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Introduction 

( i ) The present study has been prepared j o i n t l y by the ECLAC and UNCTAD 
s e c r e t a r i a t s using f i n a n c i a l assistance by UNDP as part of a general 
project aimed at strengthening the external sector of L a t i n American and 
Caribbean economies (project RLA/87/019). The objective of the study i s 
to i d e n t i f y options open to the governments and in d u s t r i e s of L a t i n 
American and Caribbean countries with regard to the use of modern 
technology to improve the contribution of the bauxite/alumina/aluminium 
industry to economic development. A p a r a l l e l study with the same 
objective has been prepared for t i n . 

( i i ) While the use of modern technology to improve the s i t u a t i o n of the 
aluminium industry i s a matter of p r i o r i t y , i t was found during the 
course of the work that developments i n other areas merited atte n t i o n . 
Consequently, the scope of the study i s broader than implied by i t s 
t i t l e and recommendations are also made with regard to obstacles to 
trade, marketing, etc. 

( i l l ) The parts of the study dealing with bauxite/alumina/aluminium production 
are based on a report by a consultant for ECLAC, Mr. Gi l b e r t o Costa 
Manso of the National Department of Mineral Production i n B r a s i l i a . 
Valuable assistance has also been given by a large number of persons i n 
the L a t i n American/Caribbean and i n t e r n a t i o n a l aluminium industry who 
have provided information and advice. 

(iv) The main findings of t h i s study, as well as of the one on t i n , are 
sunmiarized i n a shorter report comparing the s i t u a t i o n of the two 
in d u s t r i e s . A l l the reports are intended for presentation and 
discussion, with a view to f i n a l i z e recommendations, at a meeting of 
experts at ECLAC headquarters i n Santiago i n October 1989. 
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Summary 

(v) Chapter I of the present study i s devoted to a review of supply of and 
demand for bauxite, alumina and aluminium s ince 1978, both at a global l e v e l 
and at the l e v e l of the L a t i n American/Caribbean region. I t i s noted that the 
woî-ld bauxite/alumina/aluminium industry has gone through a period of major 
rest-MPturing during the l a s t decade. Growth i n consumption has been lower 
than i n the I960's or 1970's, mainly because of lower o v e r a l l economic growth, 
changes i n the composition of f i n a l demand and a slackening i n the pace of 
s u b s t i t u t i o n of aluminiiun f o r other materials. The use of scrap has Increased 
r e l a t i v e l y r a p i d l y , r e s u l t i n g i n a lower rate of growth f o r primary metal. 
Demand generally has increased f a s t e s t i n developing countries. 

(vi) The geographical d i s t r i b t u t i o n of production has changed at a l l stages 
of production. The Caribbean countries have seen t h e i r share of world bauxite 
production f a l l , while those of A u s t r a l i a and Guinea have increased. 
A u s t r a l i a ' s production of alumina has also increased r a p i d l y , as has that of 
continental L a t i n America, while production i n Japan and the United States has 
f a l l e n . As regards aluminium, energy resources have become the main f a c t o r 
determining l o c a t i o n . Production has f a l l e n i n Japan and the United States, 
while i t has increased i n countries such as A u s t r a l i a , B r a z i l , Venezuela, 
Canada, Norway and the Gulf countries. 

( v i i ) The production share of the s i x major producing companies has decreased 
at a l l stages of production, continuing a trend which was d i s c e r n i b l e already 
i n the early 1970's. At the same time, the number and importance of 
independent, non-integrated producers, including state owned companies i n 
developing countries, has increased, and as a r e s u l t the industry has become 
more diverse. I t should be noted, however, that the closures of high-cost 
capacity that have taken place have resu l t e d i n a f l a t t e r industry cost curve 
than before, reducing the difference i n production costs between low-cost and 
high-cost producers. 

( v i i i ) Price i n s t a b i l i t y has increased at the aluminium stage, p a r t l y as a 
r e s u l t of the introduction of aluminium on commodity exchanges, p a r t l y because 
of the loss of some market control by major companies. Bauxite and alumina 
prices have generally remained more stable, but the increasing p r a c t i c e of 
l i n k i n g alumina contract prices to prices for aluminium has had the e f f e c t of 
traiitjfei r i n g a degree of p r i c e i n s t a b i l i t y to alumina. 

