 0.1 '·' l.6 1,5 I,) 

n,her 0.1 0.4 n.2 0.4 0.11 O,l - - o.s 1.1 0.) 0.4 

Chi"• l.6 ).6 ),) 4.1 5. '· '·' l.9 2.6 ),0 
) ·' 4.) '·' 

Oth•r 
Afric• 0.5 o.s 0.6 1.0 o.• 0.9 - - l.O 1,4 0.7 l.O 

001ttt' 0,4 o.e 0.1 o.• 0.2 o.6 - - 0.4 0.5 - 0.) 

lll>rhl 
toul 100,0 100.0 100.0 100.0 100,0 100,0 100.0 100,0 100,0 100,0 100.0 100.0 

• ..... rc~1 ~nud o" Table ll. 

!' y,. " \1111. 

""' N 



Table 14. Proceaaing output of non-ferrou1 metala (Thouaand tonne1) 

Producd" or PToduction of Production ot hoductlon or PToduc t lon ef Preduct len ef 
PTi-TJ l\efi.nd lerlned leflned 11111 a.find 

Al-ini- Coppn Tin Nickel line 'IA•d 

1'72 lHO 1'72 1910 1972 1900 1972 100 1972 1910 1'72 lHO 

Den lopu•a 
Countri•• 716.4 1,708.l l,511.4 2, 117.S 10.a 112.t 7S.l lll. 7 530,7 751.6 SS6.I n2.o 

I.et In 
~ric• :o3.l 816.4 592.4 1,112.• 11.7 27.9 37,1 31.t 203. l 326.2 329. l 310. l 

A1\a 263.S 379.6 25.• 103.2 US.4 141.1 - 27.l US.'f 234.l 14,1 U0,4 

.Urlce 117.1 3S0.7 133.4 760,4 1.7 3.t - U.1 123.2 106,6 56.1 1•.• 
Oce1ni• - - - - - - )7,3 l2.6 . - - -
l)thH 72.7 161.4 )30.0 131.l - - - . .... , 14,S 11.s 142.t 

Cenirelly 
Planned 
Econoaie1 2,218,4 2,909.t l,Sll.l 2,033.0 ll.2 n.o Ul,4 176.1 1,201.9 l ,U0.6 163.S l ,013. l 

ussa l,900.0 2 ,400.0 1,225.0 1,450,0 12.0 17.0 uo.o 165.0 120.0 . l,060.0 M>o.o 110.0 

f:urope lH.4 S09,9 2H.l Sll,O l.2 2.0 3.4 ll. \ 311.9 '70,6 263.S 303.1 

;,)con loped 
Har~ot 

£connMi•• 1,402.1 10,910,2 4,69S.4 4,697.t S1,4 3S.S 362,6 42l.3 l,6SS.O 3,740.4 2,411.2 3,Ut.2 

US.\ l,739.I 4,•Sl.6 2 ,041.t 1,616.0 4.4 4 .1 14.3 40.l 641.l 369,t 760.9 i,uo.s 

Lu rope 2 ,442 .2 l,S97.l l, 149.1 l ,291.2 31. l 24,0 105,3 93,3 1,424.1 1,730.1 l,099.0 1,•o•.3 

Japan 1,009.1 l,091,S 110.0 l,014.3 l.S l,3 79,3 109,3 109.0 735 ,2 2u.2 304.t 

ra111••t• '"·' l,OU1.9 "''·' sos.1 ~ 0.1 \U,1 10.9 ., ... n1.• , ..... 01.0 

11 .. ocnli• 2os.a 303,S 173,7 1'2.4 ·7.4 S,l 16,5 lS,) l03,7 301,0 201.1 Ul.7 

Othn 17. 7 119,I 17. l U,I . - - - - 12.6 2 •• • •• 
Chin.a us.o lSI ,0 !/ 195.0!f 314 .o!I 23,0 u.o - 11.0 uo.o lH,0 us.o us.o 

Othu 
At r tca )2.9 86.6 \02,9 147.9 l.6 2.2 20.0 11.1 47.2 11.4 .... 7 11.1 

Oth..-r 32.1 62.S 4.1 19.S - - 6,2 0.6 - - - 16.I 

lforld 
Toto I 11,,.47 ·" 16,0lS,l ft,092 .6 9,)19.8 2H.O 244,6 ~97.3 742 • S,SS4,8 6,159,0 1.,091, 2 S,424.2 

~.1•uu1·; h,1 .. ,.d on "'•rid .,. .. , . ._, St•I '"'tit!• 

1 f 11·, '·"'' .. ut 111•( /1'\ i A, 

-

""' w 



Develop•na 
Co11ntriu 

Lu in 
-rice 

Aaie 

Afr ice 

Oceenia 

Oth•r 

Ce'IUelly 
Plenned 
Econo•i•• 

USSk 

Euro re 

n..v .. loped 
Marlo.et 
Econ<>•i•• 

USA 

F.uropa 

Jepan 

Cen.>de 

Aunulia 

Other 

China 

Other 
4'frica 

~ther 

1 W..•l<I 
• Totel 

Table 15. Structure of the proceaaing output of non-ferroua metal• by country group• 

(Percentage) 

Prochactlon of Product ion o ! Production of Production of Productl.OJ\.of P:oductlon of 
Prl•UJ lie fined lie fined '-elter ltefinec Sleb leUnd 

Alumlnlw Copper Tin Mickel Zinc lA•d 

1972 1910 1972 1910 1972 ltlO 1972 1910 1~72 1910 1'7~ 1910 

6.Z 10.7 19.S u.2 u.o 10.1 12.6 lS.) 9.6 12.2 U.6 u.s 

1.7 5.1 7.) U.6 s.o 11.4 6.3 s.2 3.7 S.3 1.0 1.0 

2.3 z.4 0.3 1.1 53,4 57,7 - 3.6 2.1 3.1 2.1 2.4 

l.6 2.2 10.3 1.1 3.6 1.6 - 2.1 2.2 1.7 1.4 1.4 

- - - - - - 6.) 4.4 - - - -
0,6 1.0 1.6 l .4 - - - - 0.9 1.4 2.1 2.6 

19.6 11.1 11.7 n.1 s.6 1.1 22.3 23.7 21.6 u.2 21.1 20.0. 

16,) u.o u.1 U.5 5,1 1.0 21.I 22.2 14.I 11.2 14.7 14.4 

3,) 3.1 3.6 6,2 0.5 0.1 o.s 1.5 6:1 6,0 6,4 s.6 

72,l 61. l 51.0 so.o n.9 14.5 60.7 51.0 65.1 60,7 60.6 61.6 

:n.o 29.0 U.3 11.0 1.9 1.9 2.4 5,4 11.s 6.0 11.6 n.2 

21.0 22.4 14.2 13.1 16.3 9.1 17.6 12.6 U.6 21.1 26.I 26.0 

1.7 6.1 10.0 10.7 Q,6 o.s U.3 14.7 14,6 11.9 . s.5 s.6 

7.9 6.7 6. l 5,4 - 0.1 24.6 19.6 1.6 9.6 4-.6 4.3 

1.1 1.9 2.1 1.9 3,1 2.2 2.1 4.7 5,5 4,9 s.1 6.3 

0.7 1.3 0.2 0.2 - - - - - 0.2 - 0.2 

1.3 2.2 2.4 3,3 9.1 6,1 - 1.s 2.2 2.5 3,0 3.2 

o.s o.s 1.3 1.6 0.1 o.t 3.3 2.4 0.1 1.4 1.7 1.4 

0.) 0.4 0.1 0.2 - - l.l 0.1 - - - 0.3 

100,Q 101>.0 100.0 100.0 100.0 100,0 100.0 100.0 100.0 100,0 100.0 :oo.o 

!!t.•uT~•·; l\4'1fl\J on T.tble u •• 

...... ,,. 

