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1. INTRODUCTIO~ 

The present study vas carried cut in fulfilment of one of the 
recomendations aade to UNU><> during che First Consultation on the Non­
Ferrous Metals Industry vhich vas held in Budapest, Hungary, from 30 
November to 4 December 1987. 

The imediate objective of the present study is to attempt to identify 
specific possibilities of complementarity between the aluminium, copper and 
tin industries of Argentina, Bolivia, Brazil, Chile, Peru and Venezuela. 

It is ~nderstood that the results of this study will serve as an information 
base for a meetin~ vhich will be held su~sequently in Argentina in order to 
analyse the inherent possibilities for complementarity and to make 
reco111:1endations to governDents, national and international institutions and 
public and private companies concerning policy and action guidelines for 
achieving cooplementarity as a route towards industrial development in the 
South American region • 
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2. CONCLUSIONS A!m RECO:IMENDATI03S 

There are clear possibilities for complementarity between the Countries 
covered by the study both at the level of concentrates, processed and 
refined products and also at the level of finished and semi-finished goods. 

In this report the conclusions and recoanendations are limited to 
complementarity in respect of the metals covered by the study up to the 
level of smelting and refining. 

Complementarity between the Aluminium, Copper and Tin Industries in the six 
countries studied is of special relevance because the Aluminium Industries 
in Venezuela and Brazil produce 6 1 500 1 000 tonnes of Bauxite, 2,600 1 000 
tonnes of Alumina and 11 275 1 000 tonnes of Aluminium, these figures being 
equivalent to 7.2~. 7.6% and 7.6: respectively of world production. 

The Copper Industries of Peru and Chile produce 11 750 1 000 tonnes of Copper 
contained in concentrates and 11 400 1 000 tonnes of Refined Copper, 
representing 21.3~ and 16.2~ respectively of world production. 

The Tin lndu~tries of Bolivia and Brazil produce 34 ,000 tonnes of Tin 
contained in concentrates and 31 1 500 tonnes of Refined Tin, representing 
19.8: and 16.3: respectively of world production. 

The possibilities for complementarity in the Aluminium Industry are for 
Brazilian Bauxite to be processed in Venezuela, Venezuelan Alumina in 
Argentina and, finally, both the converting of Venezuelan and Brazilian 
Refined Aluminium in the industrial plants in Bolivia, Peru, Argentina and 
Chile. The specific possibilities for complel!lentarity in the AlUJ'!liniun 
Industry are described in Chapter 13. 

Possibilities for complementarity in the Copper Industry include smelting 
Peruvian and Chilean concentrates in the Fundici6n de Caraiba de !tetales 
(Caraiba Met.al Smelting liorks) in Brazil, refining Peruvian and Chilean 
Blister Copper in the Refiner{a de Caraiba (Caraiba Refinery) in Brazil and 
of Peruvian and Chilean Copper Cathodes in the Planta de Colada Continua 
(Continuous Casting Plant) which is also in Caraiba in Brazil. Finally the 
converting of Peruvian and Chilean Refined Copper to semi-finished and 
finished product• could be carried out in converting installations in 
Argentina, Brazil, Chile and Venezuela. Chapter 13 of the present report 
also sets out in detail the specific possibilities for complementarity which 
have been identified in this study. 

In the Tin Industry there are smelting and refinins installations in Bolivia 
vith unused capacities, but the surplus Tin concentrates produced in Brazil 
cannnt be processed in them for two main reasons; firstly there is the cost 
of transport between the mining areas in Brazil and the Bolivian refineries 
which it much higher than the cost of constructing new smelting and refining 
capacities in Brazil itself. Secondly t~ere are the production limits 
which the World Tin Association imposes on each on~ of its member Countries: 
Brazil is already operating at the maximum permitted limit. 

On the other hand the possiblity of complementarity with other countries in 
respect of Tin produced in Bolivia and Brazil is practically nil, due to the 
fact that the consumption in these other countries is very s~all and also to 

• 

• 



• 

3 -

the fact that they have practically no semi-finished or finished tin 
products which could then be converted in these other countries for re­
exporting. 

However. possibilities for coaplementarity were identified during the study 
in regard to other metals• specifically Lead and Zinc concentrates• and 
these are described in Chapter 13 of the present report. 

Although falling outside the scope of the present study it vas found that 
the Refined Metal Converting Industries producing semi-finished and finished 
products in practically all the countries in the study were operating far 
below their installed capacity. so ensuring that there are •any 
possibilities for coaplementarity between these countries in regard to the 
metals involved. 

A major limitation on COlilplementarity at the level of semi-finished and 
finished products is ~he matter of supplying these products to the final 
aarltets. especially in the developed countries vith which they have to 
compete. since industry in these countries is orientated towards buying rav 
materials for converting into semi-finished and finished products for 
domestic consumption and/or export and with a high value added. 

In order to overcome this limitation countries such as Chile and Venezuela 
are buyin& or installing processing plants outside their territories for 
converting their products• especia Uy in countries which are consumers of 
the finished products. This is the case with the Copper \:ire factories 
which CODELCO has in West Germany and the Co?per Tube Plant which has been 
installed in Mainland China. Similarly Venezuela has purchased. through 
the CVG, Aluminium processing plants in Costa Rica and Belgium. 

Another limitation on complementarity which was identified in respect of 
selili-finished and finished products is the lack of marketing mechanisms with 
the knowledge and capability which our countries have in selling raw 
materials. 

Organisations exist for marketing raw materials. whether these are 
concentrates, alur.iina or refined metals, such as CODELCO in Chile• CVG 
International in Venezt•ela or Minero Peru Comercial in Peru; these have not 
only their expert knowledge but also great capability in negotiation for the 
volumes which they market, thus achieving a high level of efficiency in 
carrying out their t5sks. 

This is not the case with marketing semi-finished and finished products 
since practically every smelter, factory or workshop for the proce3sing and 
production of semi-finished and finished products markets its ovn products 
individually, on botb the domestic and export markets. To overcome this 
limitation it would be necessary to form national or inter-regional Trading 
organisations to integrate the production of the•e goods for their 
competitive marketing at world level • 

Another limitation on any complementarity or integration project is the 
almost universal feeling of frustration arising from the failure of former 
efforts of this type. This ii cll!arest in the case of Bolivi•, a country 
vhich va1 granted preferences a1 a country of relatively lover development 
and which con1tructed f actorie1 to produce a variety of product• which could 
then be allowed entry into other countries in the region: however because 
of the inefficient allocation of projects and the vested intere1ts of other 
countries practically all these industriu, which had been established in 
the expectation of integration with t~e other countries in the region, were 
finally closed down. 
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A siailar limitation arises from the feelings of the majority of the indus­
trialists interviewee! in regard to the role and efficacy of the projects 
proaoted by international bodies. 

On the other hand it bas been observed that countries with ~iberal economic 
policies, such as Venezuela, Brazil and Chile, have very little interest in 
coapleaentarity and Integration with countries in the region unless the 
benefits vill be very clear, tangible and short-tera. For this reason 
schemes for coapleaentarity need to be very pragmatic and easily applied, 
and .must represent very clear benefits !or all parties involved. 

The coaplementarity vhicb could exist between the countries studied needs to 
be supported by schemes which permit financing of the transactions involv~d, 
tne formation of mixed companies and the elimination of the tariff barriers 
that still exist in the region. 

Integration is still further liaited by the restrictions iaposed by certain 
countries on tite free entry of nationals from other countries. One indust­
rialist vho vas interviewed said that since it was soaetiaes practically 
impossible for individuals to enter certain countries it vas obviously even 
more difficult for companies and their products. For this reason 
industrial integration schemes must envisage, as a basic condition, the free 
movement of individuals between the countries of the region. 

• 
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3. THE SCOPE OF THE STUDY 

The process for producing the metals Aluminiwa, Copper and Tin starts with 
the extraction from the earth's crust of those ores which contain thea, and 
ends with the integration of these metals, in their pure or alloyed states 
or as chemical products, in semi-finished or finished products. 

The present study is concerned with finding and identifying the 
possibilities for complementarity in the aluminium, copper and tin 
industries, from the production of the ore and its processing to give 
concentrates in the case of copper and tin or alumina in the case of 
aluminium, up to the stages of smelting and refining to give the pure metal. 

Finding and identifyng complementarity in the processing of the refined 
metals to give semi-finished and finished products will be t~e subject of a 
further study to follow the present one. 

From the geographical standpt'int the present study will be limited to six 
South Anerican countries, Argentina, Bolivia, Brazil, Chile, Peru and 
Venezuela. 

The extension of the possibilities for complementarity to other South and 
Central Aoerican countries, such as the Caribbean and other regions with 
developing countries will be the subject of parallel studies to be carried 
out by U?tlDO in fulfilment of the mandate received at the First Consultation 
on the Non-Ferrous Metals Industry. 
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4. !IETHODOLOCY AND PRESE?~TATlO~ 

In order to carry out the present study, and in addition to desk research 
and the collection and analysis of inforution on pt'oduction, processing 
capacity, etc., brief visits were aade to the six countries covered by the 
study in order to interview persons involved in the aluainiua, copper and 
tin industries including government officials, trade associations and 
mining and metallurgical companies. 

The object of these visits vas to supplement the collectio~ of information, 
to verify the coherence of the vario~s sources of information and to obtain 
the op1n1ons of the persons responsible for the industry on the 
possibilities for complementarity from both the technical and policy 
standpoints. 

The study is presented on the basis that its results can serve to establish 
a collllllon communication And information basis for all those who will take 
part in a ~eetinz to be held in Argentina within the U!:IDO prograaae of 
consultations. 

It presents, first of all, the definition which is given in this study to 
the concept of Complementarity, establishing the limits of this in respect 
of processing in • ~h of the industries dealing with these metals. 

Then a brief description is given of the process for producing each of the 
metals, with the volumes of production and usage and the principal uses. 

After this an anlysis is provided of the principal trading flows, at global 
and regional level, of the metals covered by the study. 

After a very brief survey is given of some economic indicators for the 
countries covered by the study the structure of production and consumption 
of the metals in the countries of the region is set out. 

This is followed by a listing of the various companies producing each metal, 
at the various processing levels, in each country. 

An analysis has been made of the principal limitations and facilities which 
exist for the products in each country with a list of international 
agreements, which have been drawn up to facilitate trading, as they have 
been identified in each country. 

Details are also giv.n of the customs classification in use in the cr,untries 
covered by the study on the products and sub-products or aluminium, copper 
and tin. 

Finally a suggestion is made as to the form in which complementarity could 
be achieved in the countries covered by the study at the levels of ores, 
concentrates, alumina and refined aluminium, cop~er and tin. 

In the case of the statistical information the fact that more than one 
source has been utilised had led to discrepancies in some cases: the 
figures are presented without C1,rrection, citing the source used. 
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5. COMPLEME1''TARITY 

5.1. Conceptual definition 

For the purposes of this study coaplementarity is understood as being 
Ver•ical Integration, "8king it possible to .. ke the greatest use of 
the productive resources, to obtain the benefits from scale economies 
and to increase bilat!ral trade betwe~n those countries between which 
there exists complementarity. 

Complementarity exists between a pair of countries when a resource is 
produced in one of tbem up to a certain level of processing and 
installations exist in the other country which are able to take the 
said resource on to more advanced levels in the overall process of 
transformation. 

Complementarity has existed since the beginning oi transactions 
between human beings who h~ve used bartering to sa!isfy their needs. 
Throughout the passage of time the application of complementarity, 
uithout any idea of development and progress for both parties, has 
generated the division between developed and under-dev~loped 
countries. That is to say those countries which had the capacity for 
processing inputs, from those countries which had the resources, 
progressed rapidly, retaining for thenselves the technology, markets 
and value added, whilst limiting those countries endowed with the 
resources to the status of producers of raw materials without any 
great degree of subsequent processing. 

In respect of the countries covered by this study two groups of 
countries can be identified in which, whilst the pattern of trade 
described • n the previous paragraph is not basically modified, the 
process of development continues in a divergent form so as to create 
within the South American region a division between developed and 
under-developed countries. Amongst the former are Argentina and 
Brazil, whilst Peru and Bolivia are amongst the latter: Chile and 
Venezuela find themselves in an intermediate position. 

Once complementarity has been identified it can Hrve to create the 
parallel development of both parties. Vhat is needed to achie~e this 
is the political will and decision of both countries and the 
establishment by them of mechanisms for trading, financing, the 
interchange of technology, etc., so that they can make use of this 
condition of complementarity • 
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5.2. Co~elementarity at the level of Ores, Concentrates and Refined 
Products 

Ores, with their low value at primary mininz level and the larRe 
volumes handled, cannot profit from the advantages offered by 
complementarity because of the distances between the countries covered 
by the present study, unless they undergo significant modifications to 
increase their value or to reduce their volume. 

In the case of Aluminium the fi -;:st process to which the rav materials 
is subjected is the drying of the bauxite. In certain cases this 
process can reduce its weight by up to fifty percent, and for this 
reason drying operations must be carried out in the country of origin. 
thus complementarity in the case of alw;;:nium can start with the 
production of alumina froo tauxite in instal~~tions in the receiving 
country. then it is clear that there is the possibility of 
processing the ~ lumina produced in the country of origin in smelting 
works or refine·~cs in a complementary country. 

Finally if there are aluminium refining plants in the country of 
origin then cooplementarity can exist in the manufacture of semi­
finished or finished products in the complementary country. 

In the case of copper conplernentarity can involve converting a 
concentrate to copper matte (in smelters), the matte to blister copper 
(in converters), from blister to cathodes (in electrolytic refineries) 
and, finally, fron refined copper to semi-finished and finished 
products (in continuous casting plants and converting factories). 

Finally in the case of Tin complementarity can start with converting 
concentrates or ores of high Qetal content to primary Tin (in s~elters 
and refineries) and then to semi-finished ~nd finished products, 
although in the case of tin the production of semi-finished and 
finished tin products is minimal, this metal being aloost exclusively 
used as a component in solders, alloys and coatings. For this reason 
the possiblities for comrlementarity at this level in the tin indust•t 
are also miniQal. 

• 
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6. THE ALUHINIIDI, COPPER A.'qD TIN INDUSTRIES 

6.1. The Aluminium tndustry 

6.1.1. Introduction 

AlwainiUlll is a light aetal vith a density one third of that of 
copper or steel; it is malleable, ductile a~d ea~y to aachine 
or cast. It has high corrosion resistance and a long vorking 
life. 

Consumption is very high, being second only to iron; this 
makes it very important in all segments of the vorld econofty. 

The vorld aluminium industry is concentrated in six major 
companies and about fifty smaller state companies. 

6.1.2. Reserves 
Bauxite is the principal source of alumina; chemically it is 
a hydrated oxide of aluminium, formed by a natu~al process of 
modification of certain types of rocks (with a low silica 
content), giving rise to the •o-called lateritic soils which 
can reach considerable thicknesses. 

The total global reserves of bauxite are 21,000m tonnes, and 
at the present annual rate of production this represents 
supplies for 230 years. The principal deposits are located 
in Guinea (27:), Australia (21:), Jamaica (10:) and Brazil 
( 10~!). 

6.1.3. Mining 
Bauxite mining operations are almost exclusively of the 
opencast type, using highly mechanised equipment of a high 
level of production and productivity, involving very heavy 
capital investments but low operatin8 costs. 

In certain European countries mining is carried out 
underground because of the geological conditions and the depth 
of the deposits, resulting in lov production levels and higher 
costs. 
World bauxite production is 91m tonnes, the principal 
producers being Australia (35:), Guinea (16%) and Jamaica 
(8%). 

6.1.4. Processing 
In order to obtain metallic aluminium it is necessary to 
convert the bauxite into alumina, and this ii done using a 
solution of sodium hydroxide in an autoclave (Bayer process). 
Finally the alumina is refined in electrolytic cells to 
produce aluminium in ingots. It is important to point out 
that the refining of alumina requires a very large q11•"tj ty of 
electrical enHgy, 16 Mllh for every tonne prodnced, which is 
eight times more than is needed in the case of copper. 

• 
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The total quantity of aluminil!lll aetal produced in the vorld is 
15.5• tonnes, the principal producers being the United States 
(20:), the Soviet Union (15:) and Canada (9%). 

6.1.5. Consumption and uses 
In 1986 world consumption of alw:ainium reache-d 16.4• tonnes, 
the -an annual increase in recent years being 2.1:. The 
countries vith the largest conSU11ptions vere the United States 
(26.4%), the Soviet Union (U.5U, Japan (9.9:) and Federal 
Geraany (7. 31) • 

Aluminium aetal, alumina and bauxite are used for a wide 
variety of purposes. 

Al'uainiua metal is used in 
Domestic ut~nsils 
The building industry 
The aeronautic industry 
The packaging industry 
Machinery and equipment generally 
Military applications. 

AlW!lina and bauxite are used in : 
Refractories 
Chenical products 
Abrasives. 

6.2. The Copf!:r Industry 

6.2.1. Introduction 
Man has made great use of copper over the last 6000 years, and 
it has contributed to the grovth of civilisation. 

Its first use was probably in the aanufacture of tools, 
weapons and adornments. The well known alloy bronze is 
produced from copper and tin, whilst brass, another widely 
used alloy, is produced by mixing copper and zinc. However 
the grovth of the c~pper industry is today closely linked with 
electrical applications. 

6.2.2. Reserves 
Chalcopyrite and other copper sulphides are the principal 
sources of copper. 
The total global resources are 340m tonnes of copper content, 
and at the present rate of production this represents 35 years 
supply. The principal deposits are found in Chile (23%), 
the United States (17%), Z••bia (91) and Zaire (81). 
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6.2.3. :-tining 
The largest aines in the world use opencast a1n1ng and are 
intens~ly aechanised involvin3 hi~h capital investments. The 
dee~r deposits use underg~ound •thods, but generally thf! 
ores extracted from these mines contain not only copper but 
also silver, lead, zinc, nickel and gold. 

The vorld production of ore is 8.4a tonnes copper content, the 
principal producers being Chile (17%), the United States 
(14:), the Soviet Union (12%) and Canada (8%). 

6.2.4. Processing 
The production of 1netallic copper from the rev aaterials from 
the mining industry includes the processes for concentrating 
the ores and the metallurgical industry, with the object of 
producing copper of high (99.99:) purity. 

!lorld production of refined copper is 9.81:1 tonnes, the 
principal producers being the United States (15~), the Soviet 
Union (12:), Japan (10:) and Chile (10:). 

6.2.5. Consuoption and uses 
World consumption of copper in 1986 reached 10. lm tonnes, 
shoving a mean annual rate of increase of 0.6: in recent 
years. The principal consumer countries vere the United 
States (21:), the Soviet Union (13:), Japan (12%) and Federal 
Germany (8~). 

Copper is used princi~ally in electrical and electronic 
applications, such as motors, generators, power distribution 
systems, coaaunications equipment and electrical cables. 

It is also used for roofing, p1p1ng, ornaments, heat 
exchangers 

1 
domestic utensils. jewellery an:f the minting of 

coins. 

6.3. The Tin Industry 

6.3.1. Introduction 
Tin is one of the essential etals for any industrialised 
society, and for some of its uses there are no substitutes. 
This metal has been known and used for 3000 years in the 
production of bronze alloys. 

The value of tin lies in the fact that it improves and extends 
the potential for use of other metals. It is characterised 
by it• malleability, ductility, low melting point and limited 
strength. 

6.3.2. Reserves 
The main source of tin is cauiterite, a high density tin 
oxide. 

• 
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Total vorld reserves are 3.3a tonnes tin content, and at the 
present rate of production this represents supplies for 20 
years. The principal deposits are located in ~laysia (33:), 
Indonesia (20:), Brazil (9%) and Thailand (8:). 

6.3.3. Mining 
The llOSt widely used method is opencast a1n1ng, using 
hydraulic equipaent such as dredgers• pumps and water-jets. 
Rovever deeper deposits are ained using conventional 
underground aethods. 

Vorld aining production is 180,000 tonnes metal content, the 
principal producers being Malaysia (16:) • Indonesia (14~;) • 
Brazil (14:), China (12:) and the Soviet u~ion (8:). 

6.3.4. Processing 

Due to its high density cassiterite is concentrated usin:: 
gravimetric processes, leading to a product vith a tin content 
of 75: by veight. Subsequent treatment is carried out in 
smelting ovens to obtain ingots of metallic tin. 

World production of metallic tin is 200,000 tonnes, the 
principal producers being ~lalaysia (22~). Brazil (139;). 
Indonesia (11:), the Soviet Union (11~) and China (10:). 

6.3.5. ConsUMption and uses 
World consaption of tin reached 226,000 tonnes in 1986, 
shoving a mean annual increase of 1.2: in recent years. The 
countries vith the largest consumption vere the United States 
(19.3:), Japan (13.9:), the Soviet Union (11.5:) and Federal 
Geraany C7. 7:). 

The greater part of the tin produced by the mining industry is 
used for tinning (tin-coating) steel or copper articles to 
prevent corrosion. 

It is also used in the production of electric cables and thin 
laminates for wrapping foodstuffs. 

Tin is used alloyed vi th lead in the production of solders, 
vith copper and zinc in the production of bronzes and vith 
copper• bismuth and anti11e>ny to produce fusible alloys and 
anti-friction metals. 

6.4. International Trading in Aluminium, Copper and Tin 

6.4.1. Exports of Al~minium 
Total vorld exports of Bauxite in 1986 were 350 tonnes, 
Oceania, Africa, South America and the Caribbean being the 
exporting areas, the main importinz areas being North America, 
Europe and Japan. 



• 
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The principal countries exporting Bauxite are G\Oinea (13m 
tonnes), Australia (lOm tonnes), Jamaica (4.5m tonnes) and 
Brazil (3.5m tonnes). 

Exports of Alumina in 1986 totalled 9.5• tonnes, the exportine 
areas being Oceania, South .America and the Caribbean and the 
principal importing areas North America and Europe. 

The principal countries exporting Alumina were Australia 
(611 tonnes), Jaaaica (l.S. tonnes) and Surinaa (l• tonnes). 

Exports of Aluaini1111 in 1986 totalled 5.8• tonnes, the 
principal exporting regions being Europe, Borth Allerica, 
Oceania and South America and the principal importing areas 
were Europe, Asia and North Alilerica. 

The principal exporting countries for Aluminium vere Canada 
(19.8:), Norvay (11:), Australia (9.8:) and Brazil (5.5%). 

6.4.2. Imports of AlUCliniU!il 

In 1986 the principal countries b1porting Bauxite vere the 
United States (7.2r:i tonnes), Federal Germany (3.5m tonnes), 
Canada ( 2. 5m tonnes), Japan ( 2ci tonnes) and Venezuela ( 2o 
tonnes). 

The principal countries importing Alumina in 1986 vere the 
United States (3m t~nnes) and Canada (2m tonnes). 

The principal countries importin~ Alu~ini,:o in 1986 vere Japan 
(21.2:), the United S~ates (20.8%), Federal Gemany (12.2:0) 
and France (6.6~), the total amc.unt being 6.5r.i tonnes. 

6.4.3. Exports of Copper 

In 1986 exports of Copper Ores and Concentrates reached 
l.Sm tonnes fine content, and this figure had been maintained 
over the previous five years. The regions of origin of these 
rav materials are North America and South Al:lerica, v!\ich 
together account for more than so: of the vorld total, 
followed in importance by Oceania and Asia. The principal 
destinations are Asia and Europe (Table ~.2.6). 

The principal countries exporting Ores and Concentrates in 
1986 vere Canada (22 .1 %) , Chile (17. 5'!), Papua Nev Guinea 
(11.6%), the u~tted States (11.3:), Indonesia (6.9'!) and 
Mexico (6.4%). 

In 1986 exports of Blister and Anodic copper reached O. 7r.i 
tonnes, shoving a falling trend averaging -3.2: over the 
previous five years. The regions of origin vece Africa and 
South America (Table 6.2.8). 

The principal countries exporting Blister and Anodic copper in 
1986 vere Zaire (37.3:), Chile (27 .mn, Peru (12.8:), Namibia 
(5.9~) and South Africa (4.0'!). 

In 1986 exports of Refined copper reached 2.961:1 tonnes, t:i;.s 
figure having been maintained over the previous five years. 
The regions of origin were South Ar.ierica, which produces more 
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tt.an a third of the world total, Africa and Europe (Table 
6.2.10~. 

The principal countries exporting Refined copper in 1986 vere 
Chile (30.3:), Zal!lbia (15.8:), Canada (10.3:), BelgiUl!l (7.9:), 
Zaire (7.5~) and Peru (6.5:). 

6.4.4. !!ports of Copper 

In 1986 iaports of Copper Ores and Concentrates reached 
1.5a tonnes fine content, the trend being steady over the 
previous five years. The principal iaporting regions vere 
Asia and Europe, accounting for 90: of the total (Table 
6.Z.7). 

The principal countries iaporting Ores ano Concentrates in 
1986 vere Japan (56.6%), Fed~ral Germany (10.4%), South &orea 
(7.8:), Canada (4.7:), Brazil (4.3~) and Spain (4.3%). 

lcaports of Blister and Anodic copper in 1986 reached 0.6n 
tonnes, vith an alternating trend of highs and lovs varying at 
average rates of +9.0~ and -10.6~ respectively over the 
previous five years. The principal region of destination is 
Europe, accounting for aore than 75~ of the total, folloved by 
Africa vith 10: (Table 6.2.9). 

The principal countries importing Blister and Anodic copper in 
1986 vere Belgium (39.9:), the United Ki~gdOl!I (13.2~). Federal 
Cer.nany {11.6:), the United States (S.l:) and South 
Korea (5.80:). 

Iap~rts of Refined copper in 1986 reached 3.2m tonnes, vith a 
steady trend over the previous five years. The principal 
regions of destination are Europe, Asia and North Ar.lerica 
(Table 6.2.11). 

The principal countries importing Refined copper in 1986 vere 
the United States (15.6%), Federal Germany (14.2:), Italy 
(11.1%), France (10.6:) and Japan (8.6:). 

6.4.5. Exports of Tin 

In 1986 exports of Tin Ores and Concentrates reached 
45,000 tonnes fine content, this figure having risen over the 
previous five years due to large exports to China and Brazil. 
The regions of origin vere ~sia, Oceania and South America. 

The principal countries exporting Ores and Concentrates in 
1986 vere Thailand (37.6%), Bolivia (20.9:) and Australia 
(17.7%). 

In 1986 exports of Refined tin reached 164,000 tonnes vith a 
clearly falling trend averaging -3.0% except in 1985 vhich 
shoved a jump of •14.0% over the previous year due to trading 
vith Brazil and China (Table 6.3.5). 

The principal countries exporting Refined tin in 1986 vere 
t1alay1ia (24.7U, Singapore (18.2~:> and Brazil (11.7~). 
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6.4.6. laports of Tin 

Ir. 1986 imports ~f Tin Ores and Concentrates reached 
3J,OOO tonnes fine content, the trend being dovnvards up to 
1985 and then changing to upvards. The principal importing 
regions vere Asia, Europe and North Ai:aerica. 

The principal countries importing Ores and Concentrates in 
1986 vere tlalaysia (40%), the United Kingdom (35%) and the 
United States (15%). 

t.ports of Refined tin in 1986 reached 142,000 tonnes, vith a 
rising trend averaging 5% over the previous five years. The 
principal regions of destination vere Asia, Europe anJ North 
America (Table 6.3.6). 

The principal countries importing Refined tin in 1986 vere the 
United States (25.2%), ~tpan (22.4%), Federal Germany (12.4%), 
France (5.6%) and Italy (4.0%). 

6.5. International Prices of Aluminiun, Copper and Tin 

6.5.1. Alw:ainium (Table 6.1.8) 

At current prices aluminiua has shovn a rising trend over the 
last 30 years but vith a sudden fall from 77.74/lb in 1983 to 
48.8~/lb in 1985. Over the last three years prices have 
re~overed, teaching 72.4,/lb in 1987. 

A~ ~onstant 1987 prices aluminium has shovn a marked fall over 
the last 30 years from lOOt/lb in the Sixties, 804/lb in the 
Seventies and finally 70t/lb in the Eighties. The lowest 
pt'ice recorded vas 51.7t/lb in 1985, the highest 102.74/lb 
in 1977. 

6.5.2. Copper (Table 6.2.12) 

At current prices copper shoved a rising trend up to 1980 vhen 
it rea~hed the highest recorded price of 101.4e/lb; from then 
until 1986 the trend has been downwards; in that year the 
price vas 64.7t/lb. In 1987 copper vas quoted at 81.0t/lb. 

At constant 1987 prices copper has shovn a 10-year cyclic 
trend of highs and lovs over the last 30 years. However in 
the Eighties there has been a clearly marked falling trend in 
prices; the lowest price recorded vas 67.2t/lb in 1986. 

6.5.3. !!!!, (Table 6.3.7) 

At current prices tin has shovn a rising trend up to 1980 vhen 
it reached its highest recorded price of 846t/lb; that 
year the trend vas dovnvards until 1986 and th~ minimum 
recorded price of 294.lt/lb. In 1987 prices recovered 
slightly to 308.8t/lb. 

At constant 1987 prices tin has shown a trend towards highs 
and lovs vith a 12-year cycle over the last 36 years: the 

highest price recorded vas 1236.4e/lb in 1979 and the lowest 
was 305.9t/lb in 1986. 
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7. COUNTRIES COVERED BY THE STUDY 

This work consists of a study of the econoaic complementarity of the 
following c~untries Argentina. Bolivia. Brazil. Chile. Peru and 
Venezuela. in respect of the following non-ferrous •tals : aluai:aium, 
copper and tin. 