(ix) Aluminium consumption i n the L a t i n American/Caribbean region, while 
increasing at a higher rate than world consumption, has been held back by the 
con.straints imposed by the external debt s i t u a t i o n . As a r e s u l t , surplus 
capacity i n the semi-manufactured products sector e x i s t s i n Argentina, Mexico 
and Venezuela, while i n B r a z i l the structure i s more nearly balanced. Bauxite 
and alumina production has increased r a p i d l y i n B r a z i l an ' l , l a t e l y , i n 
Venezuela, while i n the Caribbean countries production at these f i r s t two 
stages has stagnated or f a l l e n as major producing companies have sought to 
d i v e r s i f y t h e i r supply or as a r e s u l t of exhaustion of bauxite reserves. 
Aluminium production has increased by very large amounts i n B r a z i l and 
Venezuela, as these two countries have taken advantage of t h e i r favourable 
natural resource endowments, i n p a r t i c u l a r low-cost energy, and to a l e s s e r 
extent i n Argentina and Mexico. 

(x) L a t i n American and Caribbean bauxite exports to areas outside the region 
have decreased over the l a s t decade, with only B r a z i l i a n exports r i s i n g and 
other countries r e g i s t e r i n g declines. Jamaica has to some extent compensated 
for the loss of North Anuirican markets by increasing exports to the USSR. 
B r a z i l , which i n 1978 exported only very small quantities, has become a major 
exporter, i n p a r t i c u l a r to the European market. Exports from Guyana and 
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Surinam have decreased o v e r a l l , while exports from the Dominican Republic and 
H a i t i ceased as bauxite production i n these two countries was discontinued i n 
1982. In the Dominican Republic, however, production and exports s t a r t e d 
again i n 1987, although with smaller volumes than before. T o t a l alumina 
exports from the region also f e l l somewhat, although the pattern of trade 
i.^;»;ained l a r g e l y unchanged, with most of the exports going to Western Europe 
and J i i e balance mainly to North America. Unwrought aluminium exports 
increased by a factor of ten from 1978 to 1987, with Japan emerging as the 
most important trading partner. B r a z i l and Venezuela are by f a r the l a r g e s t 
exporters. F i n a l l y , exports of semi-manufactured products, although s t i l l 
r e l a t i v e l y small, increased r a p i d l y , mainly as a r e s u l t of Venezuelan exports 
to North America and Western Europe. 

(xi) Intra-regional trade, although showing a high rate of increase, remains 
modest. Among the reasons for t h i s may be the l i m i t e d s i z e of most n a t i o n a l 
markets i n the region, which make marketing e f f o r t s by i n d i v i d u a l e f f o r t s 
r e l a t i v e l y c o s t l y ; the existence of long standing contractual r e l a t i o n s h i p s 
with suppliers outride the region; transportation d i f f i c u l t i e s ; time 
consuming for e i g n exchange and customs procedures; the existence of t a r i f f 
and n o n - t a r i f f b a r r i e r s to trade; and, f i n a l l y , the d i f f i c u l t f i n a n c i a l 
s i t u a t i o n f a c i n g most countries i n the region, which has necessitated 
cut-backs i n imports. 

( x i i ) Chapter II deals with technology and costs of production i n the 
bauxite/alumina/aluminium industry. L a t i n American and Caribbean bauxite 
producers are generally found to be competitive i n terms of production costs, 
with Jamaica having the highest costs. A u s t r a l i a i s the lowest cost 
producer, but t h i s advantage i s p a r t l y balanced by the costs of 
transportation f or A u s t r a l i a n bauxite to overseas r e f i n e r i e s . As regards 
alumina, L a t i n American and Caribbean producers appear to have s i g n i f i c a n t l y 
lower costs than producers i n North America or Europe. For primary 
aluminium, the s i t u a t i o n i s more mixed, with Argentina and Venezuela being 
very low cost producers, while production costs i n B r a z i l , mainly because of 
higher energy costs, are more or less the same as i n developed countries. I t 
i s noted that labour pr o d u c t i v i t y , both i n altomina r e f i n i n g and aluminium 
smelting, i s generally lower i n the L a t i n American/Caribbean area than i n 
i n d u s t r i a l i z e d countries. 