I 

·~---' 
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The developed market economies have a large share of total world 

~xports; however, their share of total world imports is even greater. In 

1982 the developed marl:et economies accounted for ;;iore than 70 per cent of 

1 f . 1 . . l 176i 6 2 f - l tota exports o zinc, a um1n1um and ea~ and 6 . per cent o n1cke • 

They had a lower share of copper, with 30.3 per cent, arid only 11.6 per cent 

of tin. Their share of impcrts of all met&ls in 1982 was more than 75 per 
. 177/ cent, with thz exception of zinc which was 63.6 per cent-- • 

The centrally planned ~conomies participate with a relatively low share 

of both exports and imports of processed metals. Their share of total world 

exports varies from 10.7 per cent in the case of nickel to 1.9 per cent in 

t
. 178/ in-- • Their sha'!:e of imports is larger but does not exceed 15 per cent 

of total world imports of the different metals
1791

• Tables 16 through 19 

show the amounts of exports and impacts and the shares accounted for by the 

different gro,;ps of couni:ri.es. 

5. Relation between production and consumption 

In develoring countries, despite the great vulnerability of the 

non-ferrous metals industries to external factors, the ratio of self-suffi-
. 180/ c1ency-- , which measures the relation between their production and 

consumption, is celatively high. This apparent paradox is due to the fact 

that, in the specific case of the developing countries, the ratio of 

self-sufficiency does not express a strategy of development oriented mainly 

towards satisfying the internal needs of the industries and sectors that are 

the main users, but is the result of export-oriented development. This is 

reflected in their low share in total world consumption and theit- high share 

in total world exports. 

176/ Their participatio11 in 1982 in total world exports was 79.3 per cent of 
zinc, 72.4 per cent uf aluminium, and 72.3 per cent of lead. 

177/ Their part1c1pation in 1982 in the total imports was 94.9 per cent of 
tin, 92.l per cent of nickel, 87.2 per cent of aluminium, 83.8 per cent 
of copper and 76.5 per cent of lead. 

178/ The participation of the centrally planned economies in 1982 in total 
world exports of aluminium was 6.7 per cent, copper 5.6 per cent, zinc 
3.8 per cent, and lead 2.6 per cent. 

179/ The centrally planned economies in 198~ accounted for 9.5 per cent of 
world imports of lead, 14.3 per cent of zinc, 4.2 per cent of copper, and 
5.1 per cent of aluminium. 

180/ The rati~ Jt production to consumption is defined as a relation that 
measures selt-sufficiency; however, it does not necessarily reflect the 
domestic control that countries nave over the different industries. 



T•ble 16. Export• of non-ferrou1 met•l• (1llou1•nd1 of tonne1) 

Prl-ry a.u ... d .. fl .. 1d 
Al\la,fth1• Copper Ti" 

ltn 1'U 1912 1'82 197211 ltl2 

O.welop"'' 
eo .... oi•• lU.4 1001. l 1l61.l 1711\,S 141. 7 139.2 

Lalift 
~rice 60.4 34).4 4ll.4 1012 .6 15.5 11.1 

Aeie 61.l ll7.l - - llO.O uo.u 

Ah ice 161.l 229.6 ll7.6 n1.6 3.2 2.1 

Onel\ie - - - - - -
OlllH lO.I 91.0 90.l 7.J - -
C•ntnl 11 
p1 ....... 
rco"•••i .. y 0) ... 327.0!I - 162.0 s.s 3.1 

Denlo ... d 
,. .. , .... l 
Ecul\09iea 2.2•6.o ),520.5 l,011.0 17l.2 21.0 19, 1 

USA too.a ~6•.l lU.7 31.6 4.1 9.• 

E"rope 1,211.J l,f27.• "61.1 521). l 14.2 a.6 

J•IM" 1.7 6.7 JS.5 U.6 - -
c. ..... 691,7 IH.4 2U.4 2l2 .6 - -
A.oat re Ha ... \ 10.6 51.7 44.) 2.1 0.1 

Olller u.o 140.) - . - . 
-

o~t.•r 
Air ice o.l 16.0 211.6 66.4 - -
C\ther 1.l 0.6 - - - -
lo'orld 
Total ] ,0)0,4 4,165.2 2,•00.t 2,110.1 11~.2 161.0 

-
1o .. rc•1 la••• .. i .. 11 •• W.rld Het•l lt1tl1tlc1. 

l/ '"cludl'• c•"""; pl••Md 1co .... i11 er th• 'ttoirl! World••• Chi••· 
1/ lt\C!\ltt ... IC-COft•••t'J •lt.Y1lnltim. 

11 '""••!"•rt• ~, .. "' th• , .... 191'. 
4.l '\!•f' ••• ,, .. ,," ntt• nf lhll!' J~•r l'J71 1 ••UI w • ••ti.,.t~4 on the b•aie of 

T.1• •··• l,'• 1h•' .,l n( rt.• atudJ "Th,. t.tnnn•itl nf Hic"f'l". 

S.elter l•fll\er~ 11 ... 
llicll•ly Zi .. ~ 

1'72!/ 1912 lt72 1'12 1'72 

-
21.t 5t.4 245.9 310.2 223.4 

l.6 5.l 98.5 lll.9 14'.7 

ti.I> U;l - 1.3 -
- u.o us.e 95.6 )1.5 

- u.1 - . -
- - u.6 22.4 31.2 

ll.I 36.4 241.9 69.5 106.7 

211.2 U4.4 1,199;6 1,457,.2 S40.0 

u.o 31.2 3.9 . 0.1 4.7 

73.6 u.2 512.6 713.4 261.6 

3.0 4,1 106.6 40.1 4.7 

105., n.1 370.4 470.4 127.1 

13.9 31.5 206.l Ul.t i·u.2 

. - - . -
23.9 13,0 - 0.5 40.3 

5.5 '·' - - -
211.3 33'.0 l,687.4 1,137.4 910.4 

l1ll11•• 
1.1•• 

1912 

219.0 

12.1.3 

-
77,9 

-
11.1 

26.9 

737.5 

51.2 

337.9 

7.5 

lU.l 

194.1 

u.s 
14.1 

1,020.1 

'-

.... 
°' 

I 
-~---' 



Table 17. Structure of export• of non-f~rroua metals by country groupa 

(Percentage) 

Pl'i_r, le fined lefined S.elter Refinery Slab Refinl!d Al-ini1111 Copper Tin Nickel Zinc Lud 

1972 1912 1972 1912 1~72l' 1982 1972y 1982 1972 1982 1972 1912 

Dnelopin& 
Countriee 10,1 20.6 56.7 61.8 84.9 86.S 7.8 17.S 14.6 16.9 24.S 21.s 
Latin 
AMcrice 2.0 7.1 18.1 35.2 8.1 10.6 1.3 1.6 S.8 10.0 16.1 12.1 
Aaia 2.2 6,9 - - 74.3 74.S 6.S 4,S - o.s - -
Africa s.s 4.7 34.9 26.3 1.8 1.4 - 3.S 7.5 s.2 4,2 7.6 
<ke.11nia - - - - - - - 7,9 - - - -
CO·•her 1.1 1.9 3.7 0.3 - - - - l.l 1.2 4.2 1.1 
Cencrau, 
Planned 
licono.iH!/ 15.l 6.7 - 5.6 3.1 1.9 6.7 10. 7 14.l 3,8 11. 7 2.6 