7.1. Principal Economic Indicators (Table 7.1) 

7.1.1. Cross Domestic Product 

The total value of the CDP of the countries being studied 
was $531 billion in 1986: Brazil and Argentina had the 
highest CDPs in the region whilst Peru and Bolivia had the 
lovest. 

7.1.2. Population 

The total nuober of inhabitants in the countries under study 
is 226 aillion: Brazil and Argentina have the largest 
populations, but it is Venezuela which has the highest 
population density of 20 inhabitants/km2. The countries with 
the smallest populations are Chile and Bolivia, whilst Bolivia 
has the lowest population density of 6 inhabitants/km2. 

7.1.3. Exports and Iaports 

In 1986 the total exports from the region am.:>unted to $47 
billi~n: Brazil (50:), Venezuela (20%) and Argentina (15~) 
were the countries vith the largest exports. 

Imports into the region in 1S86 totalled S34 billion: Brazil 
(41~), Venezuela (27%) and Argentina (13:) accounted for the 
greater part of the imports. 

Brazil has the largest trading balance with a surplus of 
$8500lll, followed by Argentina with $2600m. The trading 
balances of Peru and Bolivia show deficits of $320m and $166m 
respectively. 

7.2. Production and Consumption of Aluminium, Coppe~ and Tin 

7.2.1. Argentina (Tables 7.2. and 7.1.1.) 

Argentina does not produce Bau"'.ite and imports approximately 
350,000 tonnes of Alumina annua: ly from Australia, ref iing 
the Alumina to Primary Aluminium. 1967 production of Primary 
Aluminium was 155,000 tonnes, with an upward trend of approx­
imately 4~ per year over the last 8 years. In addition 
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Argentina rec1cles an average of 6,000 tonnes of Aluminium 
annually. 

The apparent consuaption of Priaary Alu•inium in 1987 vas 
142,000 tonnes, vith an average upvard trend of 20: over the 
last 8 years. 

The real consumption of Priaary Aluminium vas 45,000 tonnes on 
the basis of the balance between the •pparent consumption in 
the aanufacture of finished and seei-finisbed products for 
export. 

The potential 
825.000 tonnes. 
kg/inhabitant. 

consumption 
vith a per 

of Pri.aary Aluainiua 
capita consuaption of 

is 
1.20 

The production of Copper in Argentina does not excP.ed 
400 tonnes per year, but there is nov a policy designed tt­
identify and evaluate this aineral resource. 

In 1986 the consu:nption of Refined Copper vas 45,000 tonnes, 
vith an average dovnvard trend of -15:: annually over the last 
8 years but with a recovery in 1986. 

The potential consumption of Refined Copper is 273,000 tonnes, 
giving a per capita consumption of 1.45 kg/inhabitant. 

The production of Primary Tin was 400 tonnes in 1987, s~oving 
a rising trend over the last 8 years. 

The consumption of Primary Tin was 1200 tonnes in 1987, 
shoving an oscillating tendency over the last 8 years. 

Th& potential consumption of Tin is 7800 tonnes and the per 
capita consumption is 0.05 kg/inhabitant. 

7.2.2. Bolivia (Tables 7.2. and 7.2.2.) 

This country does not produce Aluminium and imports finished 
products for its consumer needs; in 1983 these reached a 
total of 2500 tonnes, but the present demand is considered to 
be of the order of 1000 tonnes. 

The consumption of Copper Ores and Concentrates has fallen 
progressively from 2600 tonnes fine content in 1981 to less 
than 300 tonnes in 1986. Ro information is available on 
Copper refineries or smelting vorks in Bolivia. 

The consumption of Copper is very small, being less 
than 500 tonnes a year; this figure represents a per capita 
consumption of 0.07 kg/inhabitant, giving Bolivia a potential 
annual consumption of 58,000 tonnes. 

The production of Tin Ores and Concentrates has fallen 
prog,~••ively from 30,000 tonnes fine content in 1981 to less 
than ~.ooo tonnes in 1987; this trend has become more 
accentuated over the last 5 years with a mean annual decrease 
of -20i. 
The production of Primary Tin has also fallen progressively in 
recent years from 20,000 tonnes in 1981 to le11 than 
2,000 tonnes in 1987; the fall was very 11Uch greater from 
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1985 to 1987 vith figure.!' of -50% and -70% respectively for 
those tvo years. 

The consumption of Primary Tin shoved a rising trend 
between 1980 and 1983, increasing from 1000 tonnes 
to 2400 tonnes, but then fell to 1100 tonnes in 1986. 

The per c~pita consumption of Tin is 0.17 kg/inhabitant vith a 
potential annual consuaption of 1600 tonnes. 

7.2.3. !razil (Tables 7.2., 7.2.3., 7.2.4. and 7.2.5.) 

The production of Bauxite in Brazil reached 6.5 •illion tonnes 
in 1987, shoving a rising trend of 15% annually over the last 
5 years; according to future forecasts the Brazilians vill 
sustain this increase over the next 10 years. 

The production of AlU11ina reached a figure of 1. 3 
•illion tonnes in 1987, a rising trend vith an average annual 
rise of 20% over the last 5 years; as in the case of Bauxite 
thi. trend vill be sustained over the next 10 years. 

The production of Primary AlU11inium reached 850,000 toanes in 
1987, giving an average annual increase of 20% over the last 5 
years; as in the previous cases this growth vi 11 continue 
over the next 10 years. 

The consu.'Dption of Priury Aluminium vas 425,000 tonnes in 
1987, s~oving a rising trend over the last 5 years vi th an 
average annual increase of 15%. It is ho;»ed that this 
increase vill be maintained over the next IC ~ears, but vit~ a 
lover rate of growth vith larger quantities going for export 
and because of the slower rate of growth of the converting 
industry. 

Brazil has a potential consumption of 3.6111 tonnes and a per 
capita consumption of 3.07 tg/in~abitant. 

The production of Copper Ores and Concentrates rose 
to 40,000 tonnes fine content in 1987, vi th a rising trend 
from 11,000 tonnes in 1981 to 70,000 tonnes in 1985, the:t 
falling to the present level. 

The production of Bliner Copper vas 120,000 tonnes in 1987 
vith a rising trend of an average of 20% per year over the 
last 5 years. Production on a large scale began in 1983 with 
about 60,000 tonnes. 

Production of Refined Copper began in 1982 vith 57,000 tonnes; 
thil ·emained constant until 1984 after which it increased 
progressively at an average rate of 30% over the last 3 years: 
production vas 177,000 tonnes in 1987. It is hoped that this 
trend ~ill be maintained over the next 10 years but without 
any greater production of oru, so that Brazil vi 11 have to 
receive major quantities of imported concentrates. 

The consumption of Refined Copper vas 260,000 tonnes in 1987; 
thil represented a rising trend since 1983 with an average 
increase of 10:. The potential consumption in Brazil 
is 1.2 million tonnes and the per capita consumption 
is 2.3 kg/inhabitant. 
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The 1987 production of Tin Concentrates vas 29,000 tonnes fine 
content, with a rising trend since 1980 and an annual rate of 
increase of 20: over the last 8 years. 

The production of Primary Tin in 1987 was 28.8,000 tonnes vit~ 
a rising trend since 1981 and an annual rate of increase of 
25%. 

In 1987 the consumption of Primary Tin vas 8.2,000 tonnes 
shoving a rising trend of 15% per year since 1981. The 
potential consumption of the country is 34.5,000 tonnes and 
its per capita consumption is 0.04 kg/inhabitant. 

7.2.4. ~ {Tables 7.2. and 7.2.6.) 

Chile produces neither Bauxite nor Alw:aina and imports all the 
Aluminium it consumes in the form of ingots, finished or semi­
finished products. 

The consUClption of Primary AlW!linium in 1986 vas 4,500 tonnes, 
shoving a fluctuating trend with a fall from 6,430 tonnes in 
1931 to 3,660 tonnes in 1983 and then rising to 4,500 tonnes 
in 1986. The potential consur.iption of this metal in 326,000 
tonnes and its pee capita consuoption is 0.37 kg/inhabitant. 

The 1987 production of Copper Ores and Concentrates 
was 1.4 million tonnes fine content, shoving a rising trend 
over the last 8 years with a mean annual rate of increase of 
4.7:. Due to the discovery of new deposits, the expansion of 
production from the existing mines and the policy for the 
mining sector which Chile has pursued over the last 30 years, 
the rising trend in production will be maintained over the 
next decade with a higher annual increase than that quoted 
above. 

The production of Blister Copper vas 1.1 million tonnes in 
1987, maintaining the rising trend of the last 8 years with an 
annual rate of increase of 2.1%. In the saoe way as for 
Copper Ores and Concentrates the trend will be maintained over 
the next decade with an even higher rate, due to the projects 
for expanding the smelting works and refineries. 

The 1987 production of Refined Copper vas 0.96 million tonnes, 
shoving a rising trend over the last 8 years with a mean 
annual increase of 2.6%. It is considered that this rising 
trend in production will be maintained at an even higher rate 
over the next decade for the reasons set out above. 

The 1987 consumption of Refined Copper was 48,000 tonnes: the 
observable trend shows a fall from 43,000 tonnes in 1980 
to 24,000 tonnes in 1983, then a recovery in 1ubsequent years 
at a much higher mean rate oi 6% per year. The potential 
consumption of Copper in Chile i1 108,000 tonnes and the per 
capita con1umption is 2.93 kg/inhabitant. 

Chile does not produce Tin but imports ingots, finished and 
semi-finished products to meet its consumer needs. These 
represented a total of 250 tonnes in 1986, an average annual 
rise of 25~ over the last 4 years. 
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The potential consUDption of Tin is 3,000 tonnes with a per 
capita consWllption of 0.02 kg/inhabitant. 

7.2.5. ~ (Tables 7.2., 7.2.7. and 7.2.8.) 

Peru produces neither Bauxite nor Alumina; it imports 
AluainiWD in the form of ingots, sheets, finished and seai­
finished products. 

The 1987 consuaption of Aluminium vas 5000 tonnes; 
consumption bas risen at an increasing rate over the last 5 
years from 3000 tonnes in 1983 to the present levels. Due to 
the econocic situation affecting the country it is considered 
that conslllllption vill experience a reduction, falling to the 
levels of previous years. 

The potential consumption of Aluminium is 535,000 tonnes and 
the per capita consuaption 0.25 kg/inh->itant. 

The production of Copper Ores and Concentrates vas 394, 790 
tonnes in 1987, shoving a sli~htly risinP. tendency with a oean 
annual rate of 1. 3: ove:. the last 6 years: it should be 
pointed out that this increase is due to the co:m:iissioning of 
the Tintaya aine in 1985. It is expected that production 
will not experi~nce any substantial variations during the next 
decade due to the expansion projects at Toque~ala and Cuajone. 

Production of Blister Copper was 286,575 tonnes in 1987 with a 
variable tendency in recent years of highs and lows, risin~ to 
a maxil!IUra in 1987. As in the case of the Concentrates this 
rhythm of production will be maintained over the next decade 
for the reasons which have already been explained. 

The production of Refined Copper was 218,365 tonnes in 1987; 
over the last 10 years production had oscillated with highs 
and lows in a 3-year cycle. The maximum was 250,400 tonnes 
in 1981 and the minimum 194, 750 tonnes in 1983. It is of 
interest to mention that whilst there is a direct relationship 
between the trends in Concentrates and Blister Copper there is 
no such relationship vith the variations in the production of 
Refined Copper. 

In 1987 the consumption of Refined Copper was 35,000 tonnes; 
a rising trer.u can be observed over the last 8 years vith an 
Annual rate of 20%, but it is however considered that these 
changes will be stabilised or will fall over the next decade 
due to the economic recession in the country. The potential 
annual consuoption of Copper is 177 ,000 tonnes and the per 
capita consumption is 1.93 kg/inhabitant. 

The production of Tin Ores and Concentrates reached 5,263 
tonnes fine content in 1987; a rising variation in production 
can be observed from 1100 tonnes in 1980 to the present 
levels, the mean annual rate of increase being greater than 
1007.. It is considered that the growth of production will be 
lover in the co~ing years due to the fact that the investments 
in this sector will be directed towards metallurgical 
processes rather than towards opening up or extending mines. 
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Peru does not produce Priaary Tin but exports all its 
Concentrates. There is a project for building a Tin smelter 
with a capacity of about 6,000 tonnes a year, so absorbing the 
national production of Concentrates and possibly also taking 
this rav material from Bolivia. It is hoped to coaplete the 
execution of this project in the region of Pisco, in the south 
of Peru, by the end of 1989. 

the consumption of Priaary Tin reached 500 tonnes in 1987, 
shoving a rising trend over the last 5 years: a reduction in 
con91111ption is expected due to the econoeic situation in Peru. 
The y.>tential annual consuaption is 5,000 tonnes and the per 
capita consuaption is 0.02 kg/inhabitant. 

7.2.6. Venezuela (Tables 7.2. •nd 7.2.9.) 

The production of Bauxite reached the total of 131,000 tonnes 
in 1987, vith the start of the extraction of this rav naterial 
in the country by the opening up of the Los Pijiguaos in 
Estado Bolivar. Before 1987 Bauxite vas iaported fror.i 
Guyana, Ja!:laica and Brazi 1 for the production of alU!liniur.i. 
It is hoped that in 1988 the production from Los Pijiguaos 
vill reach a million tonnes, its design capacity being 3 
million tonnes: hovever the processing plant is designed to 
handle 6 million tonnes which is the projected production in 
the year 2000, intended to provide botn for the donestic 
production of Aluminium and also for the exporting of Bauxite. 

Production of Alumina began in 1983 vith 560,000 tonnes, 
rising by 1987 to 1. 36 rai Ilion tonnes, this increase being 
achieved vitb a mean annual rat•! of grovth of 20:. It is 
hoped that the rising trend vill be sustained during t!le 
coming years vith the Venezuelan plans for expanding this 
sector. 

The production of Pril!lary Aluminium vas 440,000 tonnes in 
1987, shoving a rising trend over the last 8 years fro!:I 
327,000 tonnes in 1980 and reachin: the present levels at a 
mean annual rate of increase of 15:. It is considered that 
this trend vill be sustained during the next decade, reaching 
Im tonnes before 1995. 

The apparent consumption of Priury Aluminium was 145,000 
tonnes in 1987, an annual rate of increase of 10%. The real 
consumption is evaluated at 46,500 tonnes , the balance of the 
apparent consumption going to the production of finished and 
semi-finished products, most of which are intended for export. 
The potential consumption of Aluminium is 476,000 tonnes vith 
a per capita consumption of 2.5 kg/inhabitant. It is 
important to point out that Venezuela has the highest index of 
per capita consumption in South America, and it is thought 
that this trend will increase over the coming years. 

Venezuela doe' not produce Copper in any of \ts forns, 
importing it to meet its consumer needs: in 1987 this figure 
was 21,000 tonnes, increasing at a mean annual rate of 100:.. 
It is expected that this trend will be maintained in the 
coning years, but at a much more moderate rate. The 
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potential consumption is 157,000 tonnes and the per capita 
consumption is 0.61 kg/inhabitant. 

Venezuela does not produce Tin in any of its for!!ls. importi~ 
it to meet its consu:.er needs; t~ese vere 1,000 tonnes in 
1987 havin& increased rapidly from 300 tonnes in 1983 to 1000 
tonnes in 1985. at vhicb figure it stablilised in recent 
years. lhe potential consumption of Tin is 4500 tondes and 
the per capita consumption is 0.04 tg/in~abitant. 

7.3. Trading betveen the countries covered by the study 

lhe total FOB value of Intrare~ional Exports in 1987 vas 
$4.460 million vith Brazil (42.2:) being the largest exporter. 
folloved by Argentina 21.8~. Chile 16.3:. Bolivia 7.2:, Venezuela 6.7~ 
and Peru 5.8:. The total FOB value of these exports in 1986 vas 
$4,292m vith the follovin~ percenta~es of the total : Brazil 26.8~, 
Ar~entina 24.4r., Chile 14.8~, Peru 12.4~, Bolivia 11.5~ and Venezuela 
10.2~. Brazil exports principally to Argentina, Chile and Venezueia. 
T!le re1:1ainin~ countries send a high percentage of their exports to 
Brazil (Ta~les 7.3.1. and 7.3.3.). 

The total CIF value of Intraregional laports vas $4,3160 in 1987 and 
$4,293:i in 1986. In 1987 the distribution of these inports vas as 
follovs : Argentina 30.9~, Brazil 21.8";, Chile 16. 7:, Venezuela 
12.0~, Peru 11.7~ and Bolivia 7.0~. In 1986 t~is distribution vas : 
Brazil 36.0":, Argentina 27.9~, Chile 13. 7:, Bolivia 9.0'7;, Venezuela 
7 .2: and Peru 6.2~. Brazil imports principally froa Argentina and 
Venezuela: the renainin~ countries ir.iport principally fro~ Brazil. 
(Tables 7.3.2. and 7.3.4.). 

It ftay be seen fro~ these figures that t~e destinations and origins of 
the products traded by Brazi 1, Argentina and Chi le have reoained 
lar~ely unaltered over the last tvo years, but that this is not the 
position vith Bolivia, Peru and Venezuela. 

7.3.1. Aluoiniun (Tables 7.4.1., 7.4.2. and 7.4.3.) 

In 1386 Brazil exported 1.62 l!lillion tonnes of Bauxite to 
Venezuela, these exports having shown a rising trend in recent 
years; hovever vith the entry into production of the 
Los Pijiguaos mine in Venezuela the trend will be towards much 
smaller quantities in the coming years. Exports of Brazilian 
Bauxite to the other countries in the region are minimal. 

Total Intraregional Trading in Crude Aluminium vas 
20, 700 tonnes in 1986, Argentina being the largest importer 
with 52.6:, whilst Brazil and Venezuela vere the largest 
exporters vith 69.8: and 28.4: respectively. 

In 1986 the International Exports from the countries covered 
by the study totalled 574,156 tonnes, the principal exporters 
being Venezuela (47.2:) and Brazil (43.8~). The principal 
regions to which these exports vent were : Alia (46.5~), 
?1orth America (43.7'.':) and Europe (16.3~). 

The total International Imports into the countries covered by 
the study were 17 ,403 tonnes, the principal importers bein~ 
Arp,entina (40.7~), Peru (1~.6~) and Chile (16.7~). The 
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principal regions frOl!l vhich these iaports came vere : Sout~ 

Anerica (65.9%), North Al!lerica (33.4:) and Europe (11.8%). 

7.3.2. Cop2er (Tables 7.5.1., 7.5.2. and 7.5.3.) 

Chi le exported 50, 700 tonnes of Ores and Concentrates (fine 
content) and 18,000 tonnes of Blister Copper to Brazil. 

In 1986 the total Intraregional Trading in Refined Copper vas 
153,267 tonnes, the principal exporters being Chile (89.6%) 
and Peru (10.11) whilst Brazil (61.4%), Argentina (33.21) and 
Venezuela (5.3%) were the principal importers. 

Total international exports of Copper Concentrates vere 
316,900 tonnes (fine content), the only exporters bein~ 
Chile (85.4~) and Peru (14.6~). The importing regions 
vere : Asia (48.4~), Europe (26.8:) and South America 
(16.0':). 

Total international exports of Blister Copper vere 
294,103 tonnes vith Chile (67.8".;) and Peru (32.2:) being the 
o:ily exporters, the ir.l'~>ortin:; re~ions being Europe (64.2";), 
Asia (18.4~), ~orth Anerica (10.4~) and South Anerica (6.1~). 

Total exports of Refined Cop9er vere 1.1 aillion tonnes , t~e 

only exporters bein~ Chile (80. 7~), Peru Cl 7 .6~) and Brazil 
(1. 7:): the i!'lporting re~ions vere Europe ( 54. 9:), !tort~ 
Al!lerica (16.0:), South America (14.9~) and Asia (13.8~). 

lr.tports of Copper Concentrates and Blister Copper into t~e 
countries covered by the study cO!!le mostly froo the sane 
region, and have already been described. 

International iaports of Refined Copper totalled 178,203 in 
1986, the only importers being Erazil (65.1~), Argentina 
(28.6:) and Venezuela (6.3~), the originating regions bein:: 
Sout!t Al:lerica (89.3":), Africa (5.0:) and ?:ort!l America (3.3~). 

7.3.3 • .!1!!,. (Tables 7.6.1., 7.6.2. and 7.6.3.) 

We have no knovledge of any trade in Tin Ores and Concentrates 
betveen the countries covered by the study. 

Trading in Primary Tin vithin the region totalled 1,731 tonnes 
in 1986, Brazil (72.7%) bein~ the principal exporter, folloved 
by Bolivia (27. 3%). The largest importer vas Argentina 
(75.8:), followed by Chile (11.6:), Peru (11.4:) and Venezuela 
(1. 2':). 

Exports of Tin Concentrates on the international market vere 
12,000 tonnes in 1986, the only exporters being Bolivia 
(62.5%) and Peru (37.5~): the i111porting regions were Europe 
(55.ti) and North America (44.9:). 

Exports of Primary Tin on the international market were 
26,190 tonnes, t~e originating countries being Brazil (67.1~) 
and Bolivia (32.9~) whilst the importin3 regions were Europe 
(54.4~) and ~;orth America (40.5~). 
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The region covered by the study does r.ot import any tin 
Concentrates through the international .. rket. 

Imports of Primary Tin through the international narket vere 
2,476 tonnes in 1986, t~e principal iapot'ters beinc 
Argentina (50.S:), Venezuela (31.9~:), C!iile (8.1':) and 
Peru (8.0~): the exporting regions vere Sout!i Aaerica (67.7~) 
and North America (30.3%). 
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8. THE STRUCTURE OF PRODUCTIO?t AND PROCESSING 

PI.Mt"TS FOR ALmtl!Cltrn. COPPER A..!llD Tl~ IN 

THE COU!'t"TRIES COVERED BY THE STUDY 

8.1. The structure of the production of Aluai.ni-., Copper and Tin 

8.1.1. Argentina 

Argentina iaports 350.000 tonnes of Aluaina froa Australia. 
processin& it in the refineries of ALU!IIKIOS ARCE!ITISOS S.A. 
(ALCA.tt). vhich are located in Puerto ~dryn. Cbubut. in the 
south of the country. In 1987 the production of this coapany 
vas 145.()()(l tonnes. 

The extraction of Copper is very li3ited; exploratory vork is 
being carried out on the Capillitas deposit. in the Cata...""larca 
province to the east of the country vit~ t?le participation of 
Japan. the Federal Repu~lic of Cer.:.any an1 national bodies. 

Production of tin is also very limited vith ESTA:?bs ARC~rtl~:os 
S.A. (ESTA..~SA). a CO!!lpany vithin the Pirquitas Crou?. having 
produced 360 tonnes in 1966 froa its mine and s:.eltin: vorks 
near Palpala. Jujuy. in the east of t?le cou!ltry. t;ev 
deposits are bein3 explored in Catamrca. but the present 
l!larket conditions do not justify their developr.1ent. 

8.1.2. Bolivia (Tables 8.0.1. and 3.0.2.) 

Bolivia does not produce AltniniUJ!l in any for!!I, importinz all 
its require~ents. 

'The production of Copper is very limited; in 1985 it vas 
300 tonnes (fine content), the principal producers being t~c 
CORPORACIO~: ~ll~E!L\ DE BOLIVIA (C~flBOL) • t~e largest Bolivian 
state mining company, and co~panies in the private sector. 

In 1986 the production of Tin Ores and Concentrates vas 
10.550 tonnes (Hne content); this fell to 8,100 tonnes in 
1987. The dist!ibution of this tf coapanies is as follovs : 
COnIBOL (60%) • Hediana Miner1a (24%) and Pequeit1t ?liner!a 
(16:). 

Tin Smiting is carried out solely by the DIPRESA NACIO?ZAL DE 
FUNDICIONES (ENAr). a state company vbich has been integrated 
vith CO!tlBOL under the present economic reorganisation policy. 
Production in 1986 vas 6500 tonnes at the Vinto soelter. near 
Oruro. Projects exist for iaproving the economic efficiency 
vhilst reducing the production capacity. The production 
capacity of Vinto is 30.000 tonnes, and a reduction to 7000 
tonnes a 1ear is envisaged: the study on this plant vas 
carried out by the Klockner coapany of the Federal Republic of 
Gerr.1any. 
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8.1.3. Brazil (Tables 8.1.1., 8.1.2. and 8.1.3.) 

In 1986 the :>rodQction of Bauxite vas 6.5 ~illion tonnes: t~e 
principal producer vas !tl~ERACAO RIO DO XORTE S.A. (71~) • 
folloved by CO:IPA:Zl!IA BRASILtIRA DE ALU:tll'10 (13:;), ALCOA S.A. 
(8~) and ALCA~~ ALtr.U~;IO DO BRASIL S.A. (7'.';). 

In 1936 the production of Aluaina vas 1.2 sillion tonnes, the 
principal producer being ALCOA S.A. (49:), folloved by 
COrtPA."fllIA IRASILEIRA DE ALUHINIO (27:). Al.CA..~ ALmmno DO 
BRASIL S.A. (13:) and BILLITON HETAIS S.A. (12:). 

The production of Pri .. ry Aluainiun vas 0.76 Billion tonnes in 
1986. the principal producers being ALCOA S.A. (30~), 
COMP:\.'\'ilIA BRASILEIRA DE ALtr.ll!UO (21~) • ALU?ll:tIO BRAS!LEIRO 
ALBRAS S.A. (13'.':) and VALESUL ALu:tI~IIO S.A. Cl?:). 

The production of Secondary Aluainiu.~ in 1986 vas 48,000 
tonnes, the principal producer~ being TONOLLI DO BRASIL S.A. 
(46~) and ~IETALU!t Ltda (19~). 

It should he noted that the aajority of the conpanies cited in 
the above paragrap'ts have undergone very considera~le 

ex::.ansion in recent years, vith annual average increases in 
excess of 65~. 

The production of Copi)er Ores an<! Concentrates and of ~efined 

and Blister Copper is carried out by CA:t.~IBA !IETAIS S.A. 
Production in 19t7 vas 28,732 tonnes of fine co~per as 
Concentrates, 119,600 tonnes of Blister Copper and 146,969 
ton~es of Refined Co?per. 

The 1987 production of Tin Ores and Concentrates vas 
28,523 tonnes (fine content), the principal producers bein~ 
!~IORt of the PARA?;APANC·IA Group (68~), CESBRA of the B?.:; 
Group (l0.5:) and BEP.A DO BRASIL of the BP.tr.!ADl~:HO Group (5":). 

In 1987 the production of Sl!lelted Tin vas 29,046 tonnes, the 
principal producers being l~·K>RE of the PARA!IAP~?EIIA Group 
(70~), CESB~A of the BR~ Group (11:) and Bt:U. DO BRASIL o! t~e 
BRJ!L\DINilO Group (5:). 

Increases in 
considerable; 
annual rate 
companies are 

the production of Tin ~ave been very 
in the case of M/LiORE and CA~OPUS an avera:e 

of increase can be observed, vhilst other 
also expanding but at a slower rate. 

8.1.4. £!:i1!. (Ta~le 8.2.1. and 8.2.2.) 

Chile has no companies producing Aluminium or Tin, all 
consumer needs being imported. 

Production of Copper Ores and Concentrates has reached 
1.4 million tonnes (fine content), the principal producers 
being CORPORACtm: DEL COBRE DE CHILE (CODnCO) (79:)' E:IP~ESA 
:iACIO~AL DI: :·m:ERIA (E?:A:·a) (10:), DISP11TADA (57.) and ::A::TOS 
BLA~;cos (4":). 

The production of Blister Copper amounts to 1.1 
r.tillion tonnes, the principal producers beinz CODELCO (79-:), 
E::A::I (15~), DISPUUl"\A (4~) and ?!ANTOS BLA'.lCOS (3~). 
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The production of Refined Copper amounts to 0.95 •illion 
tonnes, the principal producers being CODELCO ( 77~), c:A·n 
(l 8"';) and ~W-ITOS BLA.'«.OS ( 3~) • 

The principal Chilean producers have a mixed ovnership 
structure vitb State holdings of 40-7~. 30-40': of foreign 
pri•ate capital and 10-2~ national private capital. 

8.1.5. ~ (Tables 8.3.1. and 8.3.2.) 

There are no Aluoinium producing coepanies in the country; 
ingots, sheets and profiles are iaported to caeet consuner 
needs. 

In 1987 the production of Copper Ores and Concentrates vas 
395,000 tonnes (fine content), the principal producers bein~ 
sountER!: PERU COPP[~ CORPORATio:: ( 63";). EiiPRESA ~tlr!E!l.-'. 
ESPECIAL TI::YAYA S.A. (14':) • Ct!ITRO~IU: PERU (IO':), !tl:?ERO PE!?~ 
( 7~) and other producers in the m:ou::A & P~Qur~~A ~n:,!:lIA 
( 69:). 

The production of Blister Copper in 1937 vas 286,000 tonnes, 
produced by sounu:1~: PER".; (SJ<;) at t'le llo soeltin& vor!ts and 
'!>y ci:rrr.o:!I?: (17':) at t!le La Oroya soelting vorks. 