( x i i i ) In Chapter I I I , the expected development of demand and supply u n t i l 
the mid-1990's i s discussed. Given r e l a t i v e l y modest assumptions regarding 
the future rate of growth i n demand, i t i s shown that the expected expansion 
of production would be compatible with a long run balance of supply and 
demand. 

(xiv) I t i s expected that the trends already observed during the 1970's and 
1980's, that i s , l o c a t i o n of alumina r e f i n e r i e s close to bauxite mines and of 
aluminium smelters i n areas where low-cost energy i s a l l a b l e , w i l l continue 
into the 1990's. I n d u s t r i a l i z e d countries' share of production i s expected 
to decrease at a l l stages and aluminium smelters in the United States and 
Western Europe are l i k e l y to be p a r t i c u l a r l y s e n s i t i v e to changes i n p r i c e s 
or costs. 
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(xv) The L a t i n American/Caribbean region as a whole i s expected to further 
confirm i t s status as a major exporter to the r e s t of the world at a l l stages 
of production, while aluminium consumption i n the region i t s e l f would remain 
modest compared to capacity. However, given the large amount of unused 
capacity i n the semi-manufactured products sector, the p r o j e c t i o n f o r primary 
;^lw.'inium consumption i s uncertain. Nevertheless, even with r a p i d l y growing 
regiv^ual consumption, the industry would remain e s s e n t i a l l y export oriented. 
The exportable surplus of primary aluminium i s expected to be on the order of 
1.8 m i l l i o n tons per year i n the mid-1990's, or 65 per cent of expected 
production capacity. For alumina, the surplus could be about 3.5 m i l l i o n 
tons, or j u s t under 40 per cent of capacity, while for bauxite the surplus 
would be almost 15 m i l l i o n tons, corresponding to about 40 per cent of 
capacity. Consequently, the Industry w i l l have to remain i n t e r n a t i o n a l l y 
competitive at a l l stages of production to ensure i t s continued s u r v i v a l and 
i t w i l l have a strong i n t e r e s t i n the future development of the world market. 

(xvi) Chapter IV deals with the opportunities for and constraints on 
increased L a t i n American and Caribbean production. As regards opportunities 
for exports to areas outside the region, L a t i n American and Caribbean 
exporters of bauxite are expected to see l i t t l e change i n t h e i r competitive 
p o s i t i o n . For alumina, the market i n Western Europe would appear to o f f e r 
the best opportunities for increased L a t i n American/Caribbean exports, while 
for primary aluminium, Japan i s expected to remain the most important 
market. B a r r i e r s to trade i n the form of t a r i f f and n o n - t a r i f f measures are 
of r e l a t i v e l y l i m i t e d importance i n i n d u s t r i a l i z e d countries, except i n some 
cases for semi-manufactured products. T a r i f f s are, however, generally higher 
i n developing countries, where a large portion of future consumption increase 
i s expected to take place. 

( x v i i ) I t i s noted that aluminium exporters i n L a t i n America w i l l have to 
consider t h e i r future marketing strategy c a r e f u l l y . Two basic kinds of 
strategy could be envisaged: either the L a t i n American exporters remain 
s e l l e r s of bulk products, i n which case investments i n marketing systems 
could remain small, sales could be handled through traders, and p r i c e s would 
be close to commodity exchange quotations; or they decide to d i v e r s i f y into 
more s p e c i a l i z e d products such as s p e c i a l a l l o y s , which would necessitate the 
establishment of more ambitious marketing systems, but which would y i e l d 
higher p r i c e s . I f the second strategy were to be chosen, i t would probably 
also imply greater e f f o r t s to penetrate major markets for semi-manufactured 
products. As regards opportunities for increased i n t r a - r e g i o n a l trade, these 
l a r g e l y depend on the extent to which the unrealized consuinption p o t e n t i a l 
which i s thought to e x i s t can be developed. 