T>eveloped •' 
tt.lrket .. . 74. t 72.4 42.l 30,, 12.0 11.6 n.1 66.2 71.1 79.3 59.3 72 .3 
-c·:>aoa1ea 

USA 3.3 7.6 6.9 1.1 2.7 5.8 5,3 9.2 0.2 - o.s 5.0 
t:urc.pe 42.2 .39.6 19.5 18.1 1.1 S.4 26,2 24 ,5 30.4 38.8 28.7 33.1 
Japan 0.3 0.1 1.1 1.5 - - 1.1 1.4 6.3 2.2 o.s 0.7 
Can.ide 23.1 U.4 12.2 8.1 - - 37.6 21. 7 22.0 25.6 14.0 14 ,3 
Auunlia l.l 3.1 2.4 1.5 1.2 0,4 4.9 9.4 12 .2 12.7 15.6 19.2 
Other 2.1 2.9 - - - - - - - - -
Other 
Africa - 0.) 1.2 2.l - - 8.s 3.8 - - 4.5 2.2 
C•tlo<Or - - - - - - 1.9 1.8 - - - 1.4 - -
World 
Total 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100,0 100.0 100.0 100.0 

I I 
Source• Saeed on TaLle 1~. 

-------------------------------- -------

..., .... 



Table 18. Import• of non-ferrous metals (Thousands of tonne1) 

Pr!-ey brined ltefined 
Al-'niu• Copper Tini/ -· 1912 1912 lt72 \912 191211 1912 

llevelop1n1 
ti:o'-ntrie1 U2.4 211 ... 18• .s 314 •• 6,0 4.6 

Leri.a 

I ::ic• 
105.2 40,, 14.I 204.7 - -

1.3 1U.6 Sl.1 86.8 6,0 4.6 

Africa - - - - - -
~uni~ - .. - - - ~ 

Ocher u.s ~.\.4 49.6 '23.3 - -
I Centr•l ly 

Pl.,•ned I Econ<1.,iH!/ - :140.9!1 - 120,f',!/ - -
DeV9loped 
11~rkeL 

Ec.,no•i.:• 2,31S.6 •,071.0 2,238,'/ 2,39S.O 127. 7 98.2 

IJSA su.s 614.7 112.l 214.8 46.1 27.9 

Euro,.. l ,436.t 1,971.4 l ,a76.r 1,116.4 41.5 40.7 

Japan 324.7 l,t."'6,6 n:.4 29S,I 28.6 26,2 

Canada 34.1 2'.4 16.2 •1.0 •.I 3.2 

i\u1tral ia o.a 13,9 - - - -
Other - - - - 0.2 0.1 

Ol11er 
Africa l.~ - 6.S - - -
Othel' 6.3 11.6 13.6 26.S 3.2 . 0,7 

!-:-.-: , --I ~:-rld 
'total ~ ,S4! .4 4,610.t 2,446,J 2,IS7.1 136.9 103,S 

I 
So .. rcPI laud -il\ly '!";!odd M••al ttat~•tic1. 

I/ ll\cludu Centn•I planued tcono•lu of th1 Third ll<rll! and Cllh1a. 
i/ t"?-1 '"" iwt,-ar\ed l64J .6 t\1<M111an6 .. t:.. ic lonnea. Inc ludce eecond"rJ 

aluein\..,.. 
')/ r,!l\io1 •~1"3r:.1!d 120.I tt\('u• nc: .. tric !onne1 .. 
~I 1'>~• •wt indude~ centu: :y pl•!'""' 1con,,.ie•, 

S.elcer ltefiner Uab ltetit1d Nickel Zinc ..... 
1972!/ 1912 1912 1'82 1972 191~ 

12 ... 9.2 16,5 313.5 44.0 101.5 

3,0 2.1 - 27.4 - 3.• 

9.3 6.0 62,1 272.4 )9,2 12.s 

- - - - - -
- - - - - -
0.1 1.1 23.7 13.7 4.1 U.6 

- 2.l 41,6 m.~!/ 59,1 11.1 

2'1 .o 276.~ 1,106,0 1,045.l 674.111 623.4 

136.ll/ 11.6 "'" .1 447.:S 2:9,9 n.2 

102.7 163.1 612.6 543.0 440,\ 451.9 

\0,6 21.5 1.0 44.? 4,3 61.3 

1.4 2.6 u.:s 0,7 10.5 5,7 

- - - - - -
- - - 9.1 - 6.3 

- - 6,7 4.6 9.1 4,4 

2 ... 12.1 - ·~·· - 1.1 

26S,S 300,3 1,247.1 1,61i4,0 718.4 ' ,,,2 

SJ Year 1971. 
6/ '•ar 1911, baeeo on Table• •9 and ~l of "th• lco"""ica 
- of Ni cktl." 
7/ Include• nickel alloye, 
!I Chin• i•porcad 101.1 thou••nd .. tric ton11111, 

..... 
CID 

I 



Develop1n1 
Countrie1 
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.... .i. 

Africa 
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Table 19. Structur~ of imports o~ non-ferrous metals by country groups 

(Percentage) 

Pd-ry hflaed aeUned s.elt•r aaflftDry ll•lt 
Al-lftl- Copper Tin Mlcllel Zinc 

1912 lHZ 1972 1912 1972 1912 1972 1912 1972 1912 1972 

5.9 5.1 7.7 ll.O 4.4 4.4 4.7 ~.l 6.9 19.1 5.6 

4.1 0.9 3.3 7.2 - - l.l 0.1 - l.7 -
O.l 4.l 2.z l.O 4.4 4.4 3.6 2.0 5.0 16.6 5.0 

- - - - - - - - - - -
- - - - - - - - - - -
1.7 0.6 2.0 0.1 - - - 0.4 1.9. 0.1 0.6 

- 5.1 - 4.2 - - - 0.1 3.9 14~3 7.6 

.. u .... 
LDD4 

1912 

12 .5 

0.4 

10.2 

-
-
1.9 

9.5 

93.7 11.1 91.5 u.a ,,,, 94.9 94.4 92.l U,6 63,6 15.6 76.5 

2).1 1'.l 7.0 . 10.0 . 34.2 21.0 51.l 21.2 311.0 21.2 n., 11.2 

56.4 42.l 76.7 62.5 34.7 39.3 311.6 S4.5 49.l 33.0 55.I ~6.3 

12.I l0.9 7.l io.4 20.9 U.3 4,0 '·' 0.6 2.1 0.6 7,5 

1.4 0,6 0.7 0.9 3.5 3.1 0;5 0.9 o.~ - 1.3 0.1 

- 0.3 - - - - - - - - - -
- - - - - 0.2 - - - 0-1 - o.a -
- - 0.3 - - . - - 0,6 . 0.3 l.2 0.5 

o., l.9 0.5 1.0 2.3 0.1 o.t 4,0 - 2.1 - 1.0 

100.0 11)0,0 100.0 100.0 100.n 100.0 100.0 100.0 100.0 100.0 100.0 100.0 

-
St:uu:I': !:aa .. ,I etn T.-ible 18. 