The production of Refined co,per in 1987 vas 218,000 tonnes, 
divided betveen !-tl~RO PERU (79~) at the llo refinery and 
CE!rtP.0:11:; (21~) at the La Oroya refinery. 

SOUTIIER:: PF.Rt is privately ovned, with foreiv. capital, 
whereas the others are State companies. 

Production of Tin Ores and Concentrates vas 5,300 tonnes (fine 
content) in 1987, the only producer being the :11~?SUR co::ipany; 
its deposits are in the Puno region, near the Bolivian 
frontier. 

At the present time there ar~ no Tin smelting works in Peru 
and all its production of concentrates is exported. It is 
expected that t!le Pisco smelter, in the south of Peru, vill be 
in production in 1989; this belongs to MINSUR and vith its 
annual capacity of 6000 tonnes it will process all the 
productir.1n of the i:aine and possibly also concentrates fron 
Bolivia. 

8.1.6. Venezuela (Tables 8.4.1. and 8.4.2.) 

Product.ion of Bauxite in 1987 vas 130,000 tonnes; BAtr.CIVE!: is 
the only producer, and it is hoped that in the coming years 
the production will rise to 1.4 million tonnes. 

Production of Alumina in 1987 vas 1.36 million tonMs, the 
only producer being Ir.TERALU!II:!.\. 

The production of Prir:iary Aluminiur.i vas 423,000 tonnes in 
1986, and the 1987 production is estimated to be 440,000 
tonnes; the producing companies are ALCASA (31:) and VE~:ALU'.: 
(69~). 
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These coapanies are State owned but operate vitb French and 
Sviss technological participation. 

Venezuela produces neither Copper nor Tin 1 importing ingots. 
vire 1 sheets 1 etc. to meet its consumer needs. 

8.2. Capacities for Processing Aluainiua1 Copper and Tin in the Countries 
covered by the Study 

8.2.1. Argentina 

There is only the ALDAR plant for converting AlU!Dina to 
Aluainiur:o; this bas an installed capacity of 1501 000 tonnes. 

The installed capacity for producing finished or semi-finished 
Aluminium products is estiaated to be approximately 
220 1 000 tonnes. but only soae 140,000 tonnes of this are bein: 
used, so that there is an annual surplus capacity of about 
80.000 tonnes. 

'ntere are no soelters for processin~ Copper Concentrates: the 
annual capacity for processing Blister Copper is esti1:1ated to 
be approxinately 12,000 tonnes, vhilst the capacity for 
convertin~ Refined Copper into finished and se~i-finis~ed 
products is estioated to be 80,000 tonnes of vhich only 
30,000-40,000 tonnes are being used: there is thus a surplus 
manufacturin: capacity of approximately 40,000-50,000 tonnes. 
There are no smelting vor~s to process Tin Concentrates, so 
that the snail production is exported; the total is not more 
than 1,000 tonnes annually. 

8.2.2. Bolivia 

There are no installations for processing either Bauxite or 
Alu~ina and only one plant for converting Aluminium bars vit~ 
an installed and co~pletely surplus annual capacity of 4,000-
6,000 tonnes. 

There is hovever a soelter for processin3 Copper Concentrates. 
The consumption of Refined Copper is minioa l, this product 
being imported in the form of finished products. 

The situation is different in the case of tin vhere Bolivia 
has an installed capaci:y for producing up to 30,000 tonnes of 
Refined Tin from concentrates and ores. All this installed 
capacity belongs to the Vinto refinery, but t~is is at the 
present time operating at a level of only 8,000-10,000 tonnes 
annually, so that there is a surplus capacity in Bolivia for 
handling 20,000-22,000 tonnes of refined Tin. 

Substantially all the Refined Tin produced in Bolivia is 
exported in this form, since there is practically no installed 
capacity for conv-erting Refined Tin into finished or H:"li­
finished products. 
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8.2.3. Brazil 

Brazil produces a surplus of Bauxite vhich is exported, inter 
alia, to Venezuela for converting into Alumina and AlUJ:liniwa. 
This indicates that there is no surplus domestic capacity for 
processing Bauxite. 

On the other hand Brazil iaports approxicately 285,000 tonnes 
of Alumina to satisfy the groving demand vhicb by 1986 bad 
reached 1,545,000 tonnes, mair.ly for the production of Refined 
Aluminiwa. 

In regard to the capacity for converting Refined AlUl!linium 
into manufactured an~ semi-finished products it is estbaated 
that the total capacity installed in the vhole of the country 
is approxinately 550,000 tonnes. of vhich about 430,000 tonnes 
are in use: there is thus a surplus capacity of approximately 
120,000 tonnes at this level. 

In th~ case of Copper there is the Caraiba metals smelter and 
~efinery vhich has an annual processing capacity of about 
450,000 tonnes: local supplies account for approxiaately 
120,000 tonnes, so that there is a surplus processing capacity 
for concentrates fron other countries of approxi~ately 330,00a 
tonnes. 

The annual capacity for convertin3 !lefined Copper to 
manufacture<! and semi-finis?ted products is estimated to be 
430,000 tonnes, but only about 270,000 tonnes of this are 
being used, leaving an available capacity of approxir:iately 
200,000 to 210,000 tonnes. 

In the Tin sector Brazil has the capacity to process all t~e 
approximately 30,000 tonnes of Tin contained in the 
concentrates vhich it produces. All the exports are in the 
form of the metal, the exporting of concentrates not be ins 
pemitted. 

6.2.4. ~ 

There are no plants in C~ile for processing either Bauxite or 
Alu:ninium, Chile iapo~ting all its Aluminium requirenents in 
the form of bars, profiles, etc. 

Imports of Aluminium are estimated to be approximately 6,000 
to 8,000 tonnes annually, so there is an available converting 
capacity of approximately so:, given that the installed 
converting capacity in Chile is of the order of 15,000 tonnes 
per year. 

There are however installations for processing Tin 
Concentrates but all the Refined Tin is imported at a level of 
abo~~ 300-400 tonnes per year. 

In regard to Copper Chile exports 270,000 tonnes of Copper in 
the form of concentrates since it has a production of these 
vhich is greater than can be processed in its sme 1 ters and 
refineries; there is therefore no surplus capacity at this 
level. There is however unused capacity for processina 
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Blister Copper to Refined Copper since approxioately 200.000 
tonnes of this are exported annually. 

It is estimated that the annual capacity for processing 
Refined Copper into finished and semi-finished products is 
120 9 000 tonnes; of this only 60.000 tonnes are utilised. 
leaving a surplus capacity of 60 9 000 tonnes: this is not used 
because there is no aarket for the finished and semi-finished 

• products which could be produced. 

8.2.5. .!!!!!. 
Although Peru bas installations for processing Bauxite and 
AlUDina all the Peruvia11 requirements for Aluminium are 
covered by annual imports of 5,000 to 6,000 tonnes of Refined 
Alucinium in various forms. It is estimated that the 
installed converting capacity is some 13,000 tonnes per year, 
leavine a surplus capacity of some 6,000 to 7,000 tonnes for 
the possible converting of finished and seoi-finis!led 
Alu~iniuo products. 

In the case of Tin a smelting vorks and refinery is under 
construction; in principle this vill process the production 
fro::i the :~l~~sua company and possibly a!so Bolivian 
concentrates. 

As in the case of Chile approximately 46 9 000 tonnes of Copper 
contained in concentrates are exported by Peru as a 
consequence of having a production vhich is greater than its 
saeltine and refining capacities. It also exports 95.000 
tonnes of Blister Copper which. cannot be refined in the 
country because of a shortage of capacity. 

In regard to the converting of Refined Copper into finished 
and se:ni-finished products it is estimated that the total 
capacity is 80,000 tonnes, of which only a?proxioately 40,000 
tonnes is used. 

8.2.6. Venezuela 

At the present time there is a shortfall in the production of 
Bauxite to produce Alumina and Aluminium. The lnteralur.iina 
plants can process approximately 3,200,000 tonnes of Bauxite, 
all of which was imported up to 1986. It is however hoped 
that the Bauxite from Pijiguaros will make Venezuela self­
sufficient froo 1990 onwards. 

The capacity for processing Alumina to Aluminiur.i is fully 
utilised, the surplus being exported. 

Finally the capacity for converting Aluminium into finished 
and semi-finished products is estimated to be 140,000 tonnes. 

There are no smelters in Venezuela for processing Copper 
Concentrates: there is however capacity for converting 
Blister to Refined Copper and for converting Refined Copper to 
finished and semi-finished products; the under-utilisation of 
the installations at this level is only of the order of 20~. 
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There are no refineries in Venezuela for processing Tin 
Concentrates. There is some small-scale recuperation of tin 
from scrap to produce solders. The apparent total annual 
consumption of Tin in Ver~ezuela is approximately 800 tonn.:?s 
with an additional potential usage of 350 to 400 tonnes per 
year. 
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9.TRADE IN THE COU!tTRIES COVERED BY THE STUDY 

9.1. Argentina 

9.1.1. The General Situation 

Argentina is a country vith i1nense natural resources, 
principally of the agricultural and agro-industrial type, 
folloved by petroleum and its derivatives. Mining production 
in Argentina is saall, being limited to the mines located near 
the border vith Chile on the eastern slopes of the Andes. No 
col!lllercial deposits of aluminhm, copper or tin are knovn. 
It should be noted that Mining and Quarries contributed only 
2.6: to the Cross National Product in 1986. 

The national production of ingots of aluminiuo, estimated at 
150,000 tonnes in 1986, vas directed towards the national 
converting industry which ccnswnes approxioately 80,000 
tonnes, leaving an exportable supply estimated at 70,00G 
tonnes. 

It is the policy of the Argentinian Governr.ient to increase 
exports with the highest possible value added, vith ar 
exporting drawback of the order of 15:, largely correspondirg 
to the taxes on fuels and ultinately to the electricity 
utilised. 

It is considered that the compleoentation agree!Dents wit~ 
Brazil constitute a fundamental step towards supporting the 
exporting policies of the converting companies but not those 
simply exporting metal ingots. 

ALDAR signed an agreement in 1986 vith the Secretar{a de 
Industria y ~oraercio Exterior (SICE) to arrive at nore 
appropriate pr:ces for the industries exporting finishe1 
aluminium products. 

The production of copper is insufficient to meet the needs of 
industry, and this is why Argentina i~ports, without any great 
restrictions, ingots and wire bars, ~rincipally fro" Chile, as 
inputs for its ovn copper converting industries. 

Argentina also imports, again without restrictions, tin ore 
and metal ingots for converting in the Argentinian Republic. 

In all three cases the importing of the materials covered by 
the study requires the prior permission of SICE. Items 
negotiated under AUDI do not require Prior Permission (List 
II). Law 22095 covering Mining Promotion offers national or 
foreign investors in the exploration, mining and refining of 
metal ores a wide range of ancillary benefits including 
customs reductions and exoneration from Value Added Tax (VAT) 
during the first seven years of operation. 

There are no installations in Argentina for concentrating or 
refining copper and tin, 10 that there is no possibility of 
complementarity at this level. In the case of aluminium 
there is a clear possibility of processing Venezuelan alunina 
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as a replacement of that which is at present obtained frol!l 
Australia. 

Limitations here would involve the quality of the alumina, 
which needs to be suitable for the ALUAR installations, and 
the problem of a lack of confidence in regard to the 
continuity of supplies of alumina from this country. 

9.1.2. Limitations on Trading 

There are no significant limitations on the importing of the 
metals and ores covered by the present study, since Argentina 
is not a major producer of any of them. However limitations 
do exist in the form of the Prior Import Licence for derived 
products which requires a Finding of Non-Competence on the 
part of the national industry. This requirement does not 
apply in the case of products negotiated under ALADI. 

Customs duties are at a low level and there are no obstacles 
in the way of importing essential inputs such as the metals 
and ores which Argentina does not produce. 

9.1.3. International Agreements 

The ~eneral custo~s reductions, froo whic~ intra-ALADI trading 
in copper ores benefits (Customs Heading 74.01), fall within 
the scope of the 1980 !·lontevideo Treaty• which created ALADI 
(Asociaci6n Latino-Americana de lntegraci6n) as a part of t~e 
ALALC Patrimonio Hist6rico. 

Tin ores of Bolivian origin enjoy free entry to Argentinian 
territory• as do also electrolytic copper and copper 'Iii re 
WALADI : 74.01.31.01 and 74.01.3.03) of Peruvian origin. 

Argentina has granted free entry to its territory of aluniniun 
ingots with a minimum purity of 99. 5~ and of Venezuelan and 
Brazilian or1g1n (76.01.1.01) together with tin ingots 
(80.01.1.01) produced in Bolivia. 

By virtue of the Commercial Integration Asreement (Acuerdo de 
lntegraci6n Comercial) No.l between Brazil and Argentina free 
entry to Argentinian territory is granted to bauxite and 
metallic aluminium of high purity originating in Brazil. 

However all the alumina used by ALUAR is imported from 
Australia by way of a long-term contract which terminates in 
1994. 

In a similar manner electrolytic copper and copper wire 
originating in Mexico and Peru can enter without payment of 
duty. 

Tin metal of Bolivian origin can enter Argentina free of duty. 

On 11 March of this year Argentina sign~d an Economic 
Complementation agreement with the objectives, inter alia, of 
strengthening the economic and comercial relations"lips 
between the signatory countries of the 1980 Montevideo Treaty. 
of diversifying reciprocal trade, of facilitating compensatory 
interchanges and other trading modalities and of developing 
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the economic integration and complementation between the 
regions of the signatory countries. 

9.2.1. The General Situation 

For the last two years practically all trading in Bolivian 
ores and aetals has been through COMIBOL (Corporacion Minera 
de Bolivia) and the Banco ~inero. 

Nov. as a result of profound changes in the management of the 
Bolivian economy. trading has been liberalised and private 
companies, both national and foreign. are starting to operate 
in this field, exporting the production of mines and centred 
on tin, silver, lead, zinc and small vol111!les of antimony. 
bisr:ruth, copp~r and cadmium. 

It s'tould be noted that the considerable fall in prices of 
metals in recent years have made the working of most of the 
Bolivian tin mines uneconomic, resulting in the enfccced 
closing down of the only tin refinery in the country; this 
has now however recomr.ienced the production of refined tin. 

Bolivia exports part of its production of concentrates, 
principally casiterite (Sn02) to Brazil and Peru. 

Ilolivian custo~s tariffs are 15: ad valorem CIF for all 
products. 

Bolivia's foreign trade in 1986 was reduced to 700 tonnes of 
copper ores of which 521 tonnes vent to Chile, and 23,600 
tonnes of tin ores of which 200 tonnes vent to Argentina and 
350 tonnes vent to Chile: the principal buyer was the 
European Economic Connunity with 17,400 tonnes. 

Bolivia, as one of the least developed of the countries 
covered by this study. has benefitted from the inter-regional 
agreements vhich have existed and which still exist (ALALC, 
GRAi;, ALADI etc.). However there is muc~ scepticism amonest 
its entrepreneurs in regard to the implementation of these 
agreements. Expressions such as "Everythig works on paper, 
nothing works in practice" or that Bolivia is a "Cemetary of 
bankrupts" as a result of the failure by other countries to 
comply with the agreements for industrial allocations 
(compressors, oil-drilling rigs, ALUBOL, etc.) were col!r.lonly 
heard during the interviews which were held. 

9.2.2. Limitations on Trading 

Because of its situation of isolation from the Pacific Bolivia 
is faced with very high transport costs for its products. 
The location of the Oruro Refinery, at 3500 metres above sea 
level, means high land transport costs for carrying its 
products to their point of use. 

Coupled with a relatively inefficient operation this means 
high costs for the metal which therefore has difficulty in 



- 40 -

competing vith the production fron the most modern refineries 
in Malaysia. Thailand. China and Brazil. 

Soce ALADI countries have granted customs concessions for tin 
concentrates and all of them for metal of Bolivian origin. 

9.2.3. International A&reements 

9.3. Brazil 

Tin in metallic fora, under Heading 80.01, is coapletely free 
of customs duties in !'eru and Venezuela as a result of the 
Special Treatment of Bolivia vithin the Cartagena Agreement. 

Argentina. Brazil and Chile. by virtue of their progrannes of 
aid to Bolivia, allow free entry of tin metal of Bolivian 
origin. 

9.3.1. The General Situation 

At the present time Brazil imports copper in the !orrn of ores 
and ingots: it exports ores and in&ots of aluminium and tin. 
It s~ould be noted that according to the Banco do Brasil the 
total value of imports into Brazil of non-ferrous metals 
accounts for 5~ of all imports. 

There are price controls on domestic prices vhich primarily 
affect minor trading. 

Import controls are effected by means of currency quotas which 
are valid for one year: however in the case of copper and 
other metals a licence is required (guia de importa~lo) for 
each delivery. The licences are issued by the Cartera de 
Comercio Exterior (CACEX) which is the Export Trade Department 
of the Banco do Brasil, responsible for accommodating the 
requests of individual companies within the overall plan for 
External Trading which is revised annually. These licences 
have to be obtained before the embarcation of the merchandise 
and are valid for 90 or 180 days for ores and metals. 

The Comisi6n Arancelaria is authorised to fix import quotas in 
cases where Brazilian production is lacking. A recent 
example (January 1988) is the reduction of the customs tariff 
for item 74.01.03.00 "Refined copper in bulk form" from 15: to 
0% for a quota of up to 20,000 tonnes. 

There are Free Zones, especially that at Hanaus, which permit 
the free entry of industrial, agricultural, fish and other 
inputs which are to be used within the Free Zone. It should 
however be noted that the remoteness of Manaus from Slo Paulo 
and the south of Brazil results in high freight C'>lts which 
frequently cancel out the customs' advantages of the Free 
Zone. 

Brazil has an active policy for the development of exports, 
there being nc obstacles at all to the exporting of alurniniu~ 
ingots, these being the principal exportable product fallin6 
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vithin the scope of the present study. The State also 
encourages the export of alUJllinium products of high value 
added ~Y vay of benefits of a fiscal character and the Befiex 
(Decree 1219 of June 1972) consists of tariff rebates, free 
teAporary importing and dravback arrangements. 

Exporting com?anies or traders can be granted exenption fro~ 
Sales and Income Taxes. There is also the Ft:n:p system for 
financing exports • 

A special system applies to exports of the so-called "abundant 
ores• (e.g. Bamdte ana alU!llina) where the existing reserves 
cover the expected national demand over the next 25 years. 

The attitude of entrepreneurs and officials of professional 
institutions is not very receptive tovards complementarity 
vit!l other Latin-Aaerican countries vhere aluminiu!l' and tin 
are involved. They regard their industries as self­
sufficient, and in any case look more tovards European, 
Anerican or Asian ~arkets as being better alternatives. Only 
in the case of copper, vhere there is a deficit, is there a 
receptive attitude tovards the idea cf complementarity vith 
Peru or Chi le. Houever the sale of Caraiba ~-tetais to private 
interests vill harden this attitude. 

9.3.2. Limitations on Trading 

The only significant limitations on trading vit?l Brazil are 
the already cited requirements for import licences. 

Fro!'l t!le lozistic standpoint it should be noted that the 
development policy for North and :Jorth-East Brazi 1 has 
resulted in the installation of plants such as Alu-ninio do 
Brasil, Valenorte Aluminio, Caraiba Hetais, Industrial 
Ar.tazonense and others in the departments of Bah ta, Par A and 
Amazonas vhich are very distant fron the principal 
netallurgical centres, located more than 2000 k~ away in the 
neiehbourhood of Slo Paulo. This neans that in sone cases 
the internal freight costs for metal products, of low unit 
value, are quite a lot higher than the costs of i~porting fron 
overseas; in such cases the CACEX requirement to utilise the 
national product vith its high freight cost distorts the cost 
structure of products for export. 

Brazil has excel~!nt roads, good sea routes and good 
international railvays together vith river transport to 
Colombia, Peru, Paraguay, Bolivia and Argentina, all this 
fa~ouring international trade. 

Customs tariffs are moderate, as in the folloving cases : 

* Aluminium ore 15~ and O'.': 
Copper ore oo:; 
Tin ore o~ 

* Alurniniu!i metal 3~ 

Copper metal 15~ 

Tin metal 15'.': and 30~ 

By the Acuerdo de Alcance Parcial No.12 between Rrazi 1 and 
Peru, Brazil grants a 67~ preference on its nation.el tariff 
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for imports under beadings 74.01.3.01 •Electrolytic Copper" 
and 74.01.3.03 •copper Vire•. 

By the mechanism of the Opening of !tarkets to Bolivia Brazil 
allovs free entry to an annual quota of Tin Bars (80.02.1.01) 
to the value of USS 200,000. 

9.3.3. International Agreements 

1980 ftontevideo Treaty - ALADI 

Within the framework of ALADI, the Asociaci6n Latinoamericana 
de lntegr•ci6n, Brazil has not registered any concessions 
granted for copper a.1d tin ores, for which its national tariff 
is zero, or for aluminiu~ ore since it is a 111ajor producer of 
this. 

Venezuela is a major importer of 26.01.04.02 •Non-calcined 
Bauxite", to an FOB value of USS 38.7 million in 19~6. 

Preferential treatment is granted by Venezuela to Brazilian 
ore. 

Brazil does not export copper or ingots, but in 1985 it 
ex:>orted alur.iinium ingots to Peru to an FOB value of CS$ 
422,000, and to Ecuador to an FOB value of USS 682,000. In 
the same year Uruguay received altninium in ingots to an FOR 
value of US$ 1.0 oillion. 

In all three cases there was preferential treataent for the 
Brazilian aluminiuo. 

Brazil has granted a 75: concession to Chile for ite~ 

74.01.3.03 "Copper Wire". 

9.4. ~ 

9.4.1. The General Situation 

A system of free trading is in force in Chile for alu"."liniu:-: 
and tin ores and ingots, these requiring approval by the Banco 
de Chile. Law 18687 of 4 January 1988 lowered the existing 
tariff froci 20: to 15: ad valorem CIF, vi th effect from 5 
January 1988, and this applies to materials covered by this 
study wit!'& the exception of copper ores and ingots: in the 
case of these products Resolution 462 of the Comisi6n Chilena 
del Cobre, dated 17.12.87 and published in the Diario Oficial 
No.32952 of 23.12.87, lays dovn administrative and procedural 
rules for copper and its sub-products with effect frol!I 1 
January 1988. 

Sales of copper produced in Chile - in the vords of President 
Frei "Chile's income" - have been developed very actively by 
the State by way of CODELCO, COP.FO and P!'tO-CHILE, with the 
emphasis on the sales of copper products vith a high local 
value added. This has led CODELCO to acquire a co~per wire 
factory in Germany and one for copper tubes in "41.inland China 
to ensure captive markets for their metal. 

• 
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It can be said that. in general. the sales of Chilean copper 
are. directly or indirectly, a l!IOnopoly of State bodies 
operated vitb aanagerial intelligence and efficiency. 

9.4.2. Licitations on Trading 

There are no liaitations on trading vitb Chile vith its 
extensive sea coast. served by excellent roads and good 
coastal services. There are good rail, aaritime and road 
links vitb Argentina. 

Certain restrictions of a political nature should be 
mentioned. such as the lack of dipl01tatic relations vith 
~lexico vhich aakes trade difficult betveen the tvo countries, 
and the Beagle Channel incident vith Argentina vhich has 
resulted in a reduction of reciprocal trading. 

ilovever Chile is very active in international negotiations, 
vit~ the e::iphasis on finished pr-Jducts and non-traditional 
exports rather than on the products covered by the present 
study. 

9.4.3. International Agreements 

Chile is a participant in ALADI (Asociaci6n Latinoaoerica~a de 
Integraci6n), having vithdravn fro~ the Carta&ena Agreenent ~Y 
effect of Decision 102, dated 30 October 1976. 

C~ile has concluded Alcance Parcial a~reenents under ALADI 
vith all t~e signatory countries of the 1980 :iontevideo 
Treaty, including the folloving tariff preferences for t!te 
products covered by the present study : 

Ores of : 

* Aluniniun (Bauxite) : 

* 

Preference of 45: granted on the tariffs for Argentina, 
Brazil, :rexico, Paraguay and Uruguay. 

Copper : 

No concessions granted or received. 

* Tin : -
There are no special concessions since there are no tin 
refineries. 
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Uet.als : 

* Aluniniu:t 

C?lile has granted Venezuela a 700: tariff preference on 
AlU&ainiu~ Ingots (76.01.0.01). 

* Copper : 

Venezuela and Brazil have granted concessions ;;,f 8<r.t and 
75: respectively on their national tariffs for Chilean 
Ingots and Vire bars. 

* !!:!. : 
Chile has granted Bolivia a tariff concession of so: on 
iaports of Tin Ingots and Tin Bars vith a purity of aore 
than 99~. 

It s~ould be noted that, since Chile operates a general tariff 
systen of 15~ ad valore!!I, the concessions granted by Chile for 
i~rts are of little inportance in absolute teros. 

9.5.1. The General Situation 

The exp.>rt of ores produced by State cOt:1panies is reserved for 
:tinero Per6 Co:"aercial, the State Tnding Co:n;>any. 
A;>proxi:nately 80,000 tonnes of refined cor-;-1er are mar!teted 
through this cODpany. The largest copper producer, t~e 

Southern Per6 Copper Corporation, exports blister and cathodic 
copper eit~er directly or through agency contracts vit!t the 
State Trading Coopany, basically to countries outside the 
region. 

Peru does not produce alu~iniu~. and the tin it produces !las 
~een exported in the form of concentrates to countries outside 
the region. There is however a project in hand for refinin: 
tin in the country. 

At the present ti1:1e Peru is experiencing a very serious crisis 
in regard to a lack of foreign currencies, so it is very 
interested in complementarity schemes and other forms of 
trading which vould ainimise the usage of foreign currency 
which this country needs for importing food and inputs for its 
industry vhich is highly dependent on imported components. 
For this reason, a1.d in the same vay as all the ot~er 
countries studied, it favours complementarity schemes only to 
the extent that they save foreign currencies in respect of 
imports but increase their foreign currency incOlle in respect 
of exports. 

Imports of ores and metals, like all other pr~ducts, require a 
licence issued by the Instituto de Conercio Exterior vit'l 
subsequent authorisation for pa)'r.'ent by t~e Danco Central de 
?teserva. Obtaining the Import Licence does not guarantee 
that the Payr.ient Licence vi 11 be obtained. nue to t'le 
present acute shortage of forei~n currency t~e l\CR frequ!ntly 
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cannot aeet requests for foreign currency needed to cover all 
the laport Licences approved by the lnstituto. 

ln 1986 imports into Peru of the .aterials covered by the 
study vere as follovs : 

~ : Ro copper ores vere iaported. A total of 283 tonnes 
of aluainiUll! ore (26.01.04.00) were iaported. aostly froa 
Guyana. for the production of aluainium sulphate. Rone vas 
imported fro..~ the countries covered by the present analysis. 

~ta ls : There vere no significant iaports of copper• and 
none fro~ the ALADl countries. Imports of AlUl!liniU!'.l 
correspond to the Heading 76.01.Ql.89 "Rav Alu.~iniU!:I" 

Tonnes US$/ClF 

• Ar::entina 79 114.218 

• Erazil 321 443.863 

* Venezuela 3,4M 61656.136 

3.soo 7.421.211 

• Other countries 1,4~7 1,170,876 

~ 51287 81 592,093 

9.5.2. ~i~itations on Trading 

The li~itations on tradin~ derive froo the foreign trade 
policy of the country and also from the foreign exchange and 
aonetary policies. 

In rezard to exports of ores an aggressive policy for 
pronotinz exports and see!dn;; nev markets is lackin8, but 
fundaoentally there is a lack of an adequate oinin3 policy. 

As a result of the difficult foreign currency situation there 
is a shortage of ir.aported mining inputs of all types. fro!!l 
reagents for flotation and mining equipment and spares dovn to 
tyres. 

There are limitations on maritime transport, the very s~ll 
national merchant fleet is reserved for carrying Peruvian 
ores: pooling arrangements have been arrived at to allow 
their transport by vessels under other flags. Maritime 
services to Brazil and vith Venezuela are unsatisfactory 
because of the slovness of the v~yages and their infrequency 
(a maximuill of one vessel a 111onth) between Peru and t~e 
Atlantic Coast. 

There are regular services vith Chile and with Argentina and 
800d land •~rvices vith Bolivia, Chile, Ecuador and Colombia. 
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9.5.3. International Agreenents 

9.5.3.l. 

9.5.3.2. 

9.5.3.3. 

9.6. Venezuela 

ALADI - Peru is a signatory to the l ~80 ?lontevideo Treaty 
and has Alcance Parcial agreements vith Argentina, Brazil 
and Chile vhich include the follovin~ tariff preferences: 

* Argentina - Peru srants a 609. preference on "Rav 
AlUP.1iniu~ of 99.5% purity in ingots". 76.01.0.0l. 

* Brazi 1 - llo tariff concessions have been granted by 
Peru to Brazil for the materials covered by this study. 

• Chile - The Alcance Parcial agree11ent No.28 between 
Peru and Chile is in force; this does not include any 
autual concessions in regard to the products covered by 
the present study. 

Cartagena Agreement 

Bolivia - Peru does not resard tin ingots as falling 
vithin the r.iechanis::s of Openin~ Uarkets in favour of 
Bolivia, but does include tin bars and rods under headin~ 
ao.02.1.01. 