( x v i i i ) Chapter V sets out conclusions and recommendations. I t i s noted that 
governments would probably prefer pursuing a d i v e r s i f i e d ^strategy with regard 
to t h i s sector, a strategy focusing on increased i n t r a - r e g i o n a l trade and a 
higher degree of downstream processing. Sei'-^ral favour ble circumstances 
e x i s t that would f a c i l i t a t e the implementation of t h l ; strategy. These 
include : 

the existence of u n d e r u t i l i z e d production capacity at d i f f e r e n t 
stages of production in several countries (bauxite and alumina i n the 
Caribbean countries, semi-fabricated products i n Argentina, Mexico and 
Venezuela); 

competitive production costs, which make incre . i ;ed downstream 
processing a v i a b l e option; 
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low aluminium consumption r e l a t i v e to the l e v e l of economic development 
i n most of the region's countries, which implies that markets can be 
further developed; 

a high standard of technological know-how, implying that technological 
b a r r i e r s may not be an Insurmountable obstacle. 

(xix) There are, however, several obstacles that would have to be overcome. 
One fundamental d i f f i c u l t y i s obviously the shortage of investment c a p i t a l 
and s c a r c i t y of foreign exchange created by the external debt s i t u a t i o n of 
more countries i n the region. The evolvement of t h i s s i t u a t i o n w i l l set the 
conditions f o r any i n i t i a t i v e s that can be taken by governments. Other 
obstacles may be more amenable to actions by governments and/or enterprises. 
These include: 

the existence of b a r r i e r s to trade i n the form of t a r i f f s and non-
t a r i f f measures taken by i n d i v i d u a l governments; 

shortcomings of systems for payments, which tend to reduce the 
attractiveness of i n t r a - r e g i o n a l trade; 

i n s u f f i c i e n c y of export c r e d i t ; 

l i m i t e d extent of market promotion a c t i v i t i e s ; 

i n s u f f i c i e n t l y developed marketing systems and c a p a b i l i t i e s ; 

domestic p r i c e controls on ingot and processed products which at 
times create s c a r c i t y and bottlenecks and obstruct an e f f i c i e n t 
a l l o c a t i o n of resources. 

(xx) The following recommendations are made: 

steps should be taken to reduce the incidence of t a r i f f and n o n - t a r i f f 
measures i n i n t r a - r e g i o n a l trade i n semi-manufactured and manufactured 
aluminium products; 

e x i s t i n g systems of payments should be reviewed with a view to 
f a c i l i t a t e trade i n aluminium products between L a t i n American and 
Caribbean countries; 

marketing systems and c a p a b i l i t i e s should be upgraded so as to allow 
increased exports, i n p a r t i c u l a r of processed products, both within and 
outside the region; 

co-operation between the producing companies of the region i n the 
f i e l d s of research and development, market analysis, product 
development and promotion of aluminium consumption should be enhanced; 

a number of possible j o i n t venture prospects should be reviewed, 
in c l u d i n g the construction of a caustic soda plant i n the region, the 
construction of a plant producing petroleum coke and adaptation of 
presently unused capacity i n the semi-fabricated products industry to 
market needs. 
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I. DEVELOPMENT OF SUPPLY AND DEMAND SINCE 1978 

A. Global supply and demand and s t r u c t u r a l changes 

1. By 1978, evidence of the re s t r u c t u r i n g of the world aluminium Industry 
was already apparent. This r e s t r u c t u r i n g took place p a r t l y In response to 
lower rates of consumption growth, and was stimulated by the emergence of new 
producers at each stage of the production process. As a r e s u l t , the main 
producers, who had been able to dominate the market, l o s t a great part of 
t h e i r freedom of action. Their dominance was further l i m i t e d by the 
successful Introduction of an aluminium contract on the London Metal Exchange 
(lüE) i n 1978. 

2. World consumption of primary aluminium increased at an average rate of 
1.3per cent from 1978 to 1987 (or 1.4 per cent i f s o c i a l i s t countries, f o r 
which consiimptlon data may not be r e l i a b l e , are excluded). This rate was 
d r a s t i c a l l y lower than the 8 to 10 per cent achieved i n the e a r l i e r part of 
the post-war period. In 1988 consumption Is estimated to have Increased by 
about 3 per cent. T o t a l aluminium consumption i n n o n - s o c i a l i s t countries, 
i n c l u d i n g scrap, Increased by an annual average of 2.2 per cent from 1978 to 
1987, r e f l e c t i n g a r i s i n g trend i n the recovery of scrap. Over the whole 
period, t o t a l aluminium consumption increased from 15.3 m i l l i o n tons i n 1978 
to 18.6 m i l l i o n tons i n 1987. Table 1 shows consumption i n 1978 and 1987 
(see also tables A . l and A.2 In the s t a t i s t i c a l annex).. 