I 

-l 
\() 

I -----· 
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The highest ratio of self-sufficiency of the developing countries in 19&0 

was in tin, where their production was 7.5 times their consumption. The 

lowest ratio was in zinc, where the proriuction covered only 92 per cent cf th~ 
. l..81/ 

consumption-- • 

The developed maiket economies are able to mPet their consumption needs 

through their own production in slab ~inc, primary aluminium, and refined 

lead. The ratio of self-sufficiency in these non-ferrous metals industries in 

1980 was 106.9 for zinc, 104.6 for primary aluminium, and 102.9 for refined 

lead. In tbe other non-ferrous metals indu~tries their production does not 

cover their consumption, and they have to import from tht developing 

counLcies. Thus for ~efined nickel, their self-sufficiency ratio in 1980 was 

86.9 per cent, in refined copper 77 pet cent and in tin 24.7 per cent. 

The centrally planned economies, which direct their production mainly 

towards covering their own needs, have a relatively balanced relation between 

produ;:tion and consu;nption for most of the metals except tin, wh-:;re the ratio 

of self-sufficiency is only 47 per cent. In the cases of coppPr, aluminium 

and nickel, production i& slightly ~igher than consumption, and in zinc and 
182/ 

lead, it is relatively smaller~- • Table 20 presents the self-suffic:ency 

ratios of the various groups of countries. 

6. Relation between exports and production 

The share of exports in production of the non-ferreous metals under study 

is generally higher in the developing countries than in the developed market 

and centra 1 ly planned economies, reflecting the more externally oriented 

development of the non-ferrous metal induslries of developing countries. The 

smaller shares in the centrally planned economies reflect the tendency of 

those countries to orient their production mainly towards meeting the needs of 

their internal market. 

181/ The self-sufficiency ratios in the other non-ferrous metals in 1980 were 
276.6 in refined nickel, 260.4 in refined copper, 121.1 in refined lead 
and 120.9 in primary aluminium. 

J82/ The self-sufficiency ratios in the centrally planned economies in 1982 
wtre the following: copper, 107.7, aluminium, 107.3, nickel, 103.1, 
zinc, 95.9, lead, 8P..6 and tin, 47. 



Table 20. Self-sufficiency·!./ in nor.-ferrous metals (Percentage) 

Priaary Refined Refined s .. lt•r R•fin•ry Shb 
Alu•iniu• Copper Tin Nickel Zinc 

\'1~2 1980 1972 \98C 1972 l980 1972 1980 1972 1980 

I Deve10~1n1 
1 

Count r1e• 94.8 120.9 lS9.9 260.4 814.S Hl.7 582 .2 276.6 911.2 91.8 

Latin 
-"""rica 62.8 136.5 230.l 238.6 172.l 253.6 771 .4 230.2 84 .s 94.8 

Ash 85.4 68.~ 30.4 !i3. 7 1,408.9 1,501.l - 165.2 69.5 68.3 

Afric• 513.3 376.3 5,593.3 2,935.9 621.4 243,8 - 247.5 492.8 181.9 

~ ~""" - - - - - - .- - - -
Other 81.9 ,5.9 156.3 107. l 40.0 47.0 - - 77.9 115.8 

Cer.trally 
l'lannecl 
ECOl\<>•iea 109.8 107.3 105,8 107. 7 40.0 47 .• 0 106.5 103.l 100.l 95.9 

USSR lll.5 129. 7 118.9 ' 11L5 66.6 69.4 130,0 12.S.O 97.6 102.9 

t:\irope 60.8 59.2 72.0 99.2 a.o 12.7 13.•. 28,6 105.9 80.2 

t>.•v.,loped 
Har .. ct 
E..:on~,."iea 97.0 104.6 81.4 77.0 30.5 24.7 89.3 86.9 86.3 .106.9 

USA 87 .. '1 80.8 101'.9 90.3 7.8 10.l 9.9 28.l 47.0 45.7 

tu rope 89.9 97.0 47.l 47 .8 55.9 41. 7 63.9 45.3 81.4 lOS,9 

J.:r·'" 83.0 66.6 85.1 87.6 4.6 4.2 95.2 89.6 99.2 97. 7 . 

I c,n;•J• 303.4 344.5 221.6 242 .2 - 4.2 1,600.0 1,210.0 310.6 443.1 

I Aull rali• 183.6 121.2 170.1 142 .1 189.7 lH.9 412.5 820.9 250,9 299.8 

1 Oth<'r ~ 11 •• 9 279.9 106.9 54.2 - - - - - 18.3 

t (l;\"' 77.5 34.5 77.0 81.3 170.4 120.0 - 101.0 63.:a 77.5 
I 

Other. 
Af CICA 91.2 111.5 200.2 164.5 72.7 104.8 - - 76.0 96,8 

'1th•!t' 7~.4 48. 5 44.9 23.l - - I - - - ~ 

S~urL~; !••ed ~n in~>t'•a!ion of !Abiee 12 end 14. 

l' •: .. 1 f·snf!ic;.,,.cy • !'rnJu~~ 11 1001. 
C,un1ou1f\pt &on 

hfi.n•d 
Lead 

1972 1980 

146.6 121.1 

163.9 142.2 

83,3 77.2 

' 243.9 196.5 

- -
159.l 111.4 

94.6 811.6 

107.1 97.5 

74.6 71.I 

92.5 102.9 

75.4 105.2 

84 .6 90.6 

96.6 77.1 

.292.9 221.3 

329," 342.7 

16.1 33.6 

69,4 83.3 

250.8 14S,5 

- 104,3 

CD ,... 
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Table 21. Share of Exports in Processing Output, 1932 

(Percentage) 

Priauy lefined Refined s .. lt•r lefinory Slab 
Aluainiu111 Copper Tin Nickel zinc 

52.0 78.8 89.2 8J.4 l9.l 

4l.1 84.6 58.8 44,5 44.l 

65.l - 97.7 100,0 5.5 

58.J 96.0 50.0 82.'Z 71.0 

- - - 95.:' -
41.3 5.8 - - 25.& 

10.1 6.7 - 15.6 4.2 

40.5 18.6 60.3 75.1 42.l 

11.l 1.9 261.0 76.5 0.2 

58.3 37.2 38.6 140.0 43.0 

1.9 4,1 - 5,5 6.2 

83.8 68.9 - 113.0 91,9 

48.7 24.9 - 68.6 78.5 

44.5 - - - -
14.9 46,6 - 75. l 0.6 

5,9 - - - -
34.8 30.1 :w9,4 54.7 30.8 

~ .. h1rr ~:. t..aa•••t on Ta~11PI 14 ••·d 16. 

le fined 
Lead 

35.6 

37.l 

-
82.7 

-
15.1 

2.0 

3J,5 

5.0 

92,0 

2.5 

61.2 

77.2 

-
31.7 

42.3 

23.9 

·-

Q) 
I\) 

I 

I _. ____ : 
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In the developing countries, th~ share of total production that is 

exportec varies from 89.2 per cent of tin to 35.6 per cent of lead
1831

• In 

the developed market economies the share varies fr0m 75.l per cent of nickel 
184/ to 18.6 per cent of coppe~ • The ratio of exports to production in the 

centrally planned economies is very low. The metal with the largest share of 

exports in production is nickel, where exports represents 15.6 per cent of 

total production. Ute shares for other metals are: 10.l per cent of 

aluminium, 6.7 per cent of copper, 4.2 per cent of zinc and 2 per cent of 

lead185/. Table 21 presents the share of exports in total production by the 

different groups of countries. 