Venezuela Peru ~as signed a Co:a::iercial E..~chan~e 
Agree~ent vith Venezuela vhich operates sixty days after 
the entry into effect of the Quito Protocol, that is to 
say sixty days as fro~ 27 ~lay 1988, fixing a preference 
consistin3 in a reduction of the import surchar::e fro:i 
12: to 1: for the folloving products originating in 
Venezuela : 

76.01.01.01 - Rav Alu~iniu~, alloyed vith not less than 
10: of silicon. 

76.01.01.99 - The same as ingots of aluminiUl!l. 

Econo~ic Complementation Agreement vith Argentina 

Described under section 9.1.3. 

9.6.l. The General Situation 

At the present time there is total freedom. All imports into 
Venezuela are •ubject to the approval of RECADI (Oficina del 
Rtgimen de Cambios Diferenciales). 

There are incentives for non-traditional exports but these are 
not applicable to non-processed bauxite, although exports of 
refined aluminium in ingots do benefit from them. There are 
various funds for financing exports. Export sales of the 
products covered by the present study are, in general, aade 
directly from the exporter to the buyer. 

Decree ::o.255 of 196C perr.iits Venezuelan importing industries 
to obtain total or partial exoneration from custor.is duties 
vhen there is no production in the country or vhen it can be 
proved that production fails to meet the der.iand. 
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The Concejo Venezolano de la lndustria, together with 
FED~CA:tA?.AS (Federaci6n de Cimaras) can intervene in obtainin& 
the above cited exoneration. 

9.6.Z. Lioitations on Tradin~ 

Venezuela is in a privileged position for trading with the 
East Coast of the United Stdtes and vith Europe because of the 
short maritine routes vhich connect it with the major 
exporting ports of the United States and Europe. For this 
reason there has not been any 1aajor development in trading 
relationshi?s with the Latin-American countries apart fro::i 
Mexico and Brazil where there are maritime services which can 
coopete in freight costs with those of t~e East Coast of the 
US and vit~ Europe. 

By contrast freight facilities to Argentina and Chile and to 
the Pacific coast are scarce and the rates are ~i3!t. Tradin~ 
relations vit~ Colon~ia are carried out by land and by coastal 
vessels, with good routes to C6cuta, the main link vit:1 
Colonbia. 

Venezuela has no hig!t level custo:;is tariffs nor any non­
custo:'.ls restrictions for the ores and metals covered 'by the 
present analysis. 

9.6.3. International Agree:'.lents 

9.6.3.1. 

~.6.3.2. 

ALADI - T!te only preference granted by Venezuela wit~in 
the ALADI Bilateral Aereements has been for Xon-calcined 
Bauxite (26.01.04.02) originatin~ in Brazil, with imports 
in 1935 reac~inz l,620,03Z tonnes to a CIF value of USS 
48.Cb. 

Venezuela has granted Chile a tariff preference of 80~ on 
Copper Uire (74.01.3.03). 

Carta~ena A;r~enent 

Venezuela has offered to cone up to the level of t'.1e 
Andean Coir.lon External Tariff in regard to third party 
countries, maintainin~ for Peru a zero tariff for : 

74.01.03.01 

74.01.04.00 

Electrolytic Copper 

Alloyed Copper 

It should be noted that Article 9 of t~e Agreement in 
force between Peru and Venezuela establis~es that the 
sa:ne terr.iinates 60 days after the entry into effect of 
the Quito Protocol, which modifies the Cartagena 
Agreement. The date of entry into effect was 25 !lay 
1985, so that the former agreement would have terninated 
on 25 July 19SP. 
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10. TARIFF CLASSH'ICATIO!~ 

10.1. NALADI - NABA?:DINA 
The Study covers ALUMINimt, COPPER and TIN in Argentina, Bolivia, 
Brazil, Chile, Peru and Venezuela. 

The specific products covered are the metals and their principal 
co11Dercial ores: the tariff classifications for these according to 
~ALADI and ~ABAN!>I:!A are set out belov. 

It should be noted that the ?:Ail.~DU:A nomenclature, vhich is used in 
Bolivia, Peru and Venezuela, is less explicit in the case of the ores. 

!-ltTALS TH!: NALAOI A:m ·:ABA::,rnA CLASSIFICATIO::s co~~PARED 

?-:ALA!>! Product :\A3A!:!>e!A 

76.01.1.01 Ra~i alu:.iiniu!'l 76.01.01.00 
76.01.1.1)2 ~aste an~ offcuts n. ~n .02.00 Alu::iiniu::i natal 

74.01.1.01 Copper matte 74.01.01.00 

74.01.1.02 Ce"lentation copper 
Coner metal 

74.01.2.01 Blister copper 74.01.02.00 

74.01.2.02 Rlack copper 

74.01.3.01 Electrolytic copper 74.01.03.00 

74.01.3.02 Fire-refined copper 

74.01.3.03 l~ire bar 74.01.03.99 

74.01.3.04 Granulated copper 

74.01.4.01 Alloyed 74.01.04.00 

74.01.9.01 Waste and offcuts 74.01.05,00 

Tin metal 80.01.1.01 Ingots 80.01.01.01 

80.01.1.02 Ingots (alloyed) 80.01.01.02 
80.01.1.99 Other -.-
80.02.01 Scrap 80.01.03.00 
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ORES THE NALADI AND NABANDINA CLASSIFICATIONS CO:tPARED 

NALADI Product NABA!:OINA 

Aluminiuo ores 26.01.04.00 
26.01.6.01 Bauxite (aluminium oxide) 
26.01.6.02 Calcined bauxite 
26.01.6.99 Other 

Copper ores 26.01.02.CO 

Tin ores 

26.01.4.01 
26.01.4.02 
26.01.4.03 
26.01.4.04 
26.01.4.05 
26.01.4.06 
26.01.4.07 
26.01.4.08 
26.01.4.99 

26.01.9.01 
26.01.9.02 
26.01.9.09 

Atacamite (basic chloride) 
Azurite (basic carbonate) 
Bornite (Fe + Cu sulphide) 
Chalcocite (sulphide) 
Chalcopyrite (Fe + Cu sulphide) 
Cuprite (cuprous oxide) 
lfalachite (basic carbonate) 
Tenorite (cupric oxide) 
Other 

Cassiterite (oxide) 
Stannite (Sn/Cu/re sulphide) 
Other tin ores 

26.01.07.00 

In regard to the Andean Group or the Cartagena Agreement it oay be 
pertinent to point out that the following figure in the ALADI Common 
List as oeing free of duties into the Andean Countries : 

Copper ores : 

• Atacanite • Cuprite 

• Azurite • :talachite 

• Bornite • Tenerite 

• Chalcocite • Other ores • 

• Chalcopyrite 

This opens up possibilities for exporting these ores to the other 
Countries of the Andean Group. 
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The following also figure in the Colll!lOn List 

• Copper-containin3 mattes 

• Blister copper 

• Black cop;>er 

• Cementation copper 

• Electrolytic :opper 

• Fire-refined copper 

• Copper wire. 
All these can thus be exported free from duties between the Andean 
Countries. 

With effect fro'!I 27 !tay the five Signatory Countries 
Colo~bia 1 ~cuador 1 Peru and Venezuela) have ratified 
Protocol v!'tich modifies the Cartagena Aereernent. 

(Bolivia, 
the Quito 

It should be noted that t!'te Eilateral Agree!!le!lt!'I signed betveen the 
Andean Countries, suc!l as that b'!tueen Peru an!! Colo".'l~ia, will '!>e 
affected by the Quito Protocol in the followi~~ ~anner : 

Peru-3olivia 

Peru-Colo:-i1>ia 

Peru-Ecuador 

• Peru-Venezuela 

10.2. Harnonized Syster:i 

- ~lot affected 

- To be adapte~ to the Quito 
Protocol 

- To be adapted to the Quito 
Protocol 

- Terminates 60 days after Protocol 
comes into operation. 

In 1959 the Drussels Classification (ISIC) prepared by the Council for 
Custo~s Cooperation carne into force, and the narnonized Systen, 
unifying the systems of the United States, the European Econonic 
Community, Japan, ALADI (including the Andean Group) and other 
countries should come into effect in 1988. Some countries have 
already adopted the Harmonized System whilst others, including the 
ALADI countries, vill put it int~ eifect by 1 June 1989 at the latest. 

The basic Harnonized Systen, as it affects the products covered by the 
present study, is given on the follo~ing page for information. 



Metals - Alwainium 

76.0l 

76.02 

76.03 

Metals - Copper 

74.01 

7~.02 

74.03 

74.04 

~letals - Tin 

80.01 

80.02 

Ores - Aluminitl!l 

26.06 

Ores - Cop:>er 

26.03 

Ores - Tin 

26.09 
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HO~E:~CLATURE Of THE HAR!tO~HZED SYST~I 

Unvorked aluminium 

Aluminium scrap 

Aluminium powder and particles 

Cop~er gatte and cementation copper 

Copper anodes for refining 

Unvorked refined copper and copper alloys 

Co;>per scrap 

Unworked tin 

Tin scrap 

Aluminiuo ores anc their concentrates 

Copper ores and their concentrates 

Tin ores and their concentrates. 
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11. FO":~IS OF ~tAR'{EtrnG A~m rr:A':crm 

11.1 Antecedents 

All the Latin-American Countries, with the possible exception of 
Colo:nbia, have suffered fron the ravages of severe financial crises 
with very deep roots, reflected in : 

* Hounting balance of paymentc; deficits. 

* Uassive external debts. 

* Devaluation of monetary units. 

* High levels of unemployment. 

* Reductions in the unit values of exports, with 
deterioratin~ terras of trade. 

* Lov efficiency of the productive apparatus in t'le a&ri­
cultural, rninin:: and !llanufacturinr, sectors. 

* ::ajor fiscal deficits in the :;ational nu:t.~ets. 

T'lese proble,s, the solutions to w~ich are bot'l difficult and len~thy, 
are the cause of ongoin3 econo~ic i~balances in eac'1 of the countries 
anrl a prolific source of social unrest and problens. Couple~ witli 
t'~ specific threat posed ~y t'le traffic in dru~s. and its 
consequences in Bolivia, Colonbia and Peru in particular, they present 
a real t~reat to the very existence of a deoocratic syste, of 
3overn:nent. 

It is for these reasons that t~e countries find it inperative to adopt 
every possible ~easure to reduce the social effects of t'le ills 
briefly indicated above. One of the aspects of this conplex reality 
is the need to increase the real incones of the countries, t'lat is to 
increase t'le entry of forei~ currencies by exportinz or to reduce 
out~oinzs by rerlacine i~ports. 

It is of interest to note t'lat the Boar~ of the Cartazena A~reenent is 
preparin~ an inventory of the various oechanisms for financing trade 
between the Andean countries. 

11.2. ~1ell Forms of Trading 

The scope of the present Stu~y includes an investigation of various 
forms of trading in Latin America for reducing the need for usin~ 
strong currencies, for contributing by new forms of investment to the 
raising of the level of value added on exports and for reducins 
freig!lt costs by the logistical rat.ionalisation of ore transport and 
by complementation mechanisms in the utilisation of ores and the 
existinn installations in the Alu~iniu~, Copper and Tin sectors. 

The first non-conventional scheme was operated by Peru in 1974 when 
agreenent was reache1 to pay USS 300 million in oil to cover debts to 
the Japanese investors who had financed the Corth-Ea~tern ~il 

pi?eline. 
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11.2.1. Exchange 

Coapensated Tradinz is. in essence. the bartering of one 
product for another. The application of sophisticated 
co!'!rlercial and banking techniques makes it possible to 
distinguish betveen the various forms vhich are operated in 
Latin America today• especially in the external trading of 
Brazil. 

Simple Barter - This is a type vhich is only operated 
betveen the controlled economy countries of Europe and Asia. 

Svap - This is generally a "package" put together by a 
trdder vho collects together various products from one or l!IOre 
countries to be exchanged for those of a similar total value 
froa other countries. This requires sophisticated mechanisns 
for negotiation and the experience of the trader vho receives 
a percentage of the total value of the operation for his 
services. 

Sinple Co~pensated Tradinz - Consists of exportin~ goods to 
a country against ioports of other goods from the contractin~ 
cour.try. uit~ cancellation of the effectively shared values. 

Trianeular Counter-?urchasin~ - This takes place v'le~ 
country "A" exports to another country "B" whic~ pays for t'le 
o;>eration l:>y ?:1ea!ls of e~:>orts to country "C" whic'l in turn 
aakes CO'.!lj)ensation to country "A", either by means of exports 
of by payne~t in currency. Since the ne:;otiations in suc'1 a 
case are CO':'l?licated t'.1?re ar~ feu such O?erations vhic!l !lave 
been brought to co~pletion. 

Counte·:-Purchasinz - This is t!te utilisation by one country 
of its purchasinz po~er in order to sell to another country. 
Country "A" nakes its purchases fron country "B" conditional 
on the purchasing by country "J" of goods originating in 
country "A". This is. in other vords 1 the concept of 
equilibratin: the balance of payments betveen pairs of 
countries, quite often operated betveen the Andean Countries. 
Such a concept is today the cause of a conflict between Japan 
anrl the United States. 

Purchasing of Production (or Offtake) - This occurs vhen a 
country contracts to purchase textile machinery for vhich it 
vill pay, in vhole or in part, by means of the goods produced 
on it. This offers the purchaser tvo major advantages: a 
secure market for his goods and a guarantee of the quality of 
the goods to be manufactured. 

This method is vell adapted to the acquisition of 
metallurgical plants, vhere part payment may be made by oeans 
of finished or se~i-finished products. 
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11.2.2. Financing 

A considerable variety of fores of financing have been devised 
for trade bet~een Latin-knerican countries, and aoon~s~ those 
vhich have been observed are the following : 

Clearin3 - This has been practised for oany years within the 
ALALC/ AUDI countries, on the basis of the Santo Domin30 
Agreement on PaJl!lents, under vhich exports from AUDI 
countries are credited to their accounts, centralised in the 
Peruvian Central Reserve Bank, whilst the respective total 
imports into AUDI are set against these, or used to liquidate 
thea, every four months. 

In 1987 the balances still to be paid represented only 17: of 
th~ total movements, that is to say a total of US$6 could be 
!'IO!>ilised for every US$1 actually disbursed. This systen is 
based on the correct and punctual payment of the balances; in 
practice there have been pro!>le~s due to delayed settle~ents 

by so~e countries. 

It should be noted that the Quito Protocol, ratified !>y the 
Andean Countries on 23 ::ay 1933, envisa~ed in its Article 89 
the establish~nt of an Andean financin3 syste"!'I for trade 
beti:een t'le :-!e"".lber States and those in the Andean su!>-region, 
coordinated vith the Andean Develop!ilent Cor?oration and t!le 
Andean Reserve Fund for such proposals. 

Clearin~ wit~ Traders - A variant of clearinz is that operated 
by so~e ex?ort co~panies (traders) with Major resources and 
contacts: they receive eoods fro:n some countries a~ainst 
their purchases fror.i other countries, all operating throu:!t 
the trader. 

Acquisitions - As seen in paragraph 11.2.1. exports may be 
used under the offta~e systen to finance all or part of the 
acquisition of aachinery or shares in coopanies in the 
i~porting country. 

This is particularly valuable when the governoent of the 
i~portin~ country wishes to privatise coapanies and to receive 
goods in exchanze for shares in such co::lpanies. C!li le has 
initiated processes of this type in order to privatise sooe 
companies which are thus converted into Joint Ventures. 

On other occasions the credits earned by raw material 
producing co~ntries can be exchanged for shares in the debtor 
countries. 

Payment in Services - Another method which has been practised 
in one or other foro is that of services against products: a 
clear example of this would be the payr.ient of maritime freisht 
char3es by aeans of concentrates or ingots. Technical 
services, studies and consultants can however be paid for in 
currency. 

:;ultinational :o':'l2anies - This heading is to be rer,ardec! as 
covering the formation and operation of Latin-American or 
Andean r:tu'Ltinationals with the participation of forei.:;r: 
capital and w~ich are to be involved in the function of 
tra~in!! in ninin~, netallur~ical ant:! r.'letal en~ineerin~ 
products. Sucli co-npanies would O?~rate in various ne~!>er 
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countries and could eoploy one or more of the for!'ls of pay::tent 
indicated in the para3raphs above. 

Projects for Andean Industrial Integration - Provisions are 
aade in Article 40 of the Quito Protocol for the ex?loitation 
of an industrial range or fa-,ily of products fro!:I various 
origins; these can be of short or mediu?:a duration for the 
manufacture of an entire range of Dining products, such as the 
salts and other derivatives of aluminiU!ll, copper and tin, vith 
great advantages for the processing plants for these products. 

Custo~s duties - Although tariffs on the products covered by 
this study are relatively lov (see sections on the individual 
countries) a rationalisation of trading which vould peroit 
their total re:-ioval vould facilitate azree::aents !>etv<!en the 
ALADI countries in the minin3, concentrating and refinin~ 
sectors, and could then be extended to the derived products 
nanufactured by one or nore AL.IJ>I ~ultinational conpanies. 

Free !ones - Brazil, Chile and \enezucla have been pioneers in 
Oj>eratin:; the conce;>t of the Free Zo:le, and t'lis has bee'l 
exten1ed to ot~er ALADI countries vit'l a favoura~le effect on 
tradin3 in finis'1e~ products. 

:1ari ti'."le Trans!lort - As !tas already be~n seen t>ne of t'.1e 
obstacle· preventin~ efficient marketi:l~ of the products 
covered oy t'lis study, vhich are by their very nature of hi~~ 
volu::ie and/or vei:ht and .:hich are of relativ!!ly lov unit 
value, is the lac~; of suitable ::1eans of transport, v'let'1:?r 
coastal, trans-oceanic or on land. 

Any actions 1.?''lich can be taken to i~prove and inteerate t'.1is 
i~portant factor in production can only have beneficial 
effects on the sector under study. 

Use of the Dcternal Debt A nu::iber of countries have 
inpler:aented ?!larketing practices, designed to develop t'1eir 
foraien trade, on the basis of pay;:ient of their Dtternal Debt. 
In suc'l cases it is the governaent of t'le exportin~ country 
vhich pays the oanufacturers for the exporte1 ~oods, a~ainst ~ 
total or part credit for the ir:i;>orter, on behalf of the 
txternal Debt. The exports can be paid for, in whole or in 
part, vith External Debt prooissary notes, vith the exporter 
profitting from the discount corresponding to the value of the 
goods in the Promissary Note. 

Special Reaiona'l !'rogrames - :-tention should be nade of the 
re3ional and subregional bodies vhic~ prooote sche~es for 
developing exports throu3hout the vhole of Latin A~erica. 
A.'lonest these are BLA!>I:X, CAF t CARICO:t, Jur:Ac, SIECA and 
others; their support should be soueht in re card to the 
develop~ent of trade in t~is Sector. 
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A contractual systen called 'Toll' operates vit:tin t'le m1n1nz industry: 
this involves one of t~e parties using the installations of the other, vhen 
capacity is availa!>le on either a specified or ad hoc basis, and against 
paynent for the facilities provided. The My Processed product is 
returned to its ori~inal ovner for aarketing or for subsequent utilisation. 

Such contractual processing can be involved at any stage betveen the 
processin:; of raw riaterials iilto conce:itrates up to t'le convertin~ of 
refined :!letals to se~i-finis'le~ pro~ucts. An exa~µle of t'1is vould be the 
processin~ of cop?er cathodes to produce vire w'lic~. after being retur!led, 
is then narketed by the ovner of the cathodes. 

The _syst'!~ can ~e O?erated l:~e:iever the ol-mer of t'1e ra~: ".'!~t~rial fin'!s 
'.1i:1self i!l one of t'.1e follo!linr. situations : 

- T'le ?ro~ucer does not o!Itl processin~ plants v'lereas the co!ltractor 
h~s availa~le caracity in ?lants u'1ich 'le ~as built for specific or 
ot'ler re~so!ls. 

- :;~ ?ro~ucer 'las excess ?rorluctio:i ~~ic~ 'le cannot ~rocess in ~is 
o~:!l installations, an" another ?rocessor !las e:::cess capacity w'1ich ;.H? 

c~!l provide a~ainst pa~-;,ent for t'le service. 

- The producer do'!s not possess t~e econonic or financial capacity for 
!>uildin~ or extendin~ !tis processin:; installatio?ts, and so utilise'> 
t'le availa~le ca,acity of the processor uho ~as invested in his ?l~nt 
ail~ who no~ be~efits fron t~e usa~e of his e~cess capacity, receivin~ 
an inco~e u~ich at least covers his variable costs. 

£'tis co,trsctual or toll syste~, as descri?>ed above, is \:'idely used in t~~ 

!".lininz industry, bot ti inside t~e country of the producer and also at 
international level. However whenever a country producing ores operates a 
toll a~ree~ent this is alnost always operated ~it'lin a develo,e~ country, 
a:i~ t'le processed products nay ~e retained in t~at country or sent o:i to 
ot)er develo~e·! countries. 

In t'le countries covered ?>y the study thera is productio:? w'.tich couH be 
processed in t~is vay, together with installations vhich could provide sue~ 
a service. This is the case vit~ the excess Peruvian and Chilean copper 
co!ice:itrates vhic!t could be processed in t'ie Caraiba smeltinz vorks in 
P.razil; t'1e refined copper is t~en returned to the ovnersllip of t'1e 
Peruvian or Chilean exporter for sale on the Brazilian narket or re-exporte~ 
to Peruvian or Chilean oarkets. 

Sioilarly nrazilian Bauxite could ~e processe~ into Alu~ina a~d Aluniniu~ in 
Venezuelan or Argentinian refineries, w'iich obtain t'teir suprlies of this 
product fro,, countries outside the re~ion and even countries outside t'le 
continent. 

'rte -:reat adva=itace of t~is toll syste.., is that t:-.e a".'lo11nt of money "'11ic'l is 
transferred fro~ Qne co~?any to anot'ler is only t'ie pay,ent for t'le service 
and not t~e total value of the ~etals involved. 

The syste, eli~inates t~e need for one country to buy fro.., anot~er, usin~ 

scarce currency, t'lose ;>rod~cts ~1'1ic'l it needs to proceu in its 
install~tion~ w'lic~, for structur~l or ec~no~ic reaso:is, have a~cess 
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processinri capacit~. 

In countries sue; as Arzentina and Brazil, vit; enor.:ioas ~rocessin~ 
capacities for both concentrates and also intert~cHate ant! refi ted products 
u!tic'? are re'!uced at t'te ?rese"lt ti!'.'le to al'.'."19st 'lalf their out9ut, t~e 

altern~tive of havin~ toll a~ree-:ie"lts vit; pro~ucer countries suc'l as Peru 
an·~ '::'.tile l:Oultl na~e it possi!>le to use the present under-utilised 
capacities of t'leir installations, and vithout having to pay out in foreign 
currency the full value of the materials involved. 

L'!lilst the advanta~es of t!le toll syste!ll aay seer.a to be greater for the 
producer countries, since they utilise their capacities and hence their 
investl!lents, the serv1c1ng countries o~tain considerable benefit fro~ 
reversing the flov of currency needed for utilising their plants in such a 
vay that, instead of havin~ to pay for the products to be converted in t~eir 
ccuntries they r~ceive forei:r-i currency to t~e value of the service given, 
so beco~ia~ receivers instead of exporters of currency. 

As ;as alrea1y been poiated out t'te conce~t of contract or toll O?eratioa 
can be e~~lo~e~ at any p~int fro, t,e initial sta~es of t,e ,inin~ O?eration 
up to the convertin~ of refine~ products into se,i-t:ianufacture~ goods, an~ 
cay even be extended to cover finishe~ products. 

Se::1i-refined or finis:1e1 products can be returne~ to the country of ori::in 
for t'.le do"'l~stic :iar::et, can be !!Ulrketed in the country of processin;;, or 
ca:i be re-ex?orted, oa be~alf of t'le ori~iaal country, to a thiri country. 

One li~itation on this last alternative is the fact that the utilisation of 
finished ?rocucts in countries or zoaes outside t~e re~io"'I encounter 
restrictions on t'1e b1j>orti,~ o! !!tanufactured goods, =:iven t'lat t;ese 
ex:>e>rts co,!)ete t:it:1 t!lose other ;>ro"!ucts vhic; '1ave been C0"1Verte1 in t'l'? 
develo?ed cou~tries fro, t~e sa,e ra~: ,aterials ~hie'? t'tey purc'lase fro, us 
at t'le y>rese:it ti-;e ~!it:t very little or no convertin: havin: bee:i carried 
out on t'le:;i. 

!'tis ~r~~le, ~1ill be analyse~ in the study on co~ple~entarity at the level 
of seni-finis;ed P-nrl finis'ted ~oo~s. and for eac'1 S?ecific case. 
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It has ~e!l possible to identify 
c<r.!tpleaentarity in betveen the countries 
of the r:setals Alu:itiniU"l an~ Copper. 

soge specific possibilities of 
covered by the Study and in respect 

13.1. Contract Processin~ of Co?per Concentrates in Brazil 

T'.1e Caraiba Sneltin~ ;:or'!ts i!l Brazil needs annually so,e 450.00(.l 
tort,es of Co;>;>'!r Concentrates for its o;>eratio:i: of t'les~ only 
110.~~~ tonnes are ?roduce~ locally. The re!lainint quantity has to 
be inported. either froo Peru and Chile or fro-~ countries outside t~e 
re~ion sac~ as Can~~a an~ Afric~. 

In or~er to ~ay for t~ese i~,orts ftrazil uses forei:n currency ~~ic~ 
coul:! he saverl i ~ CO!ltract or t.:>11 a~ree-,ents ~1ere esta'>lis~e·! for t'le 
?rocessi~~ of ~eruvia, a~d c;ilea, conce,trstes. 

7'1~ Carai~a s1elter 'las rece:itly ~e~~ sol1 "ay t"I~ ~razili3n r.ov~r~~ent 

to :>rivl!t'! i!lterests. a"t: it is to ~e ~1o;>e-! t"aat t'l~ :to:"!:: 

a11i,istrstio!l ~ill r~vie~ t~e contracts f~r su?rlie~ of concentrat~s, 
an-::~ t 11~ ·1o•Jl-! :,e a, o_>;>?rtu~~ ti-,e to e::l'.~ine t'le necess.:?r:· 
::iec~anis,s an-! facilities 11'1ic~ ;ioul'.! allo•! t~e contract ?roc'?ssb:: ?f 
conce:itr3tes fro~ Peru ~:ii C'lile. 

13.2. Co:itract ProcessinJ o! ~02~er C3t~odes in ~ra~il 

T"aC! Continuo~s Castin~ plant at C3rai!>a :teuis 'las a capacity for 
processi,~ ~!lic'l is :;reater t'lan t'le pr,,tfuction of' t'1e refine?':;·, 
leavin~ 2 ca:>ac:ity of a?:>roxii:tately 70,f\OO tonnes availa~le for t;e 
pro"uctfon of Co?;>e?' ::ire fro::l i,;>orted cat~odes. Peruvian and 
C~ile~n producers of cat"lod~s coul~, instea1 of sellin~ their cat~o~~s 
as suc'1 or 'la\.'in~ t"le·1 processet! in ~er,a~ or C'!'?ines~ ?lants, 11av~ 

t~~~ ;>rocessed in t~~ Caraiba plant for distributio:i eit;er on t"1~ 
!;r~zi lian riar:;et or for re-c~;>ort t:> t~eir Ow.l nar~ets for wire. 

13.3. Contract Processing of Co22er Conce~trates and Flister a!td Refine-~ 
Co2per bet~een Peru and Chile 

~ere are apparently no ?ossibilities for co~ple~entarity ~etveen t~e 
Co?per in1ustries of Peru and Chile. since ~ot~ appear to ~e mutually 
co'"lpetitive. Hovever, and for existin:: econo'.:lic reaso?ts, 
opportunities are available in vhic"a CO?per concentrates and blister 
or refined cop;>er fro::i Peru or C!tih could be processed to r.aore 
sop~istic~ted products by using availa~le capacities in t"ae plants of 
t"1e other country. T'tese O?;>ortunities co,e a~out as t~e result of 
situations suc'l as s~ut-downs due to stri!:es or cli'.:latic factors i1"1ic"1 
affect transport an~ processin~ in the country of ori~in, or ~ecau1~ 
of t:1e advantazes offered by the tec'lnical characteristics of any 
particular plant or S::'l~ltP.r v'len processin.: a certain ty~e of ra:~ 
naterial. 
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nie identification and location of t?tes'!! possi~ilities for 
coo9le:ie:itarity re'.luire. !'IOre than a tec~nical and~·sis. the ~ooot:ill 
of tile parties. 

13.4. Contract ?rocessin~ of Brazilian ~ ... ~xite in Venezuela 

T!le alteiniun industries in Venezuela and !.razil have shown reverse 
patterns of developoent. l.'?lilst Venezuela has rapidly beco-:34! a 
producer of refined aluoiniu::.. iQporting the rav ::1aterials fro~ 

Guyana. ~a!!Mlica and other countries. the Brazilian industry ~as 
developed from the production of bauxite to the production of refined 
alurliniu::a. there bein~ at the present tine excess quantities of 
bauxite vhic~ cannot be processed in the nrazilian refineries. 