Table 1 

Aluminium consumption i n 1978 and 1987 
(thousand metric tons) 

1978 1987 

Primary Secondary To t a l Primary Secondary T o t a l 

Developed market 
economy countries 10647.3 3141. ,5 13788.8 11211, ,4 4595.2 15806.6 

North America 5316.9 1592. 8 6909.7 4957, .6 2066.0 7023.6 
Western Europe 3394.3 1096. 8 4491.1 4049, .7 1675.0 5724.7 
Japan 1656.1 440. ,0 2096.1 1750.0 800.2 2550.2 
Oceania 204.9 25. ,9 230.8 345, ,9 43.0 388.9 

Developing countriesa/ 1391.7 146, .3 1538.0 2485, .8 290.9 2776.7 
A f r i c a 86.6 3, .4 90.0 139, .1 10.9 150.0 
America 498.1 56, ,6 554.7 850, .5 96.8 947.3 
A s i a 647.4 66. ,5 713.9 1324, .6 147.4 1472.0 

S o c i a l i s t countries of 
eastern Europe 2725.0 n.a n.a 2641, .9 n.a n.a 

S o c i a l i s t countries 
of A s i a 590.0 n. . a n.a 862 .0 n.a n.a 

World 15354.0 n. .a n.a 17201 .1 n.a n.a 

N o n - s o c i a l i s t countries 12039.0 3287, .8 15326.8 13697, .2 4886.1 18583.3 

a/ Including Yugoslavia 
Source: UNCTAD Secr e t a r i a t 
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3. World economic growth rates from the la t e 1970's to l a t e 1980's were lower 
than i n the e a r l i e r part of the post-war period. In developed market economy 
countries, GDP increased at an average annual rate of 2.4 per cent from 1978 
to 1986, as compared to 4.1 per cent from 1960 to 1980. I n d u s t r i a l production 
increased by 1.7 per cent annually from 1978 to 1986. In developing 
countries, GDP grew at an annual average rate of 2.6 per cent from 1978 to 
1986 (5.6 per cent from 1960 to 1980), but growth i n i n d u s t r i a l production was 
slower, at 1.3 per cent annually. 

4. In the case of most developing countries, p a r t i c u l a r l y i n the 
L a t i n American and Caribbean regions, economic growth rates f e l l during the 
f i r s t h a l f of the 1980's as compared to the l a t e 1970's. This f a l l i n growth 
rates was mainly caused by f a l l i n g p r ices of export goods, p a r t i c u l a r l y 
commodities, the growing external debt, and the non-expansionary economic 
p o l i c i e s imposed by the external debt s i t u a t i o n . As a r e s u l t , expansion i n 
i n d u s t r i a l production was brought to a near h a l t , as shown by Table 2. 

Table 2 

Growth i n t o t a l i n d u s t r i a l production and i n selected i n d u s t r i e s 
i n L a t i n America and the Caribbean 
(per cent average annual change) 

1975/80 1980/87 1978/87 

I n d u s t r i a l production 5.6 1.9 2.9 

Mining 4.6 0.4 1.3 

Metals 4.3 2.8 3.1 

Coal 6.5 6.2 5.9 

Petroleum and natural gas 4.6 0.3 0.7 

Manufacturing 5.9 1.9 2.9 

E l e c t r i c i t y , gas and water 9.3 5.8 6.5 

Source : UNCTAD: Handbook of i n t e r n a t i o n a l trade and development s t a t i s t i c s , 
1988. 