7. Degree ~f concentration and structure of ownership 

186/ In aluminium, six major TNC~ accounted for approximately 57.8 per 

cent of the total market economy bauxite production and the twelve biggest 

enterprises accounted for 76.3 per cent. Among these enterprises are three 

state enterprises that produce approximately 9.3 per cent of world 
. 187/ production--- • Table 22 shows the percentage shares in product~on of the 

major producers of bauxite, by company. The six major transnational 

corporations accounted for 41.3 per cent of world smelter production of 

aluminiu~/. Government-owned enterprises also participate in smelter 

production. The developing coufitry governments hold 5.6 per cent 0f the world 

capacity, the governments of developed centrally planned economies 21.2 per 

cent, and the governments of dP.veloped market economy countrie~ 9 per cent. 

Developing country private investors have a share of only 2.2 per cent. 

Table 23 shows the shares of world capacity owned by the different agents. 

183/ The share of exports in total production of the other metals is 83.4 per 
cent for nickel, 78.8 per cent for copper, 52 per cent for alumini~~. 
39.3 per cent for zinc, and 35.6 per cent for lead. 

184/ The tihare of exports in production for tin is 60.3 per cent, for zinc 
42.3 per cent, for aluminium 40.5 per cent, and for lead 33.5 per cent. 

185/ In the case of tin, the share of exports in total production in China was 
19.3 per cent in 1982. 

186/ Alcoa, Kaiser, Alcan, Reynolds, Alusuisse, and Pechiney. 
187/ Guyana Government (4.0%), P.T. Timah (1.3%) and Ergoinvest (3.5%). 
188/ The other major TNCs owned 20.7 per cent of the world capacity. 
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In copper, 53.4 per cent of the total developed market economy mining 

production is accounted for by twelv~ enterprises, of which the 1ua3or company 

is Codelco. This is a state enterprise that owns approximately 11.5 per cent 

of the total market economy mine capacity. Tite eight most important TNCs own 

27.3 per cent of toLal mar~et economy capacity and :he four most important 

state enterprises of the developing countries have 26.l per cent. Table 24 

pr~sents the participation of the most important companies in copper mining. 

In processing output capacity, the l3 fuajor enterpri~es hold 73 per cent of 

total smelter capacity in the market economies and 63 per cent of refinery 

capacity. Tite twelve major TNCs contribute with 48.9 per cent of sfilelter 

capacity and 46.7 per cent of refinery capacity. The three major developing 

country state enterprises particip~te with 24.l per cent of the smelter 

capacity and lb.3 per cent of the refinery capacity. Table 25 shows the 

concentration in copper smelter and refinery capacities. 

In tin the three ma3or m1n1ng enterprises are state compan1e .• The major 

company is P.T. Timah (Indonesia) which produces 10 per cent of world output, 

followed by Co111ibol (Bolivia) with 9 per cent and the Malaysia Mining 

Corporation Bhd. (MMC) with 8.5 per cent. In 1980 P.T. Timah produced 

approximately 80 per cent of Indonesia's t0tal tin mining output, processing 

most of it at Mintok smelter, its subsidiary. Comibol produced more than 

two-thirds of Bolivia's output of concentrates which is processed in two 

smelters that are operated by the state enterprise Empresa Nacional de 

Fundiciones (C.:NAF). MMC, which is 71.35 per cent owned by the Federal 

Government's holding company, holds interests in a large number of Malyasian 

companies which together accounted for around one-fourth of Malaysia's tin 
. . 189/ 

m1n1ng output-- • 

In tin processing, eight companies have approximat~ly 88.9 per cent of the 

total world market economy tin smelting capacity; two major state enterprises 

of developing countries have 17.1 per cent (P.T. Timah, Comibol); the ma~or 

private company from a developing country, which is from Malaysia, has 

17.1 per cent; and the f~ve major TNCs have 54.7 per cent. Table 26 shows the 

concentration in smelting. 

189/ UNCTAD, "International Trade in Copper and Tin; Areas for Co-operation 
among State Trading Organizations of Developing Countries, February 1982, 
p.17. 



1 

- 85 -

Table 22. c~ncentration of world bauxite m1n1ng capacity 

Company 

Alcoa 

Kaiser 

Al can 

Rio Tinto Zinc 

Reynolds 

Alusuisse 

Pechiney 

Gu,ana Government 

Ergoinvest (Yugoslavia) 

PT Timah (Jndo:iesia) 

lioranda 

1'.artin Marietta 

Annual 
. abi capacity-

(millior.s 

of tonnes) 

20.8 

12.5 
6.4 

6.2 

5.7 
4.6 

4.6 

4.o 

3.5 

1.3 

1.2 

1.2 

Share of world market 

economy capacity 

(Percentage) 

22.0 

13.2 

6.8 

6.6 

6.o 

4.9 

li.9 

li.2 

3.7 
1.4 

1.3 

1.3 

\Cumulative 

percentage) 

22.0 

35.2 
1.2.0 

48.6 

54.6 

59.5 
64.4 

68.6 

72.3 

73.7 

75.0 

76.3 

~/ Includes proportionate share of capacity in joint-venture projects. 

~/ Capacity figures reflect equity ownership or control; actual disposal of 
bauxite may differ. 

S)urce: Metal Bulletin Ltd., World Aluminium Survey 1977. 
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Table 23. Concentration of world aLuminium smelter capacity, 1979 
(Percentage) 

Producer Share of world capacity 

Six major trans
national corporations 

A lean 
Al~ 1a 
Alusuisse 
Kaiser 
Pechiney 
Reynolds 

Total 

Other TNCs and 
private investors 

Europe 
United States 
and Canada 
Other 

Total 

Governments of 
developed market 
economy countries 

Governments of 
developed centrally 
planned economies 

Developing countrl 
governments 

Developing ~~~~trl 
private investors 

Worid, total 

8.6 
10.3 
3.7 
6.3 
6.0 
~ 

41.3 

4.0 

20.7 

9 .Ci 

21.2 

5.6 

2.2 

100.0 

Source: "Transnational Corpor.-itions in the Bauxite/Aluminium Industry", New 
Yock, 1981. 
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Table 24. Concentration of world copper mining capacity, 1979~/ 
(Percentage) 

Producer Share of world market economy 

1. Codelco (Chile) 

2. G~camines (Zaire) 

3. Zimco (Zambia) 

4. Kenne~ott (United States) 

5. Asarco (United States) 

6. Phelps Dodge (United States) 

7. Newmont {United States) 

8. Anaconda {United States) 

9. Anglo-American Gro11p {South Africa) 

10. Inco {Canada) 

11. RTB Bor {Yugoslavia) 

12. Rio Tinto Zinc (United Kingdom) 

Total, above 

Others 

Total, market economies 

mine capacity 

11.5 

7.0 

5.6 

4.9 

4.7 

4.5 

4.3 

2.5 

2.2 

2.2 

2.0 

2.0 

53.4 

46.6 

100.0 

Source: "Transnational Corporations in the Copper Industry.'' United Nations 
Centre on Transnaticnal Corporations, New York, 1981. 
~I Including mines directly and indirectly owned and opc•ated, 
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Table 25. Concentration of world copper smelter and r~finery capacity, 1979 
(Percentage) 

Producer 

1., Zimco (:!ambia) 

2. 1/ Asarco- (United States) 

J. Codelco-Chile (Chile) 

4. G~camines (Zaire) 

5. Kennecott (United States) 

6. Phdps Dodge (United States) 

7. Nippon Mining (Japan) 

8. Mitsubishi (Japan) 

9. Anaconda (United States) 

10. Enami (Chile) 

11. . . z· 2/ Rio Tinto inc-

(United Kingdom) 

12. Newmont (United States) 

13. Noranda (Canada) 

14. Norddeutsche Affineria!/ 

(Federal Republic of Germany) 

15. Amax (United States) 

Total, above 

Others 

Total, market econor11ies 

Share of world market economy capacity 
(percentage) 

Smelter 
Capacity 

9.9 

9.9 

7.9 

6.3 

5.5 

5.1 

5.1 

3.6 

3.5 

3.1 

2.8 

2.7 

2.6 

2.5 

2.5 

73.0 

27.0 

100.0 

Refinery 
Capacity 

8.3 

7.7 

5.4 

2.6 

5.9 

5.4 

4.8 

3.0 

2.6 

1. 7 

2.f 

2.4 

4.8 

3.0 

2.8 

63.0 

37.0 

100.0 

Source: United Nations Industrial Development Organization: Hin£r41 
~isin~ in Developing countries (UNlDO/ICD.238, 1979) pp. 27-28. 