Venezuela "ias alreaf!y starte•.! vorkinr. bauxite in t'1e los Piji3uaos 
deposit ~~ic" ~ill produce sufficient ore to SU??lY its s-,elters an~ 
so eli,inate t~e nee~ to i~port ~au.~ite fro~ other countries. 
no~c~~r. an~ until it reac~es !his lev:!l of self-sufficiency. 
\'en:!zu~la could ?rocess in its 01-~ al•nina and aluai!'liu-:? refineries 
the ~Acess ~auxite ?roiuc:!~ ~7 ~ra~il. 

1}.5. Contr~ct ,rocessin~ of ~enez~elan Alu,ina in Arftentin~ 

;.i::.~~ • . Uu-:.inios Ar~l!ntinos. i:i?orts about 350,~Q tonnes of alu~in:i 

fro: Australia at t~e ore~ent ti~.e to sup?lY its Alu~inilr.1 ~efini!ry at 
?uP.rt') ~:a-:!ryn 1 l:'.il?r'? it ;>ro~uces a~O'..lt 1S:l 1 ~'.)") tOn!'les of refine1 
alu~iniu·1. 

T!lis sit~atii>n has arisen fr-:>-:i t:te fa::t t?tzt, ~~1en t;e plant •1as 
co7ls~ructe:! ani sources o! alu;:ii:ia uere bein: sou~:tt for it, t'l'!!re 
1:are no safe supplies in L3li"l :...~rica, so :\LUA~ si:n'!!c! a long-ter'.'1 
agreeo::ent vit'.l Australia for its su:;>plies. 

This contract e~?ires i!'l 19?~; fro• t~is tin~, and 3ive:i t~e pro~ress 
of t!Je .Uu·1iniu·1 inc:!ustry in :'razi 1 an~ Venezuela, the A!.UA!? pla:lt 
co'!.ll<! rec2h·e its su:1;>1i2s of alu,ina t~rou~·, contract processin.-. 
i!_::r~e:-:'!:its ::it'.1 t'lese CO'!J:'ltries. 

Alt'lou::'l not incluc!ei:l in t:ie ter"ls of reference of t!'tis study various 
specific possi:>ilities for co:nple::tentarity in t'le area of Zinc and Leitr! 
concentrates and t!Je convertin:: of alur:iiniu., were nevertheless identified 
durin~ the production of the study. These are as follo~s : 

13.6. Contract Proc~ssine of 7.inc Concentrates in !razil 

A possibility for con?le::lentarity exists in the 
Peruvian, ~olivian and/or Argentinian Zinc 
Parai !>una ~le ta ls !?efinery in :ilrazi 1. 

contract processing of 
concentrates in t'le 

At t~e presP.nt ti~e t~is refinery i~?orts a~out 100,0~1 tonn'!s of 7.inc 
concentrates princi;>ally by purchase frori Peru and also fro:-i outsitie 
t~e region. T!1e possihility of Peruvian ;>roducers havi!1."! t~""ir 

conce~trates proce3se~ un~er contract in t~is ~efinery Yould linit tie 
neet. for ~razil to pa7 in forei~n currency for t'l!' ~11lu~ of t'l!' s~1'!, 

so o;>eni:ie u;> the i:i-iense Prazi lian r:inr':et for Zinc to tt1e Peru\·i:!n 
:->ro 1~1::'?rs. 
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13.7 Contract Procesaing of Lead Concentrates in Bolivia 

The Fundici6n de Plomo at Karacbipaapa in Bolivia bas the capacity for 
processing approxi .. tely so.ooo tonnes of lead concentrates; tbi• is 
t~tally shut dovn. baving never started production because no 
concentrates were available to aupply it. 

Vitlaoat malting aay obaervation• on the cirC111m8tance• ander trbich this 
refinery •aa coaatructed the poasibilitJ exiats of using its 
iaatallationa for proc•••iag PeruYian or Araeatinian lead concentrates 
in order to prcrride its suppliea. At the preseat ti.lie these 
concentrates are exported to llorth America. Earope or 3apan. and the 
require11ents of the m.elters could be suppl..ented •ith the incipient 
production of l•ad concentrates in Bolivia. 

The possibility of operating this plant is further iaproved by the 
fact that Bolivia .applies Argentina ritb natural gH • and at the 
present time Argentina is experiencing probleas in paying loliva for 
this whilst, on the other band, Argentina supplies Peru rith grain, 
beef. etc., vith a favourable trading balance, so that a triangular 
trading operation could be est&blished which vould allow the use of 
the ~arachipmpa installations in sueh a vay as to simultaneously 
solve the problea of the payaent of debts between Argentina and 
Bolivia and those between Peru and Argentina. 

13.8. Converting of Al1111iniua in the ALUBOL plant in Bolivia 

There is a plant in Bolivia with a capacity for proceHing between 
4000 to 6000 tonnes of almainiua into bars. and this plant is totally 
paralyaed. The plant, vbich includes units for smelting, extru.ion, 
anodising. etc., vas constructed vith aasistance under the ALALC 
agreeaenu vith the object of supplying the Peruvian and Chilean 
aartets. Rovever, conflicts of interests in both countries blocked 
the entry of Bolivian aluainiua product• and forced the plant to close 
dovn. 

At the present ti• the installations at the plant are well aaintained 
and could be put back into opention i-diately if any of the 
countries in the region vbich produce aluainiua vere to decide to uae 
the vacant capacity of this plant to convert the Mtal into H•i­
finiahed or finished good•. 

Each and every one of these possibilities for compleaentarity necessitates 
further analysil to deteraine their feHibility. Within the liaitations 
under vhich thi• study vas carried out it vas not possible to do this. In 
addition it vill be necessary to break dovn the resistance of individuals, 
institutions and countries to nev sch ... • which could, in 1ome cases, affect 
the interests of the coapanies or countries involved. 
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Asociaci6n de lndustriales Latinoaaericanos 
Association of Latin American Industrialists 

Asociacibn Latinoamericana de Integraci6n 
Latin American Integration Association 

Asociaci6n Latinoamericana de Libre Comercio 
Latin American Free Trade Association 

Asociaci6n Latinoamericana de Instituciones Financieras de Desarrollo 
Latin American Association of Development Financing Institutions 

Aluminios Argentinos SA 

Banco Centroamericano de Integraci6n Econ6mica 
Central American Bank for Economic Integration 

Banco Interamericano de Des•rrollo 
Inter-American Development Bank 

/ 

Banco Latinoamericano de Exportacion 
Latin American Export Bank 

Banco Hundial 
World Bank 

Cartera de Comercio Exterior 
Export Trade Department of Banco do Brasil, SA 

Corporaci6n Andina de Fomento 
Andean Development Corporation 

Comunidad del Caribe 
Caribbean Co1111DUnity 

Consejo de Cooperaci6n Aduanera 
Customs Cooperation Council 

Centro de £studio• Monetarios Latino-anaericanos 
Centre for Latin American Monetary Studies 



CEPAL 
EC LAC 

COD ELCO 

COMIBOL 

CORFO 

CVG 

CCE 
EEC 

ENAF 

ENAMI 

EST AN SA 

FAR 
ARF 

FELABAN 

FINEP 

FHI 
IMF 

INTAL 

JUNAC 

PROCH ILE 

RECA!>I 

SELA 

SICE 

SIECA 
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COlllisi6n Econ6aica para ~rica Latina 
Economic Co ... ission for Latin America and the Caribbean 

Corporaci6n del Cobre 

Corporaci6n Minera de Bolivia 

Corooraci6n de F011ento de la Producci6n 
Production Development Corporation 

Corporaci6n Venezolana de Guayana 

Comunidad Econ6mica Europea 
European Economic ColllllUnity 

Empresa Nacional de Fundiciones 

Empresa Nacional de Minera 

Estaftos Argentinos SA 

Fondo Andino de Reservas 
Andean Reserve Fund 

Federaci6n Latinoamericana de Bancos 
Latin American Banking Federation 

Financiadora de Estudios e Projectos 
Agency for the Financing of Studies and Projects 

Fondo Monetario Internacional 
International Monelary Fund 

lnstituto para la lntegraci6n de Amtrica Latina 
Institute for Latin American Integration 

Junta del Acuerdo de Cartagena 
Board of the Cartagena Agreement 

lnstituto de Promoci6n de Exportaciones de Chile 
Export Promotion Institute of Chile 

Of icina del Rtgimen de Cambios Diferenciales 

Sistema Econ6mica Latinoamericano 
Latin American Economic System 

Secretaria de lndustria y Comercio Exterior 

Secretada Permanente del Tratado General de lntegraciOn Econ6mica 
Centroamericana 
Permanent Secretariat of the General Treaty on Central Ame~ican 
Economic Integration 
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Table 6.1.1. 

Dwinicm Repi>lic 
Haiti 
Jmaica 

tmted States 

maE (1) 
Frmce 
Federal Celllleny 
Greece 
llqary 
Italy 
lmmia 
Spain 
Savi.et thion 
Yupslavia 

~ (1) 
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Vcrld reserves of lluci.te, 1965 

2250 
'.JOO 
575 
235 

~ 
10 

20X) 

38 
38 

1642 
~ 

2 
(JOO 

300 
5 

50 
5 

300 
350 

19(i() 

Popi1ar Repj>lic of China 
India 

150 
l<XX> 

Inblesia 
Malaysia 
Pakistan 
'l\Jrkey 

c.eroao 
a.. 
QDaea 
Mm.ad>ique 
Sierra lA!lone z=•• 
Australia 

(1) 

Source : 

750 
1 r; 
IJ.: 
25 

6874 
600 
450 

5600 
2 

lltO 
2 

21<XX> 

Inell.des centrally plmned econany OCU1tries 

Mineral Fr.ts ald Problans, a.ire.au of Mines, USA 

17.~ 
10.n4X 
3.3331 
2.738% 
1.119% 

9.n4s 
0.143% 
o.~ 
9.524% 

0.181% 
0.181% 

7.819: 
0.143% 
O.Ol<Ji 
Z.857% 
1.429% 
0.024% 
0.238% 
0.024% 
1.429% 
1.667% 

9.333% 
0.714% 
4.762% 
3.511% 
0.071% 
0.()1)5% 
0.119% 

32.733% 
3.238% 
2.143% 

26.667% 
o.01m 
0.667% 
O.Ol<Ji 

21.143% 
21.143% 

0.952% 

100.00% 
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Table 6.1.2. \Uld proclJcticn of ludte (lbousmds tcimes) 

anmrt/'LEM 1982 1983 1984 1985 1986 o/o 1987 

SlJlll '1ID1rA ~-6 10265.8 U&\3.6 11737.9 12250.8 13.4% 11320.2 
Ira.it 4186.5 5238.7 6433.1 5M6.0 ~-3 7.1% ~.3 

bu- :Jl60.0 2193.0 D74.9 3738.3 Jm.6 4.1% 78X>.O 
Qiy-. 1783.1 2234.1 :m5.6 2153.6 3>73.9 2.3% 3>73.9 

mmw. ND!r.A & CQIBl£AN 8687.0 1Wi81.9 8134.9 62:JIJ.3 6963.9 7.6% 7996.5 
J-ica 8157.7 1Wi81.9 8734.9 62:JIJ.3 6963.9 7.6% 7659.9 
Other 529.3 0.01 336.6 

IOmlREUCA 732.0 679.0 856 0 674.0 510.0 0.61. 581.0 
tm.ted States 732.0 679.0 856-:\) 674.0 510.0 0.61. 581.0 

EIUE (l) 17689.5 17205.8 16834.0 17198.8 16863.3 18.5% nd 
Savi.et 1hioo 6400.0 6m.C 6200.0 6400.0 6275.0 6.9% nd 
Yugoslavia 3668.8 3500.0 3347.0 3538.0 3459.0 3.81 3394.0 
Greece 2845.5 2455.2 2296.2 2453.8 2225.0 2.4% 2457.8 
lblgary 2JJ27.0 2917.0 2994.0 2Bl5.0 ~.3 3.3% 3101.l 
Frmce 1737.0 1595.3 1529.5 1529.6 1379.0 1.5% 1271.l 
Other 411.2 438.3 467.3 lt62.4 503.0 0.6% nd 

~ (1) 5602.0 5462.2 581.)3.l ~-2 fl044.8 6.6% nd 
India 1854.0 1976.l 2078.0 2268.0 2338.0 2.6% 2916.0 
Popular Repi>lic of China 19~.o 1900.0 2(XX).0 2100.0 2200.0 2.4% nd 
Others 1798.0 1586.1 1815.l 1536.2 1506.8 1.7% 1393.6 

AFRICA 12531.4 13864.7 15850.9 15331.5 16126.3 17.7% 16148.7 
Q.linea 11827.4 12986.0 14738.0 13956.0 14656.0 16.1% 14656.0 
Other 70ft.O 878.7 1112.9 1375.5 1470.3 1.6% 1492.7 

<XVmA 23625.0 24372.3 31537.0 31839.0 '32432.0 35.6% 34aX>.O 
Australia 23625.0 24372.3 31537.0 31839.0 32432.0 35.6% 34aX>.O 

1lmJ) 'lUl'AL n81J6.o 79531.7 92549.5 88924.3 91191.l 100.m nd 

(1) Incl\lfes centrally plamed ec:onany comtries 
R1IE: 1he percentage figures refer to 1986. 
Source : World Metal Statistics, mA, 1988. 

• 
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Table 6.1.3. &xld procb:ticn of Allllina ('Dlousands tormes) 

ammr/YDR 1983 1984 1985 1986 o/o 1987 

SIJIR MUlr.A 2343 3258 3't73 YJ37 u.m 3IJ96 
bu- ll54 1237 1242 1•n ·-~ 1363 
llnzil 629 882 10IJ6 1197 3.7% 1273 
1lmnueh 5'iO llllJ 1135 U69 3.91 1lflO 

mmw. llU1Q 'CARimlM 1907 1m 1622 1586 4.8% 15n 
.Jmmjca 1907 lm 1622 1586 4.8% 15n 

lDDIMDI.rA 5336 58116 4744 4335 13.2% 500) 

Olited States 42.20 4TJ/J 3725 JD) 10.1% )IJ5() 

Qimda 1116 1126 1019 1015 3.1% 1050 

BllH: (1) 5406 64n (iQ23 6178 18.8% 63>3 
Federal Gemmy 1500 1701 1657 1560 4.8% 1313 
Yugoslavia 1010 1135 1138 1117 3.4% 1()1)7 
Frmce l<XJIJ 1031 m 884 2.7% 866 
Other UK>7 2605 2351 2617 8.0% '192.i 

~(l) 1915 2132 2020 1684 5.1% 1461 
Japan 1378 1"88 1336 956 2.9% 711 
Other 537 644 684 728 2.2% 750 

AfRIO. 564 535 565 5n 1.7% 543 
Qrine.a 564 535 565 5n 1.7% 543 

<XDNIA 7231 8781 8792 9423 28.7% 10105 
lustralia 7231 8781 8792 9423 2.8.7% 101(6 

mrAL (l) 24702 '1!737 2723CJ 27715 84.6% 288M 

cm; (2) 3M7 4595 4156 5061 15.4% 5106 

lD[J) mrAL • (1) + (2) 28369 33332 3ll'J5 32n6 100.0% 3l'J86 

(1) Does not inctme centrally plsned ecamay C1CU1tries 
(2i Centrally Plarned F.ccn::llly Comtries 

IOI£: 'lhe percentage figures refer to 1987. 

Source : Metallstatistilt 1983-1987. tletallaeaellschaft, Germany. 



- 73 -

'bible 6.1.4. Vorld production of Primly Almini.a 
(lbrusmds tomes) 

<XDURr/YF.AR 1983 1984 1985 !986 o/o 1987 

SIJIH MUie.A 901.2 1001.8 1121.0 1)59.8 8.m 1430.8 
lrai.l ~.7 455.0 549.2 757.4 4.91 er.J.5 
Vmemela 335.2 386.0 "°3.1 423.0 2.71 4'.l>.8 
~tim 136.4 137.8 131J.9 150.7 1.0& 155.1 
bu- 28.9 23.0 28.8 28.7 0.21 1.4 

aimw. .AIUIC.A ' CARmeN )IJ.7 44.0 42.7 37.0 0.21 75.7 
lleJdm )IJ.7 44.0 42.7 37.0 0.21 75.7 

lOlDI MDIC.A -ill44.4 5321.0 4782.0 431Jl.7 28.3% "891.0 
lm.ted States 3353.2 1'0IJ9.0 l49'J.7 :m6.5 19.6% 3342.9 
a.ma l()IJl.2 1222.0 1282.3 1355.2 8.71 15118.1 

BIUE (1) 61113.8 6523.4 6375.5 6498.0 41.91 nd 
SCJviet 'lbim 2400.0 llX>.O llX>.O 2350.0 15.2% nd 
bmy no.6 760.8 724.1 729.1 4.71 798.8 
Federal Gem8rJ¥ 743.4 m.2 745.4 763.7 4.9% 737.7 
Frmce 3fl.>.8 341.5 293.2 321.8 2.1% 322.5 
Other 21911.0 2343.9 23U.8 2333.4 15.0& nd 

,AgA (1) 131J3.5 lW.l 1587.1 1556.1 10.0'1 Ill 
P\:Jpu1ar lepj>lic of Q1ina 410.0 435.0 435.0 490.0 3.2% nd 
Japm 255.9 286.7 226.5 llt0.2 0.91 lt0.1 
India 'Jl.)1.1 268.5 266.2 257.1 1.71 253.4 
Other 519.9 1D3.4 1360.6 1415.9 9.1% nd 

AFRICA 421.4 413.0 473.2 552.2 3.6% 572.0 
South Africa 161.3 167.4 164.6 169.6 1.1% 172.2 
f&ypt llt0.2 172.5 178.5 176.9 1.1% 179.4 
Other 119.9 73.1 l~.l "}{)5. 7 1.3% 220.4 

ClDMIA 695.2 9117.7 1()1)5.2 1111.2 7.2% 1273.2 
lust:ralia 475.1 754.8 851.9 875.0 5.6% 1024.2 
New 7.ealml 220.1 242.9 243.5 236.2 1.5% 249.0 

llmJ) 1mAL 14309.2 15921.0 15476.7 15506.3 100.17: nd 

(1) Inclu:Ses centrally plamed econaay CICQltries 

R11'E : 1he percentaae figures refer to 1986. 

Source : World beau of Metal Statistics, USA, 1988. 
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'bble 6.1.5. b-td ~on of Al.minim 
('lbausmls tomes) 

<Dllm/YFM 1982 198.l 1984 1985 1986 o/o 1987 

SIJIB llD1c:A. 410.9 474.9 562.3 615.4 732.0 4.51 7fJ0.8 
lrazil 281.9 210.6 29ft.8 347.5 423.7 2.61 431.8 
...... Jel• 47.9 81).0 m.3 147.0 135.0 o.m 135.0 
Alpdm 62.9 S>.4 101.2 S>.9 121.3 0.71 142.0 
Other 18.2 34.9 36.0 40.0 52.0 0.31 52.0 

aimtAL llD1c:A. ' CARimM 65.9 57.7 73.0 78.5 Slt.5 0.31 nd 
llexico 61t.4 55.9 n.o 76.0 52.0 0.31 52.0 
Other 1.5 1.8 2.0 2.5 2.5 o.m nd 

1DrDI llD1c:A. 3878.0 ""69.0 4793.0 4628.0 ~.4 28.4% 4858.4 
DB.tell States 3581.0 4221.0 "457.0 4282.0 4316.0 26.4% 4536.0 
Cmada '297.0 2118.0 336.0 346.0 322.4 2.m 322.4 

BIDE (l) 6368.S 6498.4 6567.6 fi647.6 6916.8 42.31 nd 
Soviet 1hion 18>.0 1850.0 um.o 1850.0 1885.0 11S1 nd 
Federal Gemmy l<XX>.2 l<BS.O 1151.6 llfi0.9 1186.7 7.31 1185.7 
Frmce 578.4 613.4 579.3 586.1 592.6 3.6% fm.2 
Italy 420.0 4~.o '"8.0 470.0 510.0 3.1% 465.6 
tmted Iiopn 326.3 323.4 369.5 350.4 381).1 2.4% 3n.6 
Other 2163.9 2196.6 2219.2 ~.2 2353.4 14.4% nd 

~ (1) ms.2 3432.2 3140.1 31«>.2 3516.6 21.SI m 
Japm 1654.2 1820.8 15n.o 1694.8 1624.2 9.91 1696.9 
lbpllar Repi»lic of <hina sm.o 620._ m.o 100.0 750.0 4.6% m 
ID!ia 219.7 218.5 310.0 '297.6 310.0 1.91 310.0 
Other 574.3 m.9 67.8.1 787.8 832.4 5.1% m 

AFRICA 1n.4 in.6 19114 212.6 179.1 1.1% 189.7 
Scutb Africa 69.3 62.8 76.8 n.o 75.4 o.si 89.7 
Fgypt 58.0 67.0 70.0 62.9 58.0 0.4% 58.0 
Other 44.1 47.8 44.6 n.1 45.7 0.31 42.0 

CXDNIA 236.0 268.3 '297.4 318.2 323.3 2.m 352.5 
Australia 212.2 242.2 265.4 283.5 '293.6 1.81 318.7 
., 7.ealmi 24.0 26.1 32.0 34.7 '29.7 0.2S 33.8 

YmJ> mrAL 14154.0 15378.1 15624.8 1598>.5 16360.7 100.0% m 

(1) Incl\lles c:mtrally pl....S eccmay OOll'ltries 

101'E : 1he perc:mtage figures refer to 1986. 

Sources : World lllreau of Metal Statistics, USA, 1988. 
Hetallstatistik 1983-1987. Hetal lguellschaft, r.emmy. 
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Table 6.1.6. AUJIOOlM Intematianal trade - FJqJorts of Refined Metal 
(~tomes) 

CXDlIRr/YF.AR 1982 1983 1984 1985 1986 o/o 1987 

SOJDI .AtEUCA 343.2 sor..5 379.3 661.2 661.0 11.21 7"8.9 
Vmezuela DS.6 292.2 179.1 382.9 275.5 4.71 D.8 
jqmtina 67.6 57.0 :l>.l 70.8 34.8 o.~ 12.0 
9lrinm (i().J 38.9 22.2 28.4 27.2 0.5'1 3.2 
:kai.l 6.7 116.4 14i.9 179.1 323.5 5.5'1 U>.9 

CDllAI. MDICl ' CARl&AN 0.2 0.6 0.8 0.2 2.7 o.m nd 
ll!ldco 0.2 0.6 0.8 0.2 2.7 o.m nd 

llll'DI RDir.A 1260.5 1286.1 1092.5 1425.7 1374.8 23.4% 1"60.1 
tmted States 364.1 3€i0.7 259.6 374.9 211.1 3.~ 288.3 
Claala 8136.4 925.4 832.9 1050.A 1163.7 19.Sl 1171.8 

BIDE 2Dl8.4 2361.7 2184.3 2154.6 2136.9 36.31 2299.6 
bvay 545.4 637.4 638.7 643.8 646.5 11.m 754.2 
Bollmd 350.8 433.3 279.0 296.8 :1>1.3 5.1% 314.4 
Federal Gemany 255.4 321.1 293.9 281.7 :1)1.7 5.1% 333.6 
Frmce 182.7 lCi0.7 146.6 115.4 143.3 2.4% 119.3 
Spain 145.3 165.9 232.8 DS.4 146.4 2.5% 106.9 
Other 538.8 643.3 593.3 6a3.5 597.7 10.2% 671.2 

~ 360.4 495.6 432.3 528.2 519.1 6.8% 535.8 
Bahrain 157.0 191.6 109.8 74.3 136.8 2.31 146.1 
tmted Arab Bnirates 125.3 147.3 143.8 150.7 155.6 2.6% lle6.0 
Inrb>esia 16.0 113.4 142.0 238.7 179.7 3.1% 179.7 
Other 62.1 43.3 36.7 64.5 47.0 0.8% 64.0 

AFRICA m.2 315.1 281.1 218.9 365.4 6.2% nd 
Qaa 174.2 82.3 44.2 20.6 104.4 1.8% nd 
Fgypt 84.6 69.6 99.9 55.9 115.6 2.0% nd 
Other 71.4 163.2 137.0 142.4 145.4 2.S'% rd 

<D'IBIA 325.9 413.2 536.7 785.8 763.3 13.0% 942.3 
Australia 185.6 221.0 326.0 563.7 579.5 9.8% 707.3 
New 7.ealmd 140.3 192.2 210.7 222.1 183.8 3.1% 235.0 

lDLD mrAL 4687.2 5435.5 4978.3 5798.1 5884.4 100.0% rd 

R7IE : 'lhe percentage figures refer to 1986. 

Source : lbrld beau of Metal Statistics, USA, 1988. 



- 76 -

Table 6.1.7. lotematimal trade - 'lllpJrt.s of Refined Metal 
('lhousmd~ tames) 

anmrt/YUB 1982 1983 1984 1985 1986 o/o 1987 

SIJlll~ BIR 3.6 5.9 m DR DR nd 
lrazil 10.8 3.0 4.6 2.6 1.1 O.Ol 2.3 
..... -u 1.3 0.3 0.3 0.4 2.6 O.Ol nd 
Axpitim 0.3 1.0 Dll nd 

CDDW. AIEl1CA ' r.ARJ&AN 28.3 10.7 25.1 '29.7 3.6 0.11 6.0 
lla:ico 28.3 10.7 25.1 '29.7 3.6 0.11 6.0 

lDDI RIJllrA 638.9 m.6 9'l2.9 927.5 1409.0 21.81 1294.9 
lilited St.ates 614.5 742.0 879.3 867.7 ~.5 :11>.81 W.1.5 
am.ta 24.4 :J>.6 43.6 59.8 64.5 1.0% 53.4 

DUE :11>55.8 2288.9 2346.7 2NJ7.2 2633.3 lt0.8% 2528.9 
Federal GellllllY 565.3 592.1 722.8 721.6 783.7 12.2% 734.0 
Frm::e 352.0 Y..6 365.0 JIJS.9 428.0 6.6% lt07.l 
Belgiua 267.4 281).0 311.0 :1>7.9 :1>7.4 4.81 315.5 
Italy 211.2 254.5 '291.8 319.9 Y.7.7 5.4% 376.9 
llollmd 195.5 284.6 133.0 135.2 151.1 2.3% 145.5 
lhited tingdm 154.2 163.6 172.1 147.4 182.2 2.81 175.8 
Other 310.2 310.S 351.0 379.3 433.2 6.'.7% 374.1 

~ :11>16.5 7ll05.5 2092.6 2604.3 2193.2 Y..OI 2615.6 
Japm 1446.6 1603.7 lY.7.8 1575.5 1366.0 21.2% 1835.3 
Fopular Repi>lic of QUna 169.6 283.8 252.7 487.9 266.2 4.1% 148.1 
South Korea 105.2 333.8 142.4 160.2 184.5 2.91 700.2 
Other 295.1 384.2 Yf9.7 300.7 376.5 5.81 432.0 

A1R1CA 0.8 0.9 0.8 0.3 0.4 0.0% nd 
South Africa 0.8 0.9 0.8 0.3 0.4 0.0% nd 

<XDNIA 13.9 5.2 0.7 1.1 0.8 0.0% 0.5 
.Australia 13.9 5.2 0.7 1.1 0.8 0.0% 0.5 

mu mrAL 4903.4 5850.4 5558.0 6138.4 6448.9 100.0% nd 

lOl'E : 'lhe percentage figures refer t.c 1986. 

Scu'ce : li>rld :aireau of Metal Statistics, USA, 1988. 



Table 6.1.8. 

Yr.AR 

1950 
1951 
1952 
1953 
1954 

1955 
1956 
1957 
1958 
1959 

1960 
1961 
1962 
1963 
1964 

1965 
1966 
1967 
1968 
1969 

1970 
1971 
1972 
1973 
1974 

1975 
1976 
19n 
1978 
1979 

198> 
1981 
1982 
1983 
1984 

1985 
1986 
1987 

(1) 
(2) 

Source : 

- n -

International Prices Cts¢/lb) 

QIRM' PRICES (1) CXR;TANr 1987 PRICES (2) 

17.713 111.769 
19.<XX> 105.lm 
19.410 108.114 
20.931 116.586 
21.784 99.98!) 

23.668 107.681} 
24.032 105.981 
25.416 1()1). 797 
24.790 104.862 
Vt.738 104.642 

26.<XX> 1()1).98) 
25.428 107.560 
23.875 100.036 
22.623 93.659 
23.741 96.863 

24.':IJ7 98.273 
24.500 95.550 
24.978 94.417 
25.583 92.866 
27.176 93.214 

2.8.716 92.753 
29.<XX> &J.610 
26.409 73.945 
25.<XX> 62.250 
34.133 84.991 

39.786 90.314 
44.341 94.890 
51.33') 102.678 
53.075 97.658 
59.3')5 97.la! 