1/ Including Mt. Isa HiPes. 
it Including Palabora. 
ll Owned by Hetallgesellst.:haft AG, &ritish Metals Corporation and Oeg•JSSJ. 
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Table 26. Concentration of world tin smelting capacity 

Company 

Patino NV (Malaysia, Nigeria, 

Australia, Brazil) 

Overseas Chinese Banking Group 

(Malaysia) 

Shell-Billiton (Uiailand) 

Government of Indonesia -

PT Timah 

Rio Tinto Zinc-Copper Pass (UK) 

COHIBOL (Bolivia) 

Gulf Chemicals (US) 

Metallurgie Hoboken-Overp~lt 

(Belgium) 

Source: Guide Hinemet, 1977. 

Annual 

Capacity 

(thousands 

of tonnes) 

69,500 

40,000 

25,000 

26,000 

20,000 

14,000 

9,000 

5,000 

Share of world market 

economy capacity 

(cumulative 

(percentage) percentage) 

29.6 29.6 

17.1 46.7 

10.7 57.4 

lLl 68.5 

8.5 77 .o 

6.0 83.0 

3.8 86.8 

2.1 88.9 
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In nickel, eight companies account for 79 per cent of the world market 

economy mining capacity and 76.9 per cent of the processing capacity: two 

major state enterprises from developing countries have 9.3 per cent of mining 

capacity and 8.l per cent of processing capacity and six major TNCs have 

69.7 per cent of the mining and 68.8 per cent of the processing capacity. 

Table 27 shows the concentration of world mining and processing capacity in 

nickel. 

A substantial proportion of total world mining and processing capacity in 

zinc in the market economies is owned or controlled by integrated producer 

groups, although chis is not so pronounced as it is for aluminium or nickel. 

Approximately forty integrated firms account for 85 pe~ cent of mining 

. d f 95 f d . . 1901 l . production an or per cent o re uction c3pacit~ • E even maJor 

companies have 45.2 per cent of world capacity in zinc mining in the market 

economies. Centromin, a Peruvian State enterprise which is on£ of the elev£n 

major companies, has 4.9 per cent of the world capacity. In zinc reduction, 

el~ven major enterprises account for approximately 53.7 per cent of the wacld 

market economy capacity. In Eu~ope, five corporate groups account for 80 per 

cent of a· .. 1 zinc reduction capacity, with state-owned firms in Finland, 

Yugoslavia, Italy, Austria anrl Spain making up the remainder. The largest 

producer is Soci~t~ G~n~rale de Belgique, which holds 40 per cent of European 

reduction capacity. The other major firms in the European industry include 

Rio Tinto Zinc, Hetallgesellschaft, Preussag, and Imetal-Pennaroya. These 

five groups have a zinc reduction capacity exceeding their own mining 
191/ production by approximately 900,000 tonnes per yea~ • Tables 28 and 29 

show the concentration in zinc mi~ing and processing. 

The degree of concentration in the lead industry is not ~xtreme, although 

concentration is greater at the smelter-refinery &tege than in minjng 

production. No single firm or group has more than approximately 8 r~r cent of 

the total world market economy primary lead refining capacity, thnugh the 

major thirteen account for 67.4 per cent of this capacity. The major 

developing country state enterprises are in Mexico (Penoles, Industria Hinera 

Mexico) and accou~t for approximately 10 per cent ct the total capacity of the 

world market econo;n:.es. Table 30 shows the company concentration in primary 

lead refining. 

190/ UNIDO, ''Mineral Processing in Developin~ Countries," December 1979, p. 69. 
191/ Ibid. P• 69. 
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Table 27. Concentration of world mining and processing 

capacity in nickel, 1978 ~/ 

Company 

INCO 

SLN!>_/ 

Falconbridge 

Western Mining 

Cubaniquel 

Marinduque 

Frei!port~./ 
Amax~/ 

INCO 

SLN£_/ 

Falconbridge 

Western Mining 

b 
. 

1 
r I 

Cu anique -

S 
• s_/ 

u1111tomo 

Amax~/ 

Harinduque 

Annual 

Capacity 

thousandc 

of tonnes 

Mining 

264 

111 

70 

59 

:;9 

34 

27 

18 

P 
. el rocessing-

308 

107 

75 

54 

39 

38 

36 

34 

Share of world market 

mine capacity 

(percentage) 

33.5 

14 .l 

8.9 

7.5 

5.0 

4.3 

3.4 

2.3 

34 .2 

l!. .9 

8.3 

6.0 

4.3 

4.2 

4.0 

3.8 

(cumulative 

percentage) 

33.5 

47.6 

56.5 

64.0 

69.0 

73.3 

76.7 

79.0 

34.2 

46.l 

54.4 

60.4 

64.7 

68.9 

72.9 

76.9 

Source~ United Hations Division of Natural Resources and Energy of the 
United Nations Secretariat. 

~/ Excluding the centrally planned economies, except for Cuba. 
~/ Including the operations of Larco (Greece) and Morro do Niquel 

(Brazil). 
£/ Including the full capacity of Greenvale and Nepean (Australia), 

where Freeport is a 50-50 joint venture part~er with Metals Exploration, Ltd. 
~/ Including r.he full capacity of Selebi-Pikwe (ootsw3na). 
']) Cor11pany figures represent the capacity for- j.lr-.:>duc i1:i r.it:.rket l:l le 

projects. Thus, for exai:;ple, the Falconbridge s:neltt!r in Ontario, rar.:1ca, anJ 

the refinery in Norway arc counted as a single processi~g unit. 
U Part of the output is exported to the tJSS?. in a sl11rr:1 fnr::i tlidt 

requir~s fur-th~r ~'recessing; 13,000 tons per year is the current c.:;1.1.:.C'j ~·-·r 
com~er-ciall/ mJrk~table pr0du~ts. 

1:1 InrluJ1ng Hj11~;.1 S~<c!lti~ig. 

--. I 
I 
J 
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Table 28. Company concentration in zinc mining 

Company 

A.•arco/f.(t. Isa Mine:J 

~or:>.~d& 

Tcxe.sgult' 

C~:i;:.romin Peru 

Ccmir.co 

RTZ/CRA 

J.r~o..< 

Societe Generl\le 

St. Joe Minerals 

Cyprus 

fo!itsui 

Annual 

Capacity 

(thousands 

of tonnes) 

399 

360 

310 

285 

260 

220 

188 

175 

165 

150 

136 

Share of world market 

economy capacity 

(cumulative 

(percentage) percentage) 

6.8 6.6 
6.1 12.9 

5.3 18.2 

4.9 23.1 

4.4 27.5 

3.8 31.:; 

3.2 34.5 

3.0 37.5 

2.8 40.3 

2.6 42.9 

2.3 45.2 

Source; Guide !metal; Energy Mines and Resources Canada, Zinc. 
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Table 29. Company concentration ~n zinc reduction 

Company 

Soci€te Generale 

Mitsui 

Cominco 

RTZ/CRA 

Asuco/Mt. Is& 

St. Joe Minerals 

Imetal-Pennaroya 

Metallgesellschaft 

Moranda 

EZ {Australia) 

Anglo-Ac:erican Groep 

Annual 

Capacity 

(tho~sands 

of tonnes) 

687 

312 

272 

265 

252 

242 

214 

210 

204 

200 

111 

Share of world market 

economy capacity 

(cumulative 

(percentage) percentage) 

12.2 12.2 

5.5 17.7 

4 .8 22.5 

4.7 21.2 

4.5 31.7 

4.3 36.0 

3.8 19.6 

3.7 43.5 

J.6 47.1 

3.5 50.b 

3.l 53.7 

So~rce: Guide !metal; Energy Hines and Resources C&nada, Zinc. 
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Table 30. Conceatration of world primary lead refining capacity 

Company Annual Share of world ~arket 

Capacity economy capacity 

(thousands (cua:.ulative 

of tonnes) (percentage) percentage) 

l.sarcc - .t. Is:i 263 1.1 1.1 
?enne.roya 240 1.0 lla.7 

Brcke;l Hill (Australia) 235 6.9 21.6 

h:ax 207 6.1 27.7 

St. Jee Mineral~ 205 6.o 33.7 
Pencles (Mexico) 180 5.3 39.0 

In~ustria Minera Mexico 160 Ii. 7 43.7 
C.)lllinCO 15la "· 5 '68.2 

Rio Tinto Zinc 150 ".la 52.6 

Berzelius 1'60 Ii .1 56.7 
Metallurgie Hoboken OYerpelt 125 3.7 60.'6 

Preussag 120 3.5 63.9 

Gulf Resourct-s 118 3.5 67.b 

So..arce: Guide Minimet; Metal Statistics 1977. 
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IV. RESTRUCTURING IN THE NON-FERROUS METALS INDUSTRIES 

Developing countries have increased their participation in world 

production, consumption and trade of the the non-ferrous metals industries, 

despite decreases in direct investment by TNCs. 1bis is due to the new forms 

presently taken by the process of internationalization of production, in which 

financial capital plays the major r~le, and also to the increased 

parti.cipation by the developing country state enterprises in the development 

of these industries. The developed market economies have generally decreased 

their shares in production, consumption and trade. The centrally planned 

economies have increased their share in world production and consumption; in 

respect of trade they have decreased their share in exports and increased it 

in imports. 

1be main changes that took place in the structure of the non-ferrous 

metals industries in the 1970s were the following: 

1. Mining production 

The developing countries generally increased their share in world mining 

output. The metals fer which their share in total mining production i~creased 

most were copper and nickel, with ir.creases of 4.9 per cent and 3.9 per cent 

respectively between 1972 and 1980. The share of the developing countries in 

tin increaserl by only 1.3 per cent; in zinc &nd lead their share was 

practically unchanged, and in bauxit~ their share decreased by 0.8 per cent. 

The share of the developed market economies in mining output decreased in 

all the minerals under study, with the ~xception of bauxite, where it 

increased by 4.4 per cent. 1bere were important decreases in the mining 

produ~tion of nickel and copper in these countries, 8.5 and 8.1 per cent 

respectively. The decrease in their mining production of zinc was 

3.7 per cent, in lead 3.1 per cent, and in tin of 0.5 per cent. 

The centraliy planned economies increased their share in world mining 

output of almost all the minerals with the exception of bauxite, whele they 

experienced a decrease of 4.6 per cent, and in lead, where their share 

remained stable. 
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2. Consumption 

The developing countries increased their share in the consumption of 

processe~ metals between 1972 and l9b0. Tile increases were generally higher 

than the p~rcentage increments in the share of world mining production, except 

for copper and nickel, where the percentage increase was slightly lower. 

Their shares in total world consumption increas~d by 4.6 per cent for zinc, 

3.4 per cent for both nickel and copper, 2.8 per cent for aluminium, 2.7 per 

cent for tin, and 2.2 per c2nt for lead. 

The developed market economies decreased their share in the world 

consumption of all the metals studied here. The decrease in their share of 

aluminium consumption W3S 5.2 per cent, in contrast with their increased share 

in mining production. In zinc, tin and lead consumption, their shares 

decreased by a greater precentage than in mining output. In zinc their 

contribution decreased by 10.5 per cent, in tin by 7 per cent and in lead by 

3.5 per cent. In nickel and copper consumption their shares decreased by less 

than in mining output. Their participation decreased by 3.8 par cent in 

nickel, and by 7.5 per cent in c0pper. 

The cantrally planned economies increased their share cf world 

consumption of all the metals in the 1970s, except f~r aluminium, where their 

share remained the same. They increased their share in world consumption by 

more than their share in mining production for zinc, tin nnd lead. In zinc 

they increased their share in consumption by 5.l per cent, in tin by 4 per 

cent, and in lead by l.l per cent. In nickel and in co~per the increases in 

their share in consumption were relatively smaller than in mining output, 

1.7 and 2.1 per cent respectively. 

3. Processing output 

In the 1970s the developing countries increased their bhare in world 

production of the processe~ metals under study, except for lead, where they 

had a slight decrease. 11\e increases in their share of the processing output 

were higher than in their share of world co~sumption for aluminium, copper and 

tin, and smaller for the other metals. Th~ increases were: 4.5 per cent for 

aluminium, 3.7 per cent for copper and a.· per cent for tin. In the other 

metals, the increases were 2.7 per cent ior nickel, 2.6 per cent for zinc, and 

a slight decrease of O.l per cent for !ead. 
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The developed market economies decreased their share in the world 

processing output of all the metals during this period, with the exception of 
192/ lead, which had a slight increase of 1 per cent~- • 'nleir percentage 

decrease was greater in production than in consumption for copp~r (81) and tin 

(7.4%). For the other metals the decreases in the sl•are of output processing 

were smaller: 4 per cent for aluminium, 3.7 per cent ~or nickel and 5.1 per 

cent for ~inc. 

The centrally planned economies had an increase in t~eir share of the 

processing output in all the metals under study, except for aluminium and 

lead. The increase in their share of iudustrial production was higher than 
193/ the increase in their share of consumption only in the cas~ of copper~- • 

4. Exports and Imports 

Between 1972 and 1982 the developi~g countries increased their share in 

world exports of all the metals except lead, where there was a slight 

decrease. Their share in world imports decreased for nickel and aluminium, 

remained the same for tin, increased somewhat for copper and increased 

considerably for zinc and lead1941. 

The developed market economies decreased their share in world exports, 

except for lead and zinc, where they had an increase. 'nlese countries also 

experienced a decrease in their share of world imports, except for tin, where 

they had a slight increase. The centrally planned economies decreased their 

share in world exports in all the metals except for copper, and increased 

their share in the imports of all metals. 

192/ The developed market economies had a decrease in their ohare of world 
consumption. 

193/ The increase 0£ the centrally planned economies in world processing 
output was 3 per cr.nt in copper, 2.2 per cent in tin, 1.4 per cent in 
nickel, 1.6 per cent in zinc. Their share in aluminium decreased by 1.5 
per cent and in lead by 1.1 per cent. 

194/ For further details see Tables 17 and 19. 
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5. Concentration 

The co~centration of the non-ferrous metals industries has decreased, as 

shown in the first chapter, lessening the importauce of the oligopolistic 

barrier to entry into these industries ior newcomers, ~hich are mainly 

developing countries. 