69.566 98.784 
76.<XX> 96.520 
76.<XX> 90.4/tO 
n.667 &J.317 
61.054 61.no 

48.~ 51.734 
55.869 58.104 
72.445 72.445 

Metals Week US Market 
~tained by applying a correction for inflation in the thited States 

Fngineering and Mining Jwmal, 1988 
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Table 6.2.1. hld reserwes of Qipper. 1985 

Millions tomes Feroentage.s 

smBNEllr.A 94 27.6471 
awe 79 23.235% 
1'!r\1 12 3.5291 
Other 3 0.8821 

CJBIRAL JIB1CA ' aRil&'M 18 5.29'4 
llmrico 17 5.am 
Other 1 0.294% 

RRIR .MEllr.A 74 21.765% 
r.n.la 17 5.<Xm 
thited States 57 16.765% 

ERR (1) 50 14.706% 

~(1) 26 7.6471 
Philippines 12 J.sm 
Other 14 4.118% 

AFRICA (i) 17.6471 
1.aire 26 7.64i'i 
1.ad>ia ~ 8.824% 
Other 4 1.176% 

<D'.ANIA 15 4.412% 
Australia 8 2.353% 
Paps& New Q.U.nea 6 1.765% 
Other 1 0.294% 

lDnI> TOrAL 340 100.am 

(1) Includes centrally plamed ecxn:my COl.lltries 

Source : Mineral Fact.I md Problam, lbreaJ of~. USA 
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Table 6.2.2. lbr Id mining prod\x:tion 
(Thousmds tomes, finished metal} 

<Xllrm"'/YF.AR 1982 1983 1984 1985 1986 o/o 1987 

SJ1Dl A'IJUCA 1625.6 1614.2 1692.6 1791.l 1832.0 21.8% um.o 
Odle 12\2.2 1257.5 1290.7 1356.4 1399.8 16.61 1375.0 
Peru 356.3 322.2 364.7 391.4 397.4 4.71 392.3 
Brazil 24.4 32.1 35.2 41.0 34.0 o.u 35.7 
Other 2.7 2.4 2.0 2.3 0.8 o.m o.o 

<Dl'R.\L RDICA & CARIBBFAN 241.7 203.8 182.7 182.0 185.5 2.2% m 
Mexico 239.1 3:16.1 18>.0 178.9 181.9 2.2% 3:16.3 
Other (1) 2.6 2.7 2.7 3.1 3.6 o.m m 

lDl'JHA~C\ 1759.5 1691.1 1824.4 1844.4 1845.8 21.91 1994.6 
iiit8i' States 1147.0 1038.1 1102.6 1105.8 1147.3 13.61 1274.7 
Canada 612.5 653.0 721.8 738.6 698.5 8.31 719.~ 

Elll1E (1) 18)1).9 1877.2 19li:.9 1926.0 1913.1 22.71 uJ 
Sari.et Uri.at 1010.0 1020.0 1020.0 1030.0 1030.0 12.2% m 
l\ilmd 376.0 402.3 431.0 432.0 435.0 5.2% ne. 
Yugoslavia 119.3 129.5 116.2 116.7 116.7 1.4% I I I .0 
SNederl 55.4 74.6 85.8 91.8 87.4 1.0'! 90.3 
Other 249.2 250.8 261.9 255.5 244.0 2.9% m 

~(l) 836.5 850.6 855.9 872.8 883.2 10.5% m 
Philippines 292.2 271.4 233.6 222.2 217.0 2.6% 215.0 
Pbpllar Replblic of auna 187.0 185.0 190.0 200.0 210.0 2.5% m 
Other 357.3 JIJ4.2 432.3 450.6 456.2 5.4% m 

AFRICA 1354.0 1425.9 lli04.4 1340.2 1326.7 15.8% 1261.8 
Zad>ia 529.6 591.3 576.0 510.8 512.9 6.1% 500.9 
Zaire sm.8 sm.2 SCX>.7 ~.1 S<Yl.6 6.01 473.2 
South Africa "JJJ7.1 211.8 212.0 "JJJ3.9 "JJJ3.2 2.4% 192.7 
Other 114.5 l"JJJ.6 115.:' 123.4 1~.o 1.3% 87.0 

OCEANIA 415.3 444.7 li00.1 434.8 427.0 5.1% 414.6 
Australia 245.3 261.5 235.7 259.8 248.4 3.01 223.0 
Papua New QJinea 170.0 183.2 164.4 175.0 178.6 2.1% 191.6 

YR.D rorAI. 0042.5 8112.5 8275.0 8391.3 8413.3 100.01 nd 

(1) Inclmes centrally pl.amd econany COllltries 

• ten:: 'Ihe percentage figures refer to 1986. 

Source : World keau of Metal Statistics, USA, 1988. 
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Table 6.2.3. World pr:ocb:ticn of smelted Capper (1) 
('DllJusands tclmes, finished Et.al) 

anmrt/YDR 1982 1983 1984 1983 

SIJDIRDICA 1379.6 1413.5 1476.7 1523.1 
Odle 1046.8 1058.9 lOJB.3 1088.5 
Pen! 323.2 295.9 331.l 354.0 
Brazil 9.6 58.7 47.3 8).6 

<Dl'ltAl. RDICA & r.ARIBBFAN 61.7 69.9 70.4 71.1 
Mexico 61.7 69.9 ""C.4 71.l 

tOmlAIEUCA 1433.2 1393.4 1623.4 1673.3 
lhited St.ates • lmD.8 987.0 1183.4 1193.3 
Cmada 4U.4 "°6.4 IMO.O 4M.O 

EJOIE (2) 2415.9 2415.4 2437.4 2518.7 
Soriet lhioo 11~.o 1120.0 1120.0 1140.0 
Folni l<iO.O 357.0 365.0 38>.0 
Federal Gemmy 240.0 253.6 225.5 248.0 
Spain 135.0 118.0 U7.2 120.5 
Yuplavia u ·.o 119.3 126.l 127.8 
Other 44i- 9 447.5 473.6 502.4 

~IA (2) 1524.2 1577.0 1584.8 1641.0 
Japm 1046.3 1061.9 929.0 932.6 
Pqu1ar P.eplblic of Qrlna 235.0 225.0 245.0 275.0 
South Korea 119.4 124.0 100.2 112.7 
Other 123.5 166.1 310.6 320.7 

AF1UCA 1319.2 U>S.9 1248.8 U51.8 
i.amia SM.7 562.7 531.9 544.2 
1.aire 466.4 -465.5 "465.5 471.5 
South Africa 191.8 192.3 180.8 168.4 
Other 80.3 85.4 70.6 67.7 

C:Q'ANU 180.3 181.8 188.0 175.4 
.Australia 180.3 181.8 188.0 175.4 

lDl.D 'l'OrAL 8314.1 8356.9 8629.5 8854.4 

R7IE : h percentage figures refer to 1986. 

(1) 
(2) 

Soorce : 

Metal produced as anodes or blister copper 
lnclu!ing centrally plmned econauy COU'ltrie.:i 

World keai.• of Metal Statistics, USA, 1988. 

1986 

15'!0.l 
1U4.l 
335.0 
101.0 

58.9 
58.9 

1668.6 
1195.9 
472.7 

2534.7 
1155.0 
370.0 
238.6 
135.2 
127.2 
~.7 

1747.8 
962.1 
3~.o 
123.2 
332.5 

1246.2 
514.1 
472.9 
184.0 
75.2 

177.6 
177.6 

8993.9 

o/o 

17.31 
U.5% 
3.71 
1.11 

0.71 
0.71 

18.6S 
13.31 
5.31 

28.2% 
U.8% 
4.1% 
2.7% 
1.5% 
1.4% 
5.7% 

19.4% 
10.7% 
3.7% 
1.4% 
3.7% 

13.9% 
5.7% 
5.3% 
2.m 
0.8% 

2.m 
2.m 

loo.m 

1987 

1533.0 
1100.l 
313.3 
119.6 

101.4 
101.4 

1729.3 
1265.8 
463.5 

nd 
nd 
DI 

240.0 
138.7 
lliO.O 

nd 

nd 
968.7 

nd 
132.9 

nd 

Ul0.5 
523.2 
449.1 
172.7 
65.5 

171.5 
171.5 

m 

• 
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Tabl.P. 6.2.4. Vodd production of Refined Capper (l) 
('lbousands tomes. fini.sb!d EtaU 

<DM'Rr/mR 1982 1933 1984 1985 19f'6 o/o 1967 

smJI RDICA 1122.3 1117.5 1184.9 1231.9 1315.0 13.4% 1341.3 

Odle 852.5 834.1 879.7 884.3 942.5 9.6% 957.7 
Peru 224.5 194.7 219.0 226.8 225.6 2.31 225.7 
Brazil 45.3 88.5 86.2 12.0.8 l~.9 1.51 157.9 

aRIRAL NDICA & aRim.AN 71.1 76.0 83.7 115.5 81.5 o.m 12.0.4 
llerico 71.1 76.0 83.7 115.5 81.5 o.m 12.0.4 

DmlRDICA 2032.1 2048.1 1993.8 1935.9 1972.8 20.0% 2051.8 
li.ited States 1694.3 1583.8 1489.5 1436.3 1479.4 15.<7: 1560.6 
Qnada 337.8 "64.3 sor..3 499.6 493.4 5.m 491.2 

BIUE (2) 3446.7 3510.1 3476.8 3575.8 ;617.7 ?6.8% m 
Soriet Uri.on 13~.o 1400.0 l:B>.O 1400.0 1400.0 14.21 nd 
llelgi.m 457.8 40ft.5 3%.3 412.6 414.2 4.21 407.5 

• Federal Gemmy 393.6 42D.3 378.8 414.4 421.9 4.3% 399.9 
R:>lml 348.0 360.1 372.3 387.0 388.0 3.9% 390.0 
Spain 1n.9 158.6 156.4 151.7 155.1 1.6% 150.8 
Other 725.4 766.6 793.0 810.1 838.5 8.si ni 

~(2) la>.9 1725.3 1682.0 1735.9 1793.0 18.21 m 
Japm 1075.0 l()IJl.9 935.2 936.0 943.0 9.6% 9el.3 
Popular Republic of Ctina 330.0 342.0 355.0 358.0 360.0 3.7% m 
South Korea 115.8 134.8 lit(..6 1~.o 165.0 1.7% 162.6 
Other 110.1 156.6 251.2 291.9 325.0 3.3% m 

AFRICA 932.6 965.9 920.7 '¥.)7.1 871.2 8.9% 882.9 
lali>ia 587.0 573.5 521.9 510.0 487.3 5.0% 506.0 
7.aire 175.0 22U.9 225.2 226.8 218.4 2.2% 20).5 
!Wth Africa 142.5 157.7 148.4 145.5 143.2 1.5% 140.4 
Other 2.8. ~- 27.8 25.2 24.8 2.8.3 0.3% 27.0 

o:J'.ANIA 178.1 202.6 197.2 194.3 185.0 1.9% 189.3 
btralia 178.1 202.6 197.2 194.3 185.0 1.9% 189.3 

lOW) 'l'OrAL 9420.4 9665.4 9539.1 9696.4 9842.7 100.0'!. 

?OIE: 'lbe percentage figures refer to 1986. 

(1) Metal refined electrolytically or by smelting, etc. 
(2) Inclwing centrally plamed e.concmy CXUltri~ 

Source : World he.au of Metal St:ttiJtics, USI\, 1988. 
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Table 6.~.5. Vorld cm~on of Refined Copper 
C'lbommfs tomes, finished metal) 

<Xmm/YF.AR 1982 198.l 1984 1985 1986 o/o 1987 

Sl111I MUie.A J(i().4 7Jt5.4 314.0 DJ.O 386.5 3.8% li04 8 
lrazil 249.3 148.4 189.4 197.1 254.9 2.5% 258.7 
Aqmtine 50.8 43.8 45.0 )IJ.3 45.0 0.4% "8.0 
QU.le 32.8 24.3 35.3 25.7 36.4 0.4% "8.1 
llml 21.0 18.3 24.1 36.5 38.8 0.4~ 38.0 
Other 6.5 10.6 20.2 10.4 ll.4 0.1% 12.0 

atmW. MEUrA 6 r.Mim.AN 89.0 88.1 89.3 120.0 77.8 0.8% nd 
ll!xico 87.5 86.1 87.3 117.5 75.3 0.7% 96.0 
Other (1) 1.5 2.0 2.0 2.5 2.5 0.0% nd 

DIR lllJUrA 1816.7 19CJ8.9 2353.7 2197.5 2327.1 23.1% 2M>5.'.> 
tmted States 1658.1 um.9 2122.7 1~75.0 2101.5 20.~ 2173.0 
Cmlda 158.6 195.0 231.0 222.5 m.6 2.2% 232.3 

BIUE (l) 4525.6 44n.6 4623.3 4621.1 4649.9 46.2% nd 
Sarietthim 1320.0 lXX>.O 128>.0 1305.0 lXX>.O 12.~ nd 
Federal GenaJy m.8 737.0 791.7 753.8 770.7 7.7% 782.9 
Frmce 419.0 390.0 411.5 ~7.8 t.01.1 4.0: 413.0 
tmted ICingdaD 355.4 358.0 352.9 346.5 339.6 3.4'.i 329.5 
Italy 342.0 325.0 348.0 362.0 394.7 3.~ li04.0 
Other 1358.4 1361.6 1439.2 1456.0 1443.8 14.3% rd 

~(l) 'lX>S.6 '1iJ77.4 2320.5 2240.6 2lt06.9 23.9% nd 
Japmi --,-243.0 1216.3 1368.4 1230.8 1219.3 12.1% 1284.2 
PopJ1ar Replblic of QUna 398.0 )98.0 403.0 446.0 471.0 4.7% nd 
5'luth lore.a 131.9 152.3 188.0 ~.6 262.J 2.6% 262.0 
Other 232.7 310.8 355.1 35i.2 454.3 4.5% nd 

AlRlrA 102.6 96.3 103.3 87.4 105.8 1.1% 91.5 
South Africa a>.a 73.6 85.0 69.5 77.0 0.8% 73.1 
Other 21.8 '12.7 18.3 17.9 18.8 0.3% 18.4 

cx:FANIA 132.1 127.6 120.8 128.0 1!8.6 1.2% 125.8 
Australia 131.4 127.2 118.1 125.9 116.6 1.2% 123.4 
Others 0.7 0.4 2.7 2.1 2.0 o.m 2.4 

lDU> mrAI. 9032.0 9105.3 99'24.9 9704.6 1oon.6 100.0% nd 

1IJ!E : 'lhe perC81taa& figures refer to Jc,186. 

(1) Inclu:ling centrally planed eco.a.y COll"ltries 

Sourr.e : World ll.lreau uf Metal Statistics, USA, 1988. 
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Table 6.2.6. International Trade - Exports of Ores and On:entrates 
('lboosads tames, finished EtaU 

anm«/'!E,M 1982 1983 1Sd4 1985 1986 o/o 1987 

SlJDI .AIEUCA 2\3.6 231J.4 D.6 D.2 317.2 20.61 310.8 

ad.le 3)3.1 196.5 178.3 265.5 270.7 17.SX 256.0 
Peru 38.4 41.0 29.0 41.5 45.9 3.01 54.8 
Other 2.1 1.9 1.3 1.2 0.6 0.01 

CJlmW. .AIEUCA & CARIBBEAN 132.0 195.l 106.5 l()l'J.4 98.6 6.4% 81.1 
Me!xico 132.0 195.1 106.5 l()l'J.4 98.6 6.4% 81.l 

RllDI RE.UCA 4'53.2 356.5 lt00.5 436.9 515.7 33.4% 505.9 
lDited States 19~.3 42.7 61.4 116.3 174.3 11.31 124.8 
Qmada 257.9 313.8 339.1 320.6 341.4 22.1% 381.1 

ERlPE 32.7 29.S 34.5 44.6 47.4 o.a: 42.5 
lbrway 19.5 21.3 16.7 17.4 26.5 1.7% 24.3 
Sweden 11.3 8.4 17.8 27.2 20.9 1.4% 18.2 
Other 1.9 0.1 o.m 

~ 387.8 317.7 230.5 204.9 228.2 14.8% nd 
Philippines 2.EK>.O 211.7 124.3 87.4 93.3 6.<7: 58.5 
Indcoesia 76.9 76.9 78.0 87.1 106.6 6.91 53.6 
Malaysia 30.9 29.1 28.2 30.4 28.3 1.8% nd 

AFRIO. 90.4 93.1 95.0 100.4 84.1 5.5% nd 
7.aire 36.0 35.7 35.0 36.0 29.7 1.91 23.0 
!broc:co 20.6 22.0 22.4 24.0 20.0 1.3% nd 
South Africa 14.5 15.2 16.2 21.0 17.u 1.1% rd 
Otbc- 19.3 20.2 21.4 19.4 17.4 1.1% 21.2 

OCEANIA 236.6 254.4 232.0 25J.3 251.7 16.3% 185.3 
Australia 63.3 71.9 64.9 84.6 72.9 4.7% 38.8 
Papia New Qllne.a 173.3 182.5 167.J 168.7 178.8 11.6% 146.5 

mu '1UI'AI. lsn.1 1487.1 lD.9 1458.7 1542.9 100.m nd 

lOl'E ; 1he percent.al! figures refer to 1986. 

Source : World aire.aa of Metal Statistics, USA, 1988. 
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Table 6.2. 7. International Trade - lllp>rts of Ores md Concentrates 
('lhlusalJs tomes, finished metal) 

<Dlt'mNEMl 1982 1S33 1984 1985 1986 o/o 1987 

SlJDIREUCA 2.6 22.3 21.9 41.0 65.3 4.3% 85.1 

Brazil 2.6 22.3 21.9 41.0 65.3 4.3% 85.1 

lOmlREUCA 122.7 133.7 74.6 94.1 76.1 5.1% 68.0 
Dlited States 110.7 :.09.2 36.1 17.9 5.4 0.4% 11.6 
Qmda u.o 24.5 38.5 76.2 70.7 4.7% 56.4 

f1RH: 28>.0 276.7 285.5 281.3 323.4 21.5% XJ2.5 
federal GeDBJy 150.3 131J.6 150.7 151.8 156.6 10.4% 123.7 
Spain 63.0 58.3 53.6 41.9 65.3 4.3% 107.5 
9laler1 28.5 26.4 12.5 24.7 12.3 0.8% 16.6 
Other 38.2 52.4 68.7 62.9 81J.2 5.9% 54.7 

ISIA 1119.2 1037.3 1037.5 1030.9 1013.3 67.3% 1017.0 
Japan 979.5 892.4 887.6 877.6 851.7 56.6% 8:>4.9 
South Korea 118.3 111.4 96.7 106.6 116.7 7.8% 166.1 
Tai1Bl 21.4 33.5 53.2 46.7 44.9 3.0% 46.0 

ARICA J0.5 '29.7 2.0% 23.0 
Zd>ia 30.5 '29. 7 2.0% 23.0 

llmD 'lUIAl. 1524.5 1470.0 1419.5 1477.8 1505.8 100.0% 1590.9 

lCIE: (1) 'Die percentage fipes refer to 1986. 
(2) Regicm not inchlted in the table ~rt only smll vol.mes. 

Sources : li:>rld keau of Metal Statistics, USA, 1988. 
<XHmD, Amario Estatistico, 1988. Brazil 



- 85 -

Table 6.2.8. lntemational Trade -
Exports of Blister ax! lnodic r.opper 
('Dolsads tomes. finished metal) 

<XINl'Rl/YF.AR 1982 1983 1984 1985 1986 o/o 1987 

Sl1DI MEUr.A 295.8 317.0 E.3 316.8 294.1 l'J.8% 2DIJ.4 
Odle 198.7 224.3 210.5 1!.I0.1 199.4 27.0l 122.4 
Peru 97.l 92.7 96.8 126.7 94.7 12.8% 87.0 

CfRIRA1. NEUCA & r.ARIB1EAN 9.5 11.9 15.1 19.0 2.Q m 
Mexico 9.5 11.9 15.1 19.0 2.Q nd 

llRlH NEUCA 2.0 7.5 8.4 18.0 16.0 2.2% 12.3 
lm.ted States 2.0 7.5 8.4 18.0 16.0 2.2% 12.3 

moiE 00.7 97.5 86.8 78.4 61.4 8.3% 49.1 
9ilederl 25.7 40.2 37.9 36.6 18.5 2.5% 13.1 
Federal Genmny 18.8 17.0 22.3 18.5 14.0 1.9% 5.1 
Finlmd 13.8 15.0 17.7 7.8 15.7 2.1% 20.9 
Belgi.m 11.9 11.3 0.0% 
Other 10.5 14.0 8.9 13.5 13.2 1.8% 10.0 

AFRICA 429.5 338.2 336.8 324.0 360.3 48.8 nd 
1.ai.re 323.3 231.8 241.6 236.3 275.7 37.3% 254.3 
Naai.bia 44.4 46.8 "6.l 49.3 43.4 5.9% nd 
South Africa 39.l 34.7 28.8 21.3 29.2 4.0% nd 
ZildlatlMe '12.7 24.9 20.3 17.1 12.0 1.6'% 12.2 

CXDN1A 7.2 8.4 5.4 0.0% 3.5 
Australia 7.2 8.4 5.4 0.0% 3.5 

\UU..D 1UrAl. 824.7 78>.5 759.8 732.2 i38.8 100.0% nd 

ton: : (1) '!'he percentage figures refer to 1986. 
(2) Regi.ms not incl111ed in the table iqlort mly 1111811 vol\llleS. 

Source : World beau of Metal Statistics, mA, 1988. 

• 
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Table 6.2.9. Intematianal Trade -

llllports of Blister and Modic Copper 
(~ tomes, finished metal) 

a».'TI«/YVB. 1982 1983 1984 1935 1986 o/o 1987 

:mm AIUlCA 2.0 2.2 11.t 19.2 18.0 3.llt 11.1 
Brazil 2.0 2.2 11.4 19.2 18.0 3.01 11.1 

IOml lftlUCA 106.2 82.1 «J.1 29.0 48.9 8.1% 43.5 
llli.ted States 106.2 82.1 «J.1 29.0 48.9 8.1% 43.5 

BRR 4lt0.8 410.4 4n.6 458.3 471.5 78.5% 361.9 
Belgiun 213.8 194.3 214.0 215.5 2li0.0 )IJ.9l 179.0 
Federal CeDBI}' 81.2 68.9 85.5 78.0 69.8 11.6% 49.0 
tlµted lCingdan 68.1 83.7 88.4 65.4 79.5 13.2% n.6 
Frmce 22.5 14.4 17.7 21.3 22.3 3.7% 19.0 
Spain 22.0 17.9 20.9 23.6 16.5 2.7% 2.3 
Other 33.2 31.2 51.1 54.5 43.4 7.2% 40.0 

ASIA 86.4 73.9 94.3 67.6 62.4 10.4% 50.4 
Japan n.9 55.5 65.4 3'1.4 27.8 4.6% 27.9 
South Korea 8.5 18.4 7.8.9 33.2 34.6 5.8% 22.5 

lmDTOrAL 635.4 568.6 b!tl+.O 574.1 600.8 100.0% 466.9 

lOlE : (l) The p!!rcentage figure5 refer to i986. 
(2) Regions not incl\lled in the table iq>ort only small volmes. 

Source : M>rld ~.reau of Metal Statistics, USA, 1988. 
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Table 6.2.10. International Trade - Exports of Refined Copper 
('lbousands tomes, finished Etal) 

<Dlft'Rf/ttAR 1982 1983 1984 1985 1986 olo 198i 

Sl1DI NEUr.A 1013.2 992.4 1005.l 1074.5 lCllB.7 36.8% llQIJ.8 

au.le aJIJ.l m.6 m.4 81Jl.9 81J5.7 ~.3% 9~.o 

Peru n.1 161.8 174.7 182.6 193.0 6.5'% 179.8 

1DDI MEUr.A 264.2 :B>.5 438.3 329.9 317.3 10.7% ~7.3 

r.amda 232.6 298.5 346.0 2n.1 n.8 10.3% 289.4 
lhited States 31.6 82.0 92.3 52.8 12.5 0.4% 17.9 

DR>P£ 521.7 513.3 467.3 457.4 516.1 17.4% 546.5 
Belgi.UD 'JB7.9 221.2 210.2 "JJJ7.2 232.5 7.91 252.5 
Federal Gemmy 65.8 90.0 67.7 67.6 67.8 2.3% 92.9 
Spain 68.0 71.5 66.4 69.4 62.3 2.1% li0.9 
Sweden 'JB.4 23.1 22.9 12.2 37.9 1.3% li0.2 
other 71.6 107.5 100.1 101.0 115.6 3.91 120.0 

~IA 44.6 215.6 132.3 199.5 210.0 7.1% "JJJ5.0 
Japm 44.6 1n.5 18.4 51.0 60.8 2.14 52.4 
Philippines 25.3 91.l 1~.5 124.6 4.l% 115.0 
Other 12.8 22.8 18.0 24.6 0.8% 37.6 

Aflllr.A 825.0 880.6 819.0 M6.4 761.5 25.7% n3.2 
1.ani>ia 602.6 570.5 530.1 505.0 466.3 15.8% 499.4 
1.aire 156.0 218.5 221.7 226.4 222.8 7.5'% 204.9 
South Alric.a 66.4 91.6 67.2 75.0 72.4 2.4% 68.9 

OCEANIA 7.2 8.4 5.4 o.m 3.5 
Australia 44.3 79.3 75.5 71.5 66.8 2.3% 81.6 

lml>mrAL 2713.0 nl.7 2937.5 2939.2 2960.4 100.0l 2881.7 

R:7ll: : (1) 'lbe percentage figures refer to 1986. 
(2) Regions not included in the table iJlp>rt only snall wluses. 

Source : World !Ure.au of Metal Statistics, USA, 1988. 
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Table 6.2.11. International Trade - IDports of Refined Q:Jpper 
('Dnlwlds tCJmes, finished metal) 

anmrt/'{Dl{ 1982 1983 1984 1985 1986 o/o 1987 

SIJIH REUc:A 207.2 58.4 lU.8 83.9 118.5 3.S: 150.2 
lnlZil 'JJ.Jft.7 56.4 107.2 77.5 107.8 3.4% 125.4 
Vmezuela 2.5 2.0 5.6 6.4 10.7 0.31 24.8 

IDDI MDICA 3U.8 507.6 m.o 400.2 5U.6 16.2% 521.7 
Udted States 284.8 "83.0 50lt.4 381.1 491.7 15.6% 505.3 
Qmda 28.0 24.6 25.6 19.1 3).9 0.7% 16.4 

BBH 1810.5 1576.1 17"6.5 1738.7 1816.9 57.6% 1741.7 
Federal Gemmy 423.2 403.8 "65.6 442.1 447.9 14.2% JIJ6.0 
l'rmce 367.9 339.0 342.9 325.4 334.5 10.6% 353.5 
Italy 318.9 297.2 311.9 332.8 349.1 11.1% 371.8 
tmted Kingdon 255.4 '100.7 225.9 247.7 263.5 8.4% 238.8 
BelgiUD 255.3 141.7 100.9 199.5 215.2 6.8% D.4 
Other 189.8 193.7 219.3 191.2 'JIXJ.7 6.6% 173.2 

~ 520.0 834.5 912.4 887.0 707.3 22.4% 764.0 
Japan 295.8 190.4 470.2 356.1 2n.4 8.6% 347.7 
PopJlar Replblic of Qlina 110.9 485.9 254.0 355.7 171.1 5.4% 75.5 
India 56.7 61.3 48.6 69.5 74.3 2.4% 74.0 
South ICorea 30.1 35.1 51.0 59.9 83.9 2.7% 106.8 
Taiwm 26.5 61.8 88.6 45.8 105.6 3.3% 160.0 

llmD 'lUrAL 2851.3 2976.8 3302.0 31()1).8 3155.5 100.0% 3083 .. 2 

lOlE: (1) 1he percentage fi.pes ·.-efer to 1986. 
(2) Regions not inclmed fo the table iqmt only snall volUDeS. 



• 

Table 6.2.i2. 