This decrease in the degr~e of concentration was mainly due to the 

reduction of the dominan~ role played in the 1950s by the enterprises of the 

United States and England, caused by the increasingly important role played 

by enterprises from Japan and Europe, and also by national enterprises in 

developing countries in the process of internationalization of production. 

6. Changing Patterns of Investment and Ownership 

There have been changes in the patterns of investment in the non-ferrous 

metals industries. Since approximately the end of the 1960s the major TNCs 

have reduced their direct investment in equity in the developing countries. 

There was a reduction of private equity from 88 or 90 per cent of the total 
195/ 

capital in the period up to 1960 to about 33 per cent by the 1970s-- • The 

capital expenditures in mining and str.elting by majority-owned foreign 

affiliates of U.S. companies in developing countries decreased from 38.6 per 

cent in 1970 to only 15.5 per cent in 1978 (see Table 31). An equally clear 

decrease can be seen from the changing geographical distribution of the United 

Kingdom's direct foreign investments in mining and q11arrying (oi 1 and gas 

excluded). !n 1965, 36 per cent of the total of such investmer.ts were located 

in developing countries, while in 1976-1978, the proportion was no more than 6 
196/ 

per cent-- • 

195/ "The Nickel Industry and the Developing Countries", United Nations, New 
York, 1980. 

196/ Radetzki, Marian "Has Political Riek Scared Mineral Investment away from 
the Deposits in Developing Countries?", World Development, Vol. 10, 
No.I, 1982, p. 40. 
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Ta~le 31. Mining and smelting: Capital expenditures by majority-owned 

foreign affiliates of United States companies, 1970-1978 

Year 

1970 

1971 

1972 

1973 

1974 

1975 

1976 

1977 

197?1 

In 
developing 
countries 

392 

287 

239 

169 

197 

198 

123 

54 

51 

(Millions of 1967 dollars}:::/ 

In 
developed 
countries 

621 

~98 

8!.l 

587 

477 

473 

363 

291 

278 

Total 

1013 

1285 

1050 

756 

674 

671 

486 

345 

329 

Share in 
de,,eloping 
countries 
(percentage) 

38.6 

22.3 

22.8 

22.4 

29.2 

29.5 

25.3 

15.7 

15. 5 

Source; UNCTC 1 Transnational Corporation in the Bauxite/Alu~inium 
Industry, New York, 1982. 

21 Deflated by United States wholesale price index, 1967 = 100. 

!:._/ Projected. 
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This decrease in the direct equity involveaicnt of foreign companies in 

new projects in the developing countries was due ~o economic and non-economic 

factors. In the period between 1973 and 1980 the OECD countries experienced a 

d 1 . . . d . 1 d . d 1 . f" d . 197/ ece eration in in ustri.a pro uction an a so in ixe i!1vestment-- , 

which nP6atively affected both the levels of consumption of non-ferrous metals 

and the process of internacionalization of their non-ferrous metal industries. 

Another reason for the relative reduction in direct investment in comr~rison 

to lending was that capital costs for new projects were growing beyond the 

internal cash generation and borrowing capacity of en.£'::ing mining firms; 

this was especially true for big project<, in developing countries where 

substantial investments werP required for basic infra~truc~ure. 

The spread of new patterns of investment arrange~ents has been 

accelerated since the mid-197Cs by the appearance of new sour~es of finance 

such as the transnational oil companies, governments of the oil-producing 

countries, insurance cowpanies from western countries, and merchant finance 

d . 1 . h 1981 1 h "d . f h an equipment- easing sc emes-- • A so, t e rapi expansion o t e 
. 199/ 

Eurodollar market created a favourable climate for increased lendine-- • 

The gradual decrease in the share in direct investment of the TNC's has 

also been caused by the increase of the national int~rest and ownership by 

developing countries in the mining and processing of non-ferrous minerals, 

which affects the foreign interest represented by the TNCs. The de~·eloping 

countries have inc1·eased their national control over the miniGg and processing 

of non-ferrous metals through various means, including the imposition of 

government controls, increasing taxation, the b~ild-up of national competence, 

and the partial er complete nationalization of foreign equity, sometimes with 

compensation considered inadequate by the TNCs or in some cases without 
. 200/ 

compensation--- • 

197 I 

198/ 

_199/ 
200/ 

Between 1973-1980 the increase of the GDP for the OECD countries was 
2.6 per cent annually, compared with 5.2 per cent in the 1963-73 period. 
The decline in the industrial i>roduction was greater, 1.6 per cent 
against 5.8 per cent for the same periods. (UNCTAD, Trade and 
Development Report 1982, pp. 53, 57). The fixed investment of the United 
States, which had increased by 72.7 per cent during 1966-1973, grew by 
38.l per cent in 1974-1979 and 18.3 per cent between 1980 anJ 1982. 
For further detail see Radetzki and Zorn, "Financing Mining Projects", 
United Nations Study, London 1979. 
.!,!>id •• fl· 58. 
Radetzki, Maria~ ''Has Political Risk Scared Mineral Investment away frcm 
the Deposits in Developing Countries?", lo•;. cit, pp. 42-43. 
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In addition to the increasing role taken by governments in the de~eloping 

countries, there have been initiatives taken by the TNCs for conversion of 

fully foreign-owned subsidiaries into joint ventures with national 

enterprises. In the copper indu~try, Kennecott in Chile was the first c01Ilpany 

to adopt a joint-venture approach. In 1970 the Zambian Government took over 

51 per cent of both the Anglo-American Corporation and the Roan Selection 

Trust mining interests. In 1976 Asarco sold out all its assets to the Mexican 

Government. The governmen~s of the developing countries have also been 

increasing their parti~i~3tion in equity 1n new projects. In the Cerro 

Colorado project 1n Panama, for example, 60 per cent of the equity will remain 

in the hands of the Panamanian Government. At OK Tedi, in Papua New Guinea, 
201/ no single foreign investor will hold more than 30 per cent~- • 

IP the case of aluminium, to minimize risk, the TNCs have in some cases 

formed consortia, such as those in Guinea and Brazil, in which the partners 

take shares of the output proportional to their equity participation. Also in 

other cases TNCs have supplied only technology without participatinr in 

equity. Oae of the first cases of this kind was the Companhia Brasileira do 

Aluminio in Brazil, whera the Government owned 20 per cent and the other 80 

per cent was owned by private investors. The . 1viet Union has also provided 

technical assistance for the establishmenr of aluminium industries, in several 
202/ developing countries such as India, Egypt and Turkey~- • 

Finally, it should be noted that the P.mpirical data show that the number 

~nd investment value of new projects under construc~ion in developing 

count~ies are maintaining a relatively constant share of total projects. The 

Engineering and Mining Journal, which covers the expected investments in 

projects at advanced stages - mainly under the phase of impleme~tation 

showed that since 1964 developi~g countries haJe accounted for between 40 per 

cent and 50 per cent of the total number of projects reported as under 

construction, and for between 50 per cent aPd 60 per rent of t~e total amount 

of investment committed to such project9. In the 1984 Engineering and Mining 

Journal survey, of the $28 billion committed in ~onstruction funds more than 

half are to be invested in the developing countries. Thus there has nut been 

a falling off in the total investment in mining and processing industries in 

developing countries. 

201/ UNCTC, Transnational Corporat~ons in the Copper Industry. New YorK, 1981. 
202/ UNC~C, Transnational Corporation in the Bauxite/Aluminium In~ustry. New 

York, 1981. 
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