Yr.AR 

1950 
1951 
1952 
1953 
1954 

1955 
1956 
1957 
1958 
1959 

1960 
1961 
1962 
1963 
1964 

1965 
1966 
1967 
1968 
1969 

1970 
1971 
1972 
1973 
1974 

1975 
1976 
19n 
1978 
1979 

198:> 
1981 
1982 
1983 
1984 
1985 
1986 
1987 

(1) 
(2) 

Solll'CP : 

- 89 -

Intematic:nal Prices (US¢/lb) 

a.&ROO FRICE5 (1) a:mwll' 1987 FRICE5 (2) 

21.235 133.993 
24.200 134.794 
24.200 134.794 
28.798 160."°5 
29.694 136.295 

37.491 170.584 
41.818 184.417 
29.576 127.768 
25.764 lOJ.982 
31.182 131.900 

32.053 135.584 
29.921 126.566 
:l>.600 128.214 
:1).600 126.684 
31.960 . 1:1>.397 

35.017 lli0.418 
36.170 141.063 
38.226 144.494 
41.847 151.905 
47.534 163.042 

., 

57.700 186.371 
51.433 158.928 
50.617 141.728 
58.852 146.541 
76.649 190.856 

63.535 144.224 
68.824 147.283 
65.~ 131.616 
65.510 120.538 
92.334 151.428 

101.416 144.011 
83.744 106.355 
72.909 86.762 
77.861 ~.540 
66.757 74.100 
65.566 69.500 
64.652 67.238 
81.037 81.037 

Metals 'Week US Procb:er Refinery 
Obtained by applying a correction for inflation in the lmited States 

Fngineering and Mining Journal, 1988 
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Table 6.3.1. TIN 'hr ld reserves of Tin, 1985 

'Diousmds tomes Percentages 

Sl1DI REUCA IB> 14.590': 
Bolivia lit() 4.255'1 
Brazil XX> 9.119% 
Other It() 1.216% 

CDl'RAL .MDICA & CARI!llEAN 10 0.:114'% 
Mexico 10 0.:114% 

DDIREUCA 00 2.4321 
r.anada (JO 1.824% 
tmted States 2.0 O.fi<m 

DR>PE 210 6.383% 
tmted Kingdon 90 2.736% 
Soviet lhim 00 2.432% 
Other 40 1.216% 

~(l) 2250 68.389:: 
:amna 10 0.:114% 
Iqiular Republic of Clrina 00 2.432% 
Indmesia ~ 2.0.~ 
JapS1 10 0.:114% 
Malaysia 1100 33.435% 
'lhai.land 270 8.2.07'% 
Other 100 3.040% 

AFRICA l(i() 4.863% 
Namibia (JO 1.824% 
Nigeria 2.0 0.600% 
&»th Africa :I) 0.912% 
7.aire 2.0 0.600% 
ZiDbw 2.0 0.(J(m 
Other 10 0.:114% 

<XZANIA UK> 5.471% 
Australia 100 5.471% 

DU> TOIAL 3290 100.00J% 

(1) Inell.des centrally pln1ed econany c:omtries 

Sources : Mineral Facts and Problaas, keaJ of Mines, USA • 
Mining Annual Review 1987. Mining Journal, London 
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Table 6.3.2. TIN World mining productim 
('IbJusands tomes, finished ll!tal) 

anmrl/YF». 1982 1983 1984 1985 1986 o/o 1987 

Sl11H MllUCA 36.9 41.3 42.4 46.9 41.0 22.71 )1).1 
Bolivia "JJJ. 7 25.3 19.9 16.l 10.5 5.8% 8.1 
Brazil 8.2 13.3 20.0 26.5 25.4 14.0l 7.6.0 
Peru 1.7 2.4 2.2 3.8 4.8 2.7% 4.8 
Argentina 0.3 0.3 0.3 0.5 0.3 0.2% 0.2 

<DmAI. NEUCA & CARIBBEAN 0.1 0.4 0.6 0.3% 0.3 
Mexico 0.1 0.4 0.6 0.3% 0.3 

DIHREUCA 0.2 0.2 0.3 0.2 2.2 1.2% 3.5 
1.irl.ted States 0.1 0.1 0.1 0.1 0.1 0.1% 0.1 
Calada 0.1 0.1 0.2 0.1 2.1 1.2% 3.4 

DOPE (1) 23.0 23.8 25.4 24.9 23.8 13.2% m 
Soviet Utl.on 16.0 17.0 17.0 16.0 16.0 8.8% m 
1.irl.ted Kingdan 4.2 4.1 5.0 5.2 4.3 2.4% 3.6 
Gelman .Dem>Cratic Replblic 1.7 1.8 2.5 2.8 2.8 1.5% m 
Other 1.1 0.9 0.9 0.9 0.7 0.4% m 

~ (1) 141.4 125.8 119.5 108.6 98.8 54.6% m 
Malaysia 52.3 41.4 41.3 36.9 29.1 16.1% 30.4 
Imonesia 33.8 26.6 23.2 21.8 24.6 13.6% 26.2 
'Dlailml 26.2 19.9 21.6 16.6 16.8 9.3% 14.8 
Popular Replblic of China 16.0 17.0 17.5 18.0 22.0 12.2% m 
Other 13.1 20.9 15.9 15.3 6.3 3.5% m 

AFRICA 10.4 9.6 10.Z 8.1 6.0 3.3% 5.7 
South Africa 3.0 2.7 2.3 2.2 2.1 1.2% 1.4 
Zaire 2.2 2.1 2.9 2.2 1.9 1.1% 1.9 
Other 5.2 4.8 5.0 3.7 2.0 1.1% 2.4 

<Xl'.ANIA 12.6 9.6 7.9 6.4 8.5 4 • .,,,, 7.7 
Australia 12.6 9.6 7.9 6.4 8.5 4.7% 7.7 

lllUJ) '1'000. 224.5 210.3 205.8 195.5 100.9 100.0l m 

lOIE: 1be percentagl: figures refer to 1986. 

(1) Inclldes centrally planned econaay comtries 

Source : World keau of Metal Statistics, USA, 1988. 

• 
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Table 6.3.3. TIN bld productim of Refined Tin 
('Dmmands tames, refined metal) 

• 
<XU«Rl/YF.AR 1982 1983 1984 1985 1986 o/o 1987 

SIJDI llDICA 28.5 27.7 35.0 38.0 33.2 16.6% 31.8 
Bolivia 19.0 14.2 15.8 12.9 7.7 3.81 2.6 
Brazil 9.3 13.2 18.9 24.7 25.1 12.51 28.8 
Argattina 0.2 0.3 0.3 0.4 0.4 0.2% 0.4 

CBmW. NEUCA & CARIBll'.AN 1.0 1.2 1.5 0.3 2.2 1.11 2.2 
Mexico 1.0 1.2 1.5 0.3 2.2 1.11 2T 

Rll'lH REUCA 5.3 3.9 5.3 4.5 4.5 2.1' 4.9 
tmted States 5.1 3.7 5.1 4.3 4.3 2.11 4.7 
Qmda 0.2 0.2 0.2 0.2 0.2 C.11 0.2 

mD1E (1) 41.6 !¥..7 47.8 47.7 45.1 22.51 nd 
Savi.et tmm 17.0 18.0 18.S 18.2 18.0 9.~ nd 
tmted Kingdan 13.6 13.3 13.8 14.8 14.9 7.4'% 17.3 
Spain 3.7 3.7 4.4 3.5 2.0 l.~ 2.0 
Holl.and 2.9 5.6 6.4 5.5 5.3 2.6% 4.0 
Federal Gemlany 2.0 2.0 3.0 3.3 3.3 1.6% nd 
Other 2.4 2.1 1.7 2.4 1.6 0.8'% nd 

ASIA (1) lt.0.1 121.3 113.5 111.0 110.5 55.1'% nd 
Malaysia 62.8 53.3 46.9 45.5 43.8 21.9'% !¥..1 
Indonesia 29.8 28.4 22.5 20.4 22.1 11.m 27.2 
Popilar Replblic of Clina 16.5 16.5 17.0 19.0 20.0 lO.m nd 
Singapore 4.0 1.8 3.5 4.0 o.s 0.2% 1.0 
Other 27.0 21.3 23.6 22.1 24.1 12.m nd 

AFRICA 6.5 5.8 5.8 5.3 3.2 1.6% 3.3 
Sooth Africa 2.2 2.2 2.2 2.1 1.9 0.9'% 1.5 
Nigeria 1.8 1.2 1.3 1.0 0.1 o.m 0.6 
Other 2.5 2.4 2.3 2.2 1.2 0.6% 1.2 

OCEANIA 3.6 3.4 3.3 3.1 1.7 0.8'% 0.9 
Australia 3.6 3.4 3.3 3.1 1.7 0.8'% 0.9 

DIJ> 1UrAl. 226.6 7nJ.O 212.2 209.9 700.4 100.0 nd 

'l'he percentase fi8Jl'U refer to 1986 

(1) IncluSes centrally plamed econany COll'ltries 

Source : World a.ire.au of Metal Statistics, USA. 1988. 



- 93 -

Table 6.3.4. TIN 'lrld ~an of Hefined Tin 
(n.aus..ls tomes, refined EtaU 

<Xllfl'Rr/YF.AR 1982 1983 1984 1985 1986 o/o 1987 

SIJ'DI NEUrA 9.5 8.8 9.7 10.1 11.9 5.3'& 12.8 
lnzi.1 4.9 4.3 4.3 4.6 6.2 2.71 6.7 
Aiamtina 1.3 1.2 1.2 0.8 1.6 0.71 1.6 
IDlivia 1.0 1.0 1.8 1.8 1.1 0.5% 1.2 
Chile 0.7 0.7 0.7 0.7 1.0 0.41 1.2 
Venezuela 0.3 0.3 0.7 1.0 0.8 0.41 0.8 
Other 1.3 1.3 1.0 1.2 1.2 0.5% 1.3 

CBmW. REUCA & r.ARilll!FAN 1.0 1.4 1.6 1.0 1.2 0.5% 1.2 
ll!xico 1.0 1.4 1.6 1.0 1.2 0.5% 1.2 

RlmlMEUCA 50.0 49.6 53.5 55.4 47.3 20.91 56.7 
Dlited States lt6.3 45.5 49.4 51.5 43.5 19.3'& 53.1 
ca.la 3.7 4.1 4.1 3.9 3.8 1.71 3.6 

BRJIE (1) 95.5 93.3 97.7 95.8 97.4 43.1% nd 
Soviet lllim 27.0 29.0 30.0 30.0 26.0 11.5% nd 
Federal Gemmy 13.8 14.2 15.6 15.7 17.4 7. 7'l. 17.3 
Dlited ICingdaa 10.4 10.2 10.0 9.4 9.7 4.3'& 9.8 
France 8.2 7.6 7.8 6.9 7.6 3.4% 7.4 
!blml 4.6 4.5 3.6 3.0 3.6 1.6% nd 
Italy 4.2 4.1 4.4 s.a 5.6 2.5% 5.0 
Other 27.3 23.7 26.3 25.8 27.5 12.2% nd 

~(l) 52.9 55.9 62.7 57.7 62.3 27.6i nd 
Japmi 28.7 30.4 33.3 31.6 31.5 13.91 31.5 
Jqular Replblic of OJina 12.5 13.0 14.0 11.0 11.5 5.1% nd 
India 2.1 2.3 2.3 2.3 2.9 1.3% 2.8 
South JCorea 2.1 2.6 3.5 2.6 4.4 1.9% 4.0 
Other 7.5 7.6 9.6 10.2 12.0 5.3% nd 

AfRICA 3.5 3.3 '!,.7 3.1 3.4 1.5% 3.5 
South Africa 2.0 1.9 1.6 1.6 1.9 0.8% 1.9 
Other 1.5 1.4 2.1 1.5 1.5 0.7'l. 1.6 

<D'ANIA 3.4 3.2 3.1 3.2 2.9 1.3% 2.5 
Australia 3.2 3.0 ~.o 3.1 2.8 1.2% 2.4 
Rew 1.ealmd 0.2 0.2 0.1 0.1 0.1 0.0'% 0.1 

1DtlD TOl'AL 215.8 215.5 232.0 226.3 225.9 100.0'% nd 

I01'E : 1be percentage figures refer to 1986. 

(1) Inclmes centrally planned ecomny ccuitries 

Source : World lllreau of Metal Statistics, USA, 1988. 
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Table 6.3.5. TIN International Trade - Elcports of kefined Metal 
('lbommds tomes. refined metal} 

<XDURr/YF.AR 1982 1983 1984 1985 1986 o/o 1987 

SUDIMEUCA 21.5 20.4 78.2 31.8 26.2 15.91 22.8 
Ioli via 17.l 11.6 13.6 11.7 7.0 4.ll 1.8 
lrazi.l 4.4 8.8 14.6 20.l 19.2 11.71 21.0 

lllml .AtDlr.A 9.4 3.5 3.2 2.9 3.2 1.91 1.9 
lm.ted St.ates 9.4 3.5 3.2 2.9 3.2 1.91 1.9 

BIDE 8.6 4.5 16.l 10.0 20.2 12.3% 19.1 
tmted 1tiDgdoD 5.4 1.0 11.1 7.3 13.6 8.3% 14.8 
Federal Gemmy 2.0 1.4 1.4 1.1 1.3 o.m 0.5 
Other 1.2 2.1 3.6 1.6 5.3 3.21 3.8 

~ 113.2 120.2 97.3 124.8 114.4 69.6% 128.9 
HalayF.Jl 48.6 57.1 35.2 57.4 40.5 24.71 49.6 
Indonesia 28.6 21.3 23.0 21.9 23.8 14.5% 2D.l 
Singapore 17.9 20.8 17.9 20.3 29.9 18.2% 29.8 
'lbailmd 15.0 17.7 18.5 18.0 14.8 9.0: 13.5 
Popll.ar Repj>lic of adna 3.1 3.3 2.7 7.2 5.4 3.3% 15.9 

AnlC\ 2.1 1.2 1.5 0.9 0.2 0.1% 0.6 
ltiseria 1.9 1.1 1.3 0.9 0.2 0.1% 0.6 
Other 0.2 0.1 0.2 o.o: 

<XDNIA 0.7 0.5 0.4 0.4 0.1 0.1% 0.2 
lustralia 0.7 0.5 0.4 0.4 0.1 o.1i 0.2 

10U 1UIAL 155.5 150.3 147.6 111.a 164.3 100.0l 173.4 

JOIE: (1) 'l1le percentage figures refer to 1986. 
(2) Regions not included in the table illp>rt only snall volmes. 

Source : World beau of Metal Statistics. 1&, 1988. 
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Table 6.3.6. lntematimal Trade - lllport.s of Refined !tetal 
('lhDmmds tomes, refined Etal) 

c:mt1'RY/n:AR 1982 1983 198it 1985 1986 o/o 1987 

SDDI REUCA. 2.0 1.7 1.9 1.9 2.2 1.61 2.3 
Aramtina 1.1 0.9 0.9 0.4 1.2 o.m 0.8 
fl9ru 0.2 0.3 0.2 0.5 0.2 0.11 0.5 
Yenem::U. 0.7 0.5 0.8 1.0 0.8 0.61 1.0 

RlmlREUCA. 31.l 37.7 45.3 37.5 )IJ.6 27.91 45.3 
tm.ted States 27.9 34.0 41.2 33.8 35.8 25.21 41.6 
faala 3.2 3.7 4.1 3.7 3.8 2.71 3.i 

BIDE 4".7 )IJ.6 )IJ.7 38.1 4".7 "8.71 40.0 
:Federal Gemany 15.0 16.4 16.7 17.3 17.6 12.41 17.9 
Frmce 8.4 7.9 8.0 6.6 7.9 5.~ 7.3 
tm.ted KingmD 5.2 4.8 4.5 3.9 4.2 3.0% 2.9 
lta!y 4.7 5.4 5.6 5.1 5.7 4.0"l 6.1 
Hollani 3.8 2.0 1.7 2.3 1.3 0.91 2.5 
Belgiun 2.2 2.0 2.0 1.6 2.0 1.4% 1.9 
Other 1.4 l.i 1.2 1.3 2.0 1.4% 1.4 

~ 33.4 37.0 lt0.5 39.l 59.1 41.77; 57.6 
Japm 26.2 "8.6 :l>.5 28.3 31.8 22.4% 32.0 
South Korea 2.0 2.0 2.2 1.3 3.1 2.6: 3.6 
India 1.9 2.1 2.3 3.3 3.1 2.21 l.8 
Rmg long 1.5 1.8 1.6 3.9 3.6 2.5% 5.5 
Other 1.8 2.5 3.9 2.3 16.9 11.91 14.7 

OCE.WA 0.2 0.1 0.1 0.2 0.2 0.1% 0.2 
Nell 1.ealani 0.2 0.1 0.1 0.2 0.2 0.1% 0.2 

lDU> 1UrA1. 107.4 116.1 127.5 116.8 141.8 100.0% 145.4 

ICIE: (1) 1he peroentap figures refer to 1986. 
(2) Regions not inclu:lecl in the table ~ only 91811 wluaes. 

Source : World beau of !tetal Statistics, t&, 1988. 



Table 6.3. 7. 

YF.AR 

1950 
1951 
1952 
1953 
195/t 

1955 
1956 
1957 
1958 
1959 

19fi0 
1961 
1962 
1963 
1964 

1965 
1966 
1967 
1968 
1969 

1970 
1971 
19n 
1973 
1974 

1975 
1976 
19n 
1978 
1979 

19a> 
1981 
1982 
1983 
1984 

1985 
1986 
1987 

(1) 
(2) 

Scu'ce : 

- 96 -

m Inte=naticnal Prices (05¢/lb) 

QRmll' PRICES (1) <D6IANf 1987 PRias <2> 

95.5)1) «12.851 
121.on 707.819 
120.473 671.035 
95.8't5 533.857 
91.838 421.536 

94.735 431.ot.4 
101."°9 447.214 
96.261 415.848 
95.127 402.387 

102.053 431.684 

101.438 429.«m 
113.311 479.:1>6 
114.652 Ia>.JIJ2 
116.652 482.9)1) 
157.595 642.988 

178.202 714.590 
164.070 639.873 
153.434 579.981 
148.151 537.788 
164.498 564.228 

174.205 ~.682 
167.348 517.105 
1n.474 496.927 
"127.558 566.619 
396.266 986.702 

lJIJ.818 nl.387 
379.815 812.EK>tt 
534.595 1069.190 
629.579 1158.425 
753.889 1236.378 

846.001 1201.321 
733.046 930.968 
653.916 778.160 
654.778 752.91)5 
567.795 630.252 

525.81)6 557.450 
294.117 305.882 
D.835 D.835 

Metals Wee!< New York Dealer 
Obtained by applying a cor:ection for ir!lation in the United States 

Fzlgineering and Mining Journal, lC:,88. 
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CD> 
(m$I) 

ftJpllatim 
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Table 7 .1. PROCIPAL HDO«C Dl>ICAn)lC; RR 'D£ anmms 
mvmD Bf 'DIE S'l1m 

PfllJ 1fNl1EA 

73.261 6.119 348."'11 28.296 25.252 49.473 m.~ 

(persms) 31. 0:1>. <XX> 6.611,<XX> 137,987,<Xn 12,271,<XX> 20,207,<XX> 17,914,CXJI 226,020,<XX> 

fer capita 
CD> {m$) 2,361 926 2,525 2.n 1,250 2,762 (*) 2,349 

Geographical 
area (lan2) 3,761,274 1,()1)8, 581 8,511,965 756,626 1,285,215 912,050 16,325,711 

Density of 
JXIPllatims 
(inb/km2) 8 6 16 16 16 20 14 

lap>rts 
(~ 4,574 723 13,897 2,914 2,829 9,235 34,172 

EKports 
(m$n) 7,169 557 22,393 4,222 2,509 9,734 46,584 

tOrE: Ir:lorts are quoted in CU' val~, exports in FOB values. 
All figures relate to the base year 1986. 
(*) 'Ibis figure represents the....., per capita Q>P for the region. 

Sources : F.conauic and Social Progress in Latin America, 1987 
Inter-American Developlmt Bank 
F.stados Unancieros Intemacimales, M' 
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Table 7.2. PlOIClCfi Rm <DGll'IICfi <F AL1MINilM, CXJllffB Rt> TIN 
n; 'DIE anmms WVUCfD m 'DIE SIUJr 

AIQNl"INA JD.MA INZIL amE PEI} Vf?OEA 
• 

AUMDmM 

PIOductim 
(tames EtaU 155.CXX> n.p. 845,<XX> n.p. n.p. '-<X>,<XX> 1 ,'-<X>, <XX> 

~ 
(tames Etal) 38,CXX> 1,320 423,600 4,500 5,050 46,500 518,970 

QmSll • 
o;g/~m 1.20 0.20 3.07 0.37 0.25 2.50 

Potential 
~tim org/~.) 26.60 26.60 26.60 26.60 26.60 26.60 

Potential 
CO'Sll{>tiOD 
(tomes aetal) 825,398 175,853 3,670,454 326,ll:IJ 537,506 476,512 6,012,132 

<XI'ftlt -
PIOductim 
(tomes metal) D> D> 147,<XX> l ,ltOO,<XX> tm,<XX> n.p. 1,947,600 

~tim 
{tomes metal) 45,<XX> 460 317,370 36,<XX> JIJ,<XX> 11,<XX> 448,8'.l> 

~m <k8i~ .) 1.45 0.07 2.30 2.93 1.93 0.61 

Potential 
~im 
(kg/inh.) 8.00 8.00 8.00 8.00 8.00 8.00 

Fotential 
~tim 
(tames metal) 273,064 58,ln 1,214,286 107,985 ln,822 157,643 1,988,976 

TIN 

PndJction 
(tames metal) l,00 10,500 25,700 n.p. 4,817 n.p. lt0,917 

~ 
(tames metal} 1,550 1,100 5,500 250 tm TJ[) 9,520 

=ti (kg/ .)on 0.05 0.17 0.04 0.02 0.02 0.04 

Fotential 
t• c:;;:.> 0.25 0.25 0.25 0.25 0.25 0.25 

Fotential 
~tion 
(tomes metal) 7,758 1,653 34,497 3,068 5,052 4,479 56,505 

l«7l'E : Potential ~tion (kg/inhabitant) • US ~tion/US ~lation. 
Potential ~r.ion (tomes metal) • Potential cons. ( inh.) * popJlation of COl.lltry 
All data refer to r.he base year 1986. n.p. • flO productim. 

Source : Metallstatistik 1983-1987. Meta llgese 11.schaft' \'.e1111BDY. 
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Table 7.2.1. AlQNl"INA - Allllinim, Q:ipper am Tin 
Procb:tim md ~m (tomes) 

PRODUCT ... JN CONSUMPTION 

. 
1EAR. AUJmmlt <Xl'ID TIN .AllMINI1lt C':Htll TIN 

Prilary 5f!cmdary ~ Refined ~ PrUary Primary Refined Prinmy 
trates trates 

-198> 147,cm nd nd nd liOO 20) nd nd 1,20) 

1981 133,900 5,cm 00 100 liOO 600 52,500 50,300 m 

1982 137,500 6,cm 38 100 :m 20) 62,900 49,100 1,:m 

1983 132,fD> 1.cm 318 300 :m 300 00,liOO 43,(D) 1,20) 

1984 137,fD> 1,cm 323 20) :m :m 101,20) 45,CXX> 1,20) 

1985 139,900 6,cm 320 liOO 500 liOO 00,900 39,300 ax> 

1986 150,600 nd nd 300 :m liOO 121,300 45,cm 1,600 

1987 155,cm nd nd nd liOO liOO 142,CXX> nd 1,200 

Sources : Metallstat.:Stik 1983-1987, Metallguellsc:haft, Gemmy. 
Minaaet lnaJaire 1984, 1985, 1986. Fenarroya, France 



1F.AR 

1980 

1981 

1982 

1983 

1984 

1985 

1986 

1987 
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Table 7 .2.2. IO.IVlA - Alminiun, O:Jpper md Tin 
Procb:tioo md ~tion (tomes) 

NHW:llm 

. 
(DftR 

nw 
<XID> mo> PRDtARY 
'l'RAm 'IRA?ES 

1,884 27,367 17,648 

2,637 29,830 20,005 

2,270 26,773 19,032 

1.~ 25,278 14,164 

1,610 19,911 15,842 

1,665 16,136 14,205 

m 10,500 7,700 

nd 8,D> l,DJ 

Source : Bolivian Ministry for Mining an:! Metallurgy, 1987 

<D6Jl'l'l(I( 

PRDtARY PRl!MR'l 
.AUJmmJt TIN 

nd l,<XX> 

1,006 1,CXXJ 

389 1,500 

2,544 2,400 

nd 1,m 

nd 1.m 

m 1,100 

nd nd 



• 
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Table 7.2.3. llRAZIL · Aluainim 
Production cnl ~tioo (tomes) 

lF.AR PRODUCTION CONSUMPTION 

llAUXl1E AIDllM PRDIARf SBXJtMRr PRDIARf AUltINDlt 

1900 - - 2fJ0,611 50,100 296,l!OO 

1981 4,662,600 496,639 256,418 36,040 261,700 

1982 4,186,500 606,177 299,054 ~.250 281,900 

1983 5,238,700 786,648 «X>,744 43,016 270,600 

1984 6,433,100 81Jl,:n> 454,991) 48,946 294,aX> 

1985 6,433,200 81Jl,<XXJ 549,ln 44,828 347,500 

1986 6,446,:n> 1,196,aX> 757,584 47,971 423,700 

1987 6,565,<XX> l,Z73,<XX> 945,<XX> m 425,00> 

Sources : Amario Estatistico del Setor Metalurgico (MIC), Brazil 1987. 
Metallstatist.i.lt 1983-1987, Metallgeselhchaft, Gemmy 
Minimet Anrudre 1986, Penarroya, France • 
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Table 7 .Z.4. llfAZIL - QJpper 
Production and ~on (tmnes, finished lll!tAU 

• 

YF.AR PRODUCTION 

' 
CONSUMPTION 

<DDJrmAm mnE> IE1lE> 

198> - - 7116,CXX> 

1981 n.m - 179,CXX> 

1982 24,482 57,CXX> 249,m 

1983 39,<l'2 63,083 148,liOO 

1984 58,500 I 61,334 189,200 

1985 70,CXX> 93,800 196,100 

1986 35,CXX> 155,990 254,900 

1987 liO,CXX> 1n,cm 260,an 

Sources : J.nuario F.statistico del Setor Metalurgico (Hlc), Brazil 1987. 
Metallstatistik 1983-1987, Metallgesellschaft, Gennany 
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Table 7 .2.5. llRAZlI. - Tin 
Procb:tim Md ~tion Ctanas. finished metal} 

• 

lFAR PRODUCTION <XRUl'IICfi 

~ PRJl1ARr PRDMRY 

191k> 6,930 10,132 5,962 

1981 8,297 7,7WJ 2,965 

1982 9,500 9,298 4,870 

1983 13,300 12,950 4.~ 

1984 20,CXX> 18,8n 4,203 

1985 2'l, 500 24,701 4,659 

1986 25,«X> 25,104 5,700 

1987 28,900 28,m 8,200 

Sources : Anuario Fstatistico del Setor Metalurgico (MIC), Brazil 1987. 
Metallstatistik 1983-1987, Metallgesellschaft, Gemany 

• 
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Table 7 .2.6. emu: - Cower 
Production and r~tioo (tames, finished metal) 

?FAR PRODUCTION 

<XHD- BL1S1Dt RD1NEJ) 

'l'RA1'ES 

1900 1,067,700 953,100 810,700 

1981 1,00,ecx> 953,900 715,600 

l982 1,242,200 1,046,to:> 852,500 

1983 1,257,500 1,058,900 834,200 

1984 1,290,700 l , ()IJ8. 500 879,700 

1985 1,356,liOO l,<8J,500 884,300 

1986 1,399,a:xl 1,124,100 942,500 

1987 1,418,<XX> 1,100,100 960,<XX> 

Sourca..s : !1ininet Arnlaire 1986. Penarroya, France 
World beau of Metal Statistics, USA, 1988. 

CIRDl'l'I<li 

REllNE> 

42,900 

39,<XX> 

32,to:> 

24,400 

35,m 

25,700 

36,liOO 

48,<XX> 

• 
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Table 7 .2. 7. PDlU - Copper 
Production and ~tion (tcnles, finislat metal) 

YFAR PRODUCTION <XHUl'l'lefi 

<DON- Jl.IS'IEl REFDE> mDE> 
'lMIES 

19a> 366,700 348,600 223,500 2,184 

1981 327,600 :llZ,D> 250,400 2,053 

1982 356,Dl 323,200 224,500 1,645 

1983 322,200 295,900 194,750 658 

1984 364,100 334,400 219,000 2,765 

1985 400,850 354,CXX> 226,800 3,351 

1986 397,liOO 290,D> 225,900 4,340 

1987 394,790 286,575 218,365 4,500 

Sources : Peruvian Ministry for Fnergy and Mining, 1987 
Metallstatistik 1983-1987, Metallgesellc _'laft, Germany 

VIRE torAL 

9,673 11,857 

16,920 18,973 

19,436 21,CIU 

.. 9,671 20,319 

23,612 26,Jn 

29,960 33,311 

34,460 38,fn> 

31,500 35,<XX> 

I 
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Table 7.2.8. PEIJ - Till: Procb:tion md Consullption 
Allmi.ni.un: Consullption (tomes, finished metal) 

Pt1llLfi(W <XRDl'I'I<ll 
1F.AR 

TIM~ BmlAR'i TIM PRDMRf AUJmmlt 

1900 

1981 

1982 

1983 

1984 

1985 

1986 

1987 

(1) Figures for .Tanuary-Jme 
(2) F.stillate for 1987 

1,196 

1,"61 

1,672 

2,4ffl 

3,259 

3,779 

4,817 

2.528 (1) 

nd 

nd 

nd 

liOO 

m 

600 

500 

500 (2) 

Sources : Anuario de la Mineria en el Peru, 1983-1987 
Metallstatistik 1983-1987, Metall,eselhchaft, Gemany 

nd 

nd 

nd 

3,CXX> 

3,CXX> 

4,CXX> 

5,CXX> 

5,<XX> 

• 

• 
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Table 7.2.9. VDEllEA -Almini:m: Prolb:tion and ~tim 
Copper and Tin: Qinsmptioo {tCD1eS) 

PRODUCTION CONSUMPTION 
'IF.AR 

BAIJXlTE /ilDllNA PRDMRf PRDMY Al. 

lB> - - 327,901 ml 

1981 - - 313,523 ml 

1982 - - 273,633 ml 

1983 - 560,<XX> 335,X>ft 89,<XX> 

1984 - 1,139,<XX> :!85,158 1:1>,<XX> 

1985 - 1,135,<XX> 402,835 139,<XX> 

1986 - 1,269,CXX> 421,350 135,<XX> 

1987 131,CXX> 1,360,CXX> ~.cm 145,<XX> 

Sources : Boletin Informativo de la ~ del Aluninio, 1985 
Anuario F.stadisticci Minero de Venezuela, 1986 
Metallstatistik 1983-1987' Metallgesellschaft, Geimany 

R!FDE> Qi PRDMRf ~ 

ml ml 

ml ml 

ml ml 

2,<XX> m 

5,<XX> 600 

6,<XX> 1,<XX> 

11,<XX> ID> 

21,cm l,CXX> 



JESrlRATIOI 

AIQ'H1'JM 

MlD'l'INA -

D.IVIA 90,663 

lltAZIL 531),344 

amE 145,961 

PtllJ lJJ,090 

maEA 56,816 

'lOW. 971,874 

R'&lXlfi 21.8% 
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Table 7.3.1. CXllUCIAL 'l'RADDC, 1987 

Intraregional trade betueen the c:omtries covered by the sblly: 

Exports, RE, in tJS$ tlDlsmds 

W'ClttOO <XlJfmY' 

D.lVIA BlAZIL amE PfIIJ 1HAflA 

259,886 611,820 174,782 38,481 7,361 

- 232,333 44,985 11,m 1,227 

19,478 - 350,492 112,319 117,784 

16,640 4()1),912 - 32,327 128,826 

24,036 219,933 85,628 - 45,JJ6 

260 4()1),515 71,236 61,635 -

320,D> ~.883,513 n1,123 256,531) m,594 

7.:ZS 42.2% 16.3% 5.8% 6.71 

IOrE: Brealcdown • Ccultry total/b of totals x um 

Source : AUIDI 

• 

• 
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ORIGIN 

AllD'l'INA 

AllD1'lM -

J0.1VIA Dt.763 

J!RAZIL 819.295 

OIIIE 152/0J 

PtllJ 46,703 

VD£lllElA 12,600 

10IAL l,335,279 

~ 30.9i 

- l(JIJ -

Table 7 .3.2. <XllEClAI.. 'l'RADJH;. 1987 

Intraregional trade bebieen the OD1Dtries CCM!red by the st\Xfy: 

Imports. CIF • in tJS$ t:ho.'Sallds 

DIQlIDC<JDm 

JO.MA llRAZIL OIIIE ft1IJ 'VD£llE.A 

92,265 612.214 159.022 174,065 47.m 

- 14,567 8,360 7,385 0 

150,537 - 38),016 185,250 365,200 

41,276 70,374 - 85,116 44,<XX> 

18,210 170,002 27,926 - 60,500 

1,214 172,303 143,i32 51,558 -

303,502 9JIJ,550 719,056 503,374 517,<XX> 

7.0% 21.SS 16.7% 11.7% 12.0% 

R1l'E : Breakdown • <Aultry total/b of totals x 100% 

Source : AIADI 



JelDIATI(I{ 

AlUM'1M 

JO.MA 

JIRAZIL 

amE 

ptJIJ 

VD£lJEA 

'lUIAL 

BIFAllXJlf 

torE: 

- no-

Table 7.3.3. aJtECIAL 1RADIR;, 1986 

Intraregimal trade beo.een the comtries couered by the study: 

Exports, Rll, in US$ thoosands 

morIIR; ammY 

aD'l'lK\ BLlVIA JltAZIL am.E FmJ mElJEA 

- 61,\.00 698,0X 137,<D> 189,00l 45,<D> 

341,<D> - 26,<D> 20,<D> 22,00l 0 

'$)7,<D> 387,<D> - 318,<D> 217,00l ll7,<D> 

161,<D> ~.ax> 274,00l - 66,00l 41,<D> 

34,<D> 14,<D> 55,<XX> 54,00> - 43,00> 

6,00> 1,<XX> 96,00> 105,00l 37,<XX> -

1,049,<XX> 493,<D> l,149,<XX> 634,00l 531,00l 436,o:x> 

V..41 11.5'% 26.81 14.81 12.4% 10.21 

Bna1ldown • Comtry total/b of totals x um 

Source : IUiD1 

• 

• 
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CllIGlR 

l.RlaTlM 

llLIVIA 

JBAZIL 

anu: 

PmJ 

VE£ZlE.A 

'lOfA1. 

• llRFAIQXll~ 

tl7l'E : 

Source : 

- 111 -

Table 7 .3.4. CDtEr:1AL 'l'RADDG, 1986 

Intraregional trade beba!n the camtries covered by the st\Xly: 

IJmports, CIF, in lfi$ thoosmds 

DIUlrlt«; CXDr1RI 

MQNI'Dll. ll1IVIA mAZII. anu: PEllJ VBaEA 

- 354,000 691,000 149,<XXJ (i(),CXX> 6,CXX> 

76,CXX> - 124,CXX> .34,<XX> 15,CXX> l,CXX> 

782,000 14,CXX> - D>,CXX> 81,CXX> 107,CXX> 

123,CXX> 5,<XX> 248,CXX> - 56,CXX> 148,CXX> 

ln,exx> 12,<XX> 152,CXX> 65,<XX> - 48,CXX> 

43,CXX> 0 332,CXX> 40,<XX> 55,<XX> -

1,201,CXX> 385,CXX> 1, 5( '9 ,CXX> 588,<XX> 'JIJ7 ,CXX> 310,(XX) 

27.9% 9.0% 36.0% 13.7'% 6.2% 7.2% 

keakdown • Comtry total/b of totals x 1~ 



- 112 -

Table 7.4.1. aJIDClAL 'l'RADDli, 1986 

Intraregional trade betueen the comtries couered by the study: 

Exports am lllports of Rall Aluaini.UD in tmmes. 

IESTINAnON EIPORntr; <DJN'l1lY 

AIKDl'IM llLIVIA l!RAZlL auu: PflllJ VfJl7JEA 

.ARCDI'INA - 10,928 

(1) 

Jll.IVIA -

l!RAZlL 367 - (3) 

Olll.E 3,392 - 1,700 

PDllJ - 4,200 

VD£lJEA 170 -
(2) 

'l'OrAL 367 0 14,490 0 0 5,900 

~ 1.81 o.m 69.8% 0.0% 0.0% 28.4% 

lmE : BrealrdCJNn • Ccmtry total/b of totals x 1001 

(1) !lports of Aluain:im ores to Araentina • 7 ,965 tomes 
(2) EqlorU of Almi.niua ores to Venezuela • 1,620,032 tomes 
(3) !lports of Al.minim axide8 to Brazil • 65,CXX> tomes 

Sources : M:inmet Arnlaire 1987, Fenarroya, Frmce 
uax:, Araentina, 1987 
Instituto de Ccmercio Exterior, Venezuela 

1UlAL 

10,91.8 

0 

367 

5,()1)2 

4,200 

170 

20,757 

100.0% 

mEAllXlll 

52.6% 

o.m 

1.8% 

24.5'% 

20.2% 

o.m 

ioo.m 

• 

• 
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Table 7 .4.2. <XIKJCIAL 'l'RADIK;, 19e6 

International trade of the CllUltries covered by the st~: 

Exports of Rail Alminiun in tmmes. 

- utU<I1}I; CXlMRY' 

NQNitNA D.1VIA !RAZIL OIW: PBIJ VD£IJEA 'lUrAI. 

SlJIHNEUCA ~7 27,142 26,<XX> 53,509 

·- REUC"A 2,500 2,500 

QDINEUC"A 31,553 145,562 73,EkX> 250,915 

~--- 86,274 7,060 93,334 , __ ... 
~ 19,727 78,905 168,600 267,232 

'lUrAl. 51,647 0 251,603 0 0 270,900 574,156 

9.0I O.OI 43.8% O.OI 0.01 47.2% 100.0I 

tDrE : Breakdown• Comtry or regional total/!llll of totals x 100% 

• Sources : Minemet .Arnlaire 1987, Feftanoy11, France 

nm:, Argentina, 1987 

Inscituto de Camercio F.xterior, Venezuela 

EFAlCIXRi 

9.3: 

0.4': 

43.r.; 

16.)"; 

46.~ 

100.~ 



- 114 -

Table 7 .4.3. CXllECIAI. 'IRADDG, 1986 

International trade of the comtries couered by the study: 

lllports of Bal Al.minim in tmnes. 

<lllGDI :J1'IU((JM; 11 tft'm 

.AlQMl1M IO.lVIA SAZIL OllLE IUIJ 

9lnH NEUrA 10,928 y,7 3,392 4,200 170 

CEmW.REUrA 

an'llRDICA 17 3,238 i,iii SJ) 2,550 

BRJ(I£ 1,049 l,<XXl 

~ 133 

OCEANIA (1) 

trorAI. 10,945 0 3,738 4,503 5,(XX) 2,720 

.. "°· 71 
O.OI 13.91 16.71 18.6% 10.1% 

lmE : Breakdown "' Comtry or regional total/b of totals x lOOI 

(1) Argentina iqx>rted 600,<XXl tcme. of llauidte frOD llJStralia 

Sources : Minemet Arnlaire 1987, Peftarroya, France 

INIE:, Argentina, 1987 

Instituto de Comet'Cio F.xterior, Venezuela 

a 1UrAI. 

11,465 

5,a'.>5 

2,049 

133 

17,lt03 

100.0I 

• 

JIRFAlCIXRi 

65.9: 

ERR 

33.4'; 

11.~ 

o.e: 

100.m 



• 

• 
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Table 7.5.1. <XllECIAL 'IRADDC, 1986 

Intraiegional tra:le betueen the CCQltries covered by the study: 

Exports md llllports of Refined r.opper in taDJes finished .etal • 

msDMmlf EXl(l{ID«; <XIJflRY 

.AIQlfI'INA 

J0.1VIA 

1BAZIL 

amE 

PEil 

VDElDlA 

'l'OIAl. 

~ 

IOIE: 

(1) 

(2) 

AllBI'INA JD.lVIA IBAZIL amE PEil mElJEA 

- 223 "8,m 2,lt61 

-

- 87,<XX> 7,045 

{I) {2) 

238 -

' I 
-

2,100 6,<XX> -

0 0 "61 137,m 15,506 0 

0.0'1 o.m ().3% 89.6% 10.1% o.cr: 

Breakdown • Q:muy total/Sm of totals x l<m 

Exports of Copper concentrates to Brazil • 50, 700 tomes f .m. 

fJcporu of Blister Copper to Brazil • 18,<XX> tomes f.m • 

Sources : Minanet kn.laire 1987, Peflarroya, Frmce 

nm:, Argentina, 1987 

Instituto de Calercio F.xtericr, Venezuela 

'l'OIAl. 

SOJJ84 

0 

94,045 

238 

0 

8,100 

153,267 

100.0I 

IRFAllnN 

33.2% 

o.cr.; 

61.4: 

o.~ 

0.0: 

5.3% 

100.0'% 



IEDMTI~ 

!DJDIR&lrA 
- Omcentrates 
- Blister 
- Refined 

mmw..wmcA 
- Qmcentrates 
- Blister 
- Refined 

tD'lH REUCA I - Oxloentrates 
I - Blister 

- Refined I 
BJOIE 
- Concentrates 
- Blister 

' - Relined 

~ 

- Concentrates 
- Blister 
- Refined 

'lOrAl. 
- Conc:enuates 
- Blister 
- Refined 

IR'JiCIDlf as i 
- Concentrates 
- Blister 
- Refined I 
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Table 7.5.2. aHECAL 'IRADDC. 1986 
International trade by the COlDtri.es covered by the study: 

Exports of Copper in tames. finished mtal. 

warmcammr 

. ID.1VIA IBAZIL QllL[ PtJIJ VEEJEA 

so.100 
18,<XX> 

14,102 135,200 15,506 

2,fa> 

I 437 2,ID> 212 

26,700 1,300 
29,500 1,1~ 

1,567 132,200 44,276 

I 

i 
74,300 10,500 

130,900 57,SX> : 
! 

526 498,700 110,500 i 
l 

119,<XX> I 34,400 
18,400 l 35,755 

I 

1,674 126,~ 24,821 I 
I 

I 
0 0 0 270,700 46,200 I 0 
0 0 0 199,400 94,703 I 0 
0 0 18,906 9J5,700 195,315 I 0 

I 
o.o o.o o.o 85.4 14.6 i o.o I 

o.o o.o o.o 67.8 32.2 ' o.o 
o.o o.o 1.7 a>.7 17.6 l o.o 

fmE : Dreakcbn • Qu\try or regicnal total/~ of totals it 100 

Sources : Hine!let Jnuaire 1987, Plftarroya, Fraa 
DUE:, Argentina, 1987 
Instituto de Can!rcio F.xtetior, \ !neZUela 

• 

'lOrAL 

so.100 
18,<XX> I 

165,lall 
I 

! 
0 

2,600: 
3,449 i 

I 28,<XX> I 

30,648, 
178,043 

I I 
I I 

I 
84,ID>I I 

I 188,7001 
609,726 i 

I 
153,400 
54,1551 

153,2951 

316,9001 
294,103 

i l,lCJIJ,921 

-
100.0 
100.0 
100.0 



• 

• 

• 

<IUGIN 

9IJl1I MEUCA 

aJl11W.MEUCA 

RJml.MEUCA 

BJOIE 

ASIA 

AFRICA 

'1UIAL 

1ltFltllXRt 
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Table 7 .5.3. CXJtDCIAI. '11W>K, 1986 
Intematimal trade of the comtries cauered t1 the stmly: -.rts of Refined Q)ppei.· in tames • 

Dll(ll[JR; <XlMRY 

.AllDrDIA BL1VIA lltAZIL amE PfRJ ml7JEA 

50,884 100,123 8,100 
(1) (2) 

5,907 24 

1,098 2,900 

175 

8,792 200 

50,884 0 116,()1)5 0 0 11,224 

2.8.6% o.a: 65.1% 0.0% 0.0% 6.3% 

R1l'E : Bre.alrdcMi • Quitry or regicnal total/h of totals x 100 

(1) Brazil imported 50, 700 tomes of QJpper cmcentrates frm aiile 
(2) Brazil imported 18,CXX> tomes of Blister Copper fran OU.le 

Sources : Minemet Amuaire 1987, Fenarmya, France 
nax;, Argentina, 1987 
Instituto de Qluercio Elcterior, Venezuela 

10rAI. 

159,107 

5,931 

3,998 

175 

8,992 

178,203 

100.0% 



msrDIATl(I( 
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Table 7.6.l. aJtECIAL '11W>DG, 1986 
Intraregional trade bebleen the comtries CXNered by the stufy: 
Exports ml imports of Prinary Tin in tomes, finished aetal • 

Ul'UCdll; CXDfJRY 

MUXmta\ l0.1VIA BIAZil. am.E PBIJ VBEllEA 'lUrAl. llRFAll1.Jlt 

MrDIIM - 54 1,258 

JIJ.1VIA -
1NZIL -
am.E 201 -
PmJ 198 -
VR7lEA 20 

'lUrAl. 0 473 1,258 0 0 

~ 0.0% 27.3% n.11 o.m 0.0'! 

!DIE : Breakdown • Comtry total/b of tot.als x 100 

Sources : Kinaaet llnlai.re 198"1, Fenarroya, France 
DIE, Argentina, 1987 
Instituto de Ccmrcio Exterior, Venezuela 

1,312 75.8% 

0 0.0% 

0 o.m 

201 ll.6% 

198 ll.4% 

- 20 1.2% 

0 1,731 100.0'l 

o.~ 100.0l 

' 

• 

• 

• 



f 

• 

• 

a 

IEIINATlm 

SlJ'lH A-eICA 
- <Dx:entrates 
- Primary 

rmniNDICA 
- <Dx:entrates 
- Primary 

mrJPE 
- Qn:entrates 
- Primary 

ASIA 
- Qn:entrates 
- Primary 

'lOrAL 
- Concentrates 
- Primary 

lm'AiOO.'N as : I 
- Concentrates l - Primary 
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Table 7 .6.2. <DtECAL 'IRADIRi, 1986 
International trade of the comtries couered by the stuly: 

Elcports of Tin in tomes, finished metal • 

EQl(R'rJR; <XlMRr 

MQN- IO.IVIA l!RAZIL OllLE ftJIJ VOE-
TIN.\ 1DlA 

1,258 

4,890 500 
10,599 

2,600 4,CXX> 
8,611 5,649 

73 

0 7,499 0 0 4,500 0 
0 8,611 17,579 0 0 0 

o.o 62.5 o.o o.o 37.5 o.o 
o.o 32.9 67.1 o.o o.o o.o 

IOl'E : Breakdown = Comtry or regional total/!bn of totals x 100 

Sources : ?ti.na!Et Anmaire 1987, Feftarroya, France 
nm:, Arsenti.n.a, 1987 
Instituto de Corercio Exterior, Venezuela 

I 
'lOrAI. ~ 

0 o.o: 
1,258 4.S: 

5,390 "4.cr.: 
10,599 40.S: 

6,600 55.1% 
1.:.,260 54.4: 

0 o.re 
73 0.3% 

11,999 100.0: 
26,190 100.0: 

100.0 
100.0 



ClllGIN 

Sl1DI AIEllrA 

IDl'DI llEUCA 

DI01E 

~IA 

'1mAL 

~ 
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Table 7 .6.3. CDIDCIAL 1'RADDG, 1986 
Intematimal trade of the comtries covered by the sblly: 
~ of Primry Tin in tomes. 

muma; <XDllRY 

.MID'l'IM D.lVIA BrAZD. QIDE PBIJ lBElDlA 'lUDI. 

1,258 201 198 20 1,677 

750 750 

29 29 

20 20 

1,258 0 29 201 198 790 2,476 

50.8% o.m 1.2% 8.1% s.m 31.9% 100.01 

KJr£ : Breakdown • Ccultry or regional total/Sll!I of totals x 100 

Sources : Mi.nam!t .Amuaire 1987, Penarroya, France 
INIE:, Argentina, 1987 
lnstituto de Ccnercio E:icterior, Venezuela 

• 

mAl"Oll 

67.7"!. 

~-~ 

1.2% 

O.tr: 

loo.m 



• 

• 

• 
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Table 8.0. l. IO.IVIA 
Principal pmb:ers of Tin. 1986 

(Tames. finished metal) 

CDIDD. 6.D> 

IE>URA tmEl1A 
(Jladim Hines) z.520 

PiQEIAMnEUA 
(9111111 Hines) 1.705 ... 
-vmro 

'lOrAL 10.525 

Sourt:e : Mining Amal Aevi.e1 1987. Mining Journal. Engtmd 

1.100 

1;100 



CXKWft' / YFM 

!IDES : 

-CDllD. 

- IE>UM llDBIA 

-HQdAnDUIA 

"IUDL- !me 

9E.J'llli : 

-ew-

'lUIAL - 9'E.TLtt; 

Sources : 
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Table e.0.2. ID.MA 
StN:ture of the pmb!tion of Tin. 1986 

('ltm!:s. finished IB&l) 

1982 1983 198tt 1985 1986 

17.910 14.500 u.m 10.m 6.D> 

4.o:n 6.250 6.1~ 1.110 2.550 

2.soo 2.990 5.090 2.D> 1.100 

7.4.410 23,M 23,810 16,0ftO 10.550 

16.<XX> 11.100 14,100 10,100 6,500 

16,<XX> 11,100 14,100 10,im 6.500 

Mining a.al Rl!vil5I 1983-1987. !tining .bJmal. 8'gUad 
Wlrld anai of Hetal Statistics. 1JS.\, 1988 
Metallstatistik 1993-1987. Jtetall.-llsc:hlft, Geaa1y 

1987 

• 

4.ax> 

Z.100 

1.200 

8,100 

l,lD> 

1.8'.D 
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Table 8.1.1. IRAZIL 
Principal ~es pndJcing Almini.lll metal (Tomes) 

f 
<DRNY / 'YF.AR 198:> 1961 1982 1983 1984 1965 1986 1967 

• ~ .AUllllllO m ~ SA 8.706 96.861 167.525 

R.J".JM • .AUllllllO m ~ iUUS1'E SA 27 .8!19 27.70fl 37.m 45.370 58.026 58.411() 58.134 50.892 

R.J".JM • .AUllllllO m ~ SA 60.031 59.~1 60.796 61.71t8 61.569 61.681 62.103 61.763 

~ AIDUNIO m ~SA 16.~ 62.003 136.669 152.866 

~Al.llUIUOSA 89.311 88.537 89.674 90.239 89.SfJO 90.433 90.529 90,002 

~!£IAISSA 10.429 41,3n 61,630 62,284 

BILl..I1m !£IAIS SA (RIO) 16,IK>S 

<Dl'RRIA VALE 00 RIO IXx:E (CVRD) 20,891 

CIA~ IE AllmNIO 83,370 8),536 96,636 120,265 127,916 135,675 158,826 168,982 

VALE.ll. AIDIIN10 SA 24,218 83,122 91,151 90,n1 90,832 53,013 

260,611 256,238 299,054 400,744 454,999 549,171 757,584 845,023 

Source : Amario F.statistico del Setor Metalurgico (K[C) Brazil, 1988 

• 

• 
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Table 8.1.2. aAZII. 
Principal pmb:ers of Alminim ('Ihousands tomes) 

<XIRN'l I ROU:T PRDMRf 
AUJmmlt 

Mall, AIDllRID IX) ~ Sl 421 1~ 6? 

Mim AIDllRID Sl 513 591 2'B 

BILl.1'lm !£l'AlS Sl 138 61 

ClA IRA.c:nmA IE AUIUMIO (CM) 818 319 159 

MllDACAO RIO D> 10m: Sl 0.) 4,549 

ALlllAS AUIUHIO ~ Sl 9J 

NI:M AIJJUNIO 00 ~ l'OClESlE Sl 58 

VAU:SOL AUllINlO S\ 91 

FAE Sl DUSIRIA E aJEl:IO IE !£fAIS 

IErAlllt um 

lfJ£S.\ S\ DDm'RIA E <XIECIO 

'IQOl.I 00 ~ S\ 

ODEtS 145 

6,446 1,197 758 

Sources : Anoc:iaclo Brasilein do Almini.o. lnlario F.stati.stico, 1986 
CXEllD. .Amario F.statistico, Setor Metalurgic:o, 1988 

SBXHWlY' 
AUIOJll1lt 

4 

9 

4 

22 

9 

48 



' 

• 

• 

• 

QIHllr / IF.AR 

- Concentrates 

- Blister 

- Refined 
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Table 8.1.3. lltAZII. - ~ies procb:ing Cqlper' 

{Tomes, finished .etal) 

1981 1983 1984 1985 1986 1987 

v..~ 29,064 31,lSS 28,594 J0,769 28,732 

9,600 58,700 47,D> t?>,600 101,CXIO 119,600 

4,812 63,<IO 61,334 93,B> 115,990 146,$9 

Saurces : aJCSim, hJario F.statistico, Setor Metalurgico 1988, Brazil 

Vorld beau of Metal Statistics, USA, 1988 
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Table 8.1.4. JltAZIL 

Principal ~es procking Tin metal (tanes) 

CDWRr I '!FAR 1911> 1981 1982 1983 1984 1985 1986 

BA m BtAm., JlllMDllR) Group B> 487 1.922 1.638 1.763 1.942 2.os1 

Q3RA. IRNGroup 4.540 2.583 2.6118 2.785 3.098 3.660 3.181 

CIA llfSI • BESl' Group :..t<m 565 751 791 8'Jlt 1.187 1.062 

<DUPA. <DECAi. IE MllERAS 00 Sii. m PARA&\ 141 565 

nllll!ElSE. tErAU.R;ICD Group 61 105 155 161 135 135 

~BRASIL 118 78 82 86 l~ lJIJ 63 

MDE. P.ARA.WANm\ Group 3,l'B 3,765 3,790 7,176 11,848 16,217 17,068 

flQJ~. !£UL (JJIKlrA ~ 150 150 

CARJllUS, IHDIA SA Group 110 724 915 600 

2l)I) 279 365 389 

10,132 7,fJB 9,298 12,950 18,81J7 24,701 '"· '"3 

Source : Jn.mio Estatistico del Setor Hetalurgico (KlC), Brazi 1 



' 

• 

• 
a 
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Table 8.1.5. IBAZIL 

Stnlcture of the procb::tian of Tin (tomes, finished metal} 

1986 1987 

JIRA IX> l!RA.SIL, JIUW)JHI) Group 1,9!16 1,390 

<EilBA, EN Group 2,M4 3,<XX> 

CIA BEST, BEST Group l,<OJ 1,367 

<DUPA, <XIECIAL IE ~ IX> Sii. IX> PARIN 510 581 

1£IAUR;l(D Grq> 

!Wlm:, PARANAPAiml\ ~ 19,454 19,251 

~. l'dll>IA SA Grtq> 1,297 

1,073 1,637 

27,663 28,523 

Sources : Aruario F.statistico del Setor Metalurgico (MlC), Brazil 

Infonativo do Setor de F.stmho. SNI£ Brazil, 1987 

1986 

2,050 

3,181 

1,063 

595 

192 

17,068 

25,147 

1987 

1,578 

1,m 

1,392 

550 

155 

20,435 

1,278 

429 

29,046 



CDIWlf / 1FAR 

IJD.'Jffl : 

- OIQJir.AK\TA 

-EL&mm: 

- EL SALVAIXll 

ODDS: 

-IMAM 

- IMlm 111..AlClS 

- DISPD1'ADt\ 

-mwm. 

- IL Ill>10 
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Table 8.2.1. OIIIE - Principal ~es pmltri• Olpper­

(Tcmes, finished metal) 

1981 1982 1983 1984 1985 

563.CXX> 

291.926 285 • ..00 

52,JYJ 54,345 61,370 

86,960 96.m 

nd ln.200 118,m> 113,liOO 124.400 

nd nd 35,600 39,liOO 56,600 

nd 57,400 59,400 61,lX> 76,700 

nd ad 14,900 13.CXX> 14.<XX> 

nd ad 10,100 e.900 9.m> 

81)3,611 1.262,S~ 1,250,S<iO 1,285,ID> 1,358,500 

nd •no data .vailable 

Source : Mining Arnlal Review 1--1987. Mining Journal, fnglnf 

' 

• 

• 

• 
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Table 8.2.2. OOU: - Principal procb:ers cf Copper, 1986 

(Tomes, finished ll!tal) 

t 

• 

- <JIQJICAK\TA 518,<XX> 470,CXX> 

-·o.mmm: 363,700 300,<XX> 165,CXX> 

-ANDINA 121,200 

- :El. SALVA!m 99,200 100,<XX> 96,CXX> 

146,100 167,678 172,910 

MANm; Bl.ARDS 54,200 ~.<XX> ~.ax> 

DISIUIAM 72,200 liO,CXX> 

13,<XX> 14,<XX> 

D. Dl>IO 10,200 

l,(i(X) 

• 
l ,JIJ9,400 1,122,678 947,910 

.. 

Source : Mining ArnJal Review 1900-1987. Mining Journal, Fngland 
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Table .. • mu - Principal COlllpSlies procb:ing Copper 

('11nl.snls tones, finished metal) 

' 

1911> 1981 1982 1983 1985 1986 1987 • 

Sl1DDN PfllJ 259.~ '121.1 259.3 225.7 261.3 269.6 242.2 248.0 

21.3 52.6 57.1 

X>.O 25.8 23.1 31.9 46.7 38.3 JIJ.9 39.3 

HDDO FmJ 33.3 31.5 34.0 32.7 X>.8 27.7 28.2 26.6 

PATIVILCA 5.0 4.5 5.5 5.1 5.5 5.5 5.4 5.1 

2.2 2.4 3.2 3.5 3.7 3.8 3.2 3.8 

1.5 1.6 1.2 0.9 1.0 2.2 2.3 2.2 

2.1 1.7 1.3 1.2 1.1 1.2 2.0 1.8 

1.5 1.8 1.9 2.1 2.4 2.1 1.9 1.7 

2.8 2.8 3.3 2.8 2.1 2.4 0.9 0.7 

1.5 1.3 2.8 1.2 1.5 1.0 1.1 0.8 

27.2 26.5 'JI). 7 15.1 8.6 7.4 7.9 7.2 • 

.. 
366.7 327.6 356.3 322.2 364.7 385.0 386.0 394.8 

Source : Ministry of Fnergy and Mines, Peru, 1988 



• 

• 
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Table 8.3.2. PDIJ 

Principal procb:ers of copper, 1987 

[Table not included in text] 
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Table 8.4.1. mEJEA 

Coqali.es prcclEing A11Jlinim (tomes) 

1981 1982 1983 1984 1985 1986 1987 

l:J>,CXX> 

- IN1llWllUNA 560,CXX) 1,138,CXX> 1,120,CXX> 1,269,CXX> 1,360,CXX> 

- M£ASA 105,832 111,298 92,~45 104,524 119,848 121,171 nd nd 

-VEWDf 222,069 202,225 181,CBJ m, 78> 265,310 274,6n nd 

- 'lUrAI.. 327 ,901 313,523 273,633 335,:J>4 385,158 395, 794 423,CXX> 440,CXX> 

Sources : Boletin lnfomatiw de la IJdJstria del Alur.inio 1985, Venezuela 

Metallstatistik 1983--1987. Metallguellschaft, Gemmy 

Proyecto Baudven, Venezuela, 1985 

• 

I 

• 



• 

' 

• 
• 
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Table 8.4.2. VElDE.A 

Principal producers of Al'lllliniua, 1987 (tomes) 

l:J>,<XX> 

1,360,<XX> 

135,CXX> (e) 

VENA!ll-1 :J>S,CXX> (e) 

Sources : lloletin Infomativo de la Incllstria del AlUD:inio 1985, Venezuela 

Proyecto Bauxiven, Venezuela, 1985 

Minimet Annuaire 1986. Peftarroya, France 

Metallstatistik 1983-1987. Metallgesellschaft, Gemra1y 