5. The reduced economic growth rates, i n p a r t i c u l a r the lower growth of 
i n d u s t r i a l production as the service sector has assumed a more important r o l e 
i n most developed economies, has obviously had a moderating influence on 
aluminium demand. Nevertheless, as seen from Table 1, aluminium consumption 
has continued to increase at a r e l a t i v e l y high rate i n developing countries. 
From 1978 to 1987, t o t a l aluminium consumption increased at an average annual 
rate of 8.4 per cent i n Asia, 5.8 per cent i n A f r i c a and 6.1 per cent i n L a t i n 
America and the Caribbean. This increase took place i n s p i t e of slow growth 
i n o v e r a l l i n d u s t r i a l production, r e f l e c t i n g the difference i n composition of 
i n d u s t r i a l output i n developing countries from that of developed countries. 
Aluminium consumption i n developed market economy countries, which i n the 
second h a l f of the 1970's had s t i l l increased at an average annual rate of 7.1 
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per cent, or f a s t e r than i n d u s t r i a l production, grew only at 1.9 per cent per 
year from 1980 to 1987, a pace j u s t below that of I n d u s t r i a l production. In 
developing countries, the rate of Increase i n aluminium consumption was 9.2 
per cent per year from 1975 to 1980 and 7.1 per cent from 1980 to 1987, i n 
both periods c l e a r l y higher than the rate of growth i n i n d u s t r i a l production. 

6 . Jet another fa c t o r contributing to the slowing down of the growth i n 
aluminium demand i s the slackening i n the pace of s u b s t i t u t i o n of aluminium 
for other materials, which e a r l i e r accounted for a major part of the f a s t 
increase i n aluminium consumption. The only major new market f o r alumlnixim to 
appear i n the l a s t decade i s that of beverage cans, where aluminium has 
replaced t i n p l a t e i n several countries and where i t s market share i s l i k e l y to 
increase further. In most other end uses, aluminium has only been able to 
keep i t s market share or, i n some cases, to Increase i t marginally. Technical 
change, inc l u d i n g the development of better a l l o y s and design changes allowing 
less aluminium to be used i n a given product, has also l i m i t e d growth. Table3 
shows aluminium consumption In d i f f e r e n t end uses i n Japan, Western Europe and 
the United States i n 1978 and 1987. The table i l l u s t r a t e s that the packaging 
sector has been the most dynamic sector of the market. 
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Table 3 

Consumption of altunlnlum (primary and secondary) 
according to end uses In Japan, Western Europe a/ 

and the United States i n 1978 and 1987 
(per cent of t o t a l consumption) b/ 

Japan 

1978 1987 

Western Europe 

1978 1987 

United States 

Transport 23. .1 29, .2 27.8 29, .9 
Mechanical 
engineering 4. .5 4, .3 6.6 7, .7 

E l e c t r i c a l 
engineering 10. .5 8 .3 10.7 9, .0 

Building and 
construction 34, .3 28, .6 17.6 19, ,7 

Chemical i n d u s t r i e s 
and a g r i c u l t u r a l 
uses 1. .8 0, .3e 1.7 1, .2 

Packaging 6, ,8 7, .8 10.6 11, ,3 
Household a r t i c l e s 6, ,2 1 .5c 9.0 6, .1 
Powder consuming 

in d u s t r i e s 0, .4 0 .3c 0.7 0, ,5 
Iron and s t e e l 
industríese 2, .8 3 .3 4.7 5, .1 

Miscellaneousf 9, .7 16 .3 10.5 9, ,6 

1978 

23.1 

6.0 

10.4 

23.0 

1987 

20.7 

5.9 

9.2 

21.0 

S t a t i s t i c a l adjustment -

1 .4 -d 
23 .0 30.1 
7 .4 8.4 

-d -d 

-d -d 
5 3.8 

- 0.8 

a/ A u s t r i a , Belgium-Luxemburg, Federal Republic of Germany, France, 
I t a l y , Norway, Spain, Switzerland and the United Kingdom. 

b/ Since consumption of Imported semi-manufactures i s not included, 
consumption i n some sectors, notably those using r o l l e d products, such as 
packaging, may be understated, p a r t i c u l a r l y i n Western Europe. This f a c t o r i s 
probably of le s s importance i n the case of Japan and the United States. 

c/ Data incomplete 

d/ Included i n miscellaneous 

e/ Includes "metal products" for the following countries i n Western 
Europe: A u s t r i a , Belgium-Luxembourg and France. 

f / Includes "metal products" for Japan and for the the following 
countries i n Western Europe: Federal Republic of Germany, United Kingdom. 
Although not stated e x p l i c i t l y i n the source, the same i s the case f o r I t a l y , 
Norway, Spain and Switzerland. 

Source : Metal S t a t i s t i c s , M e t a l l g e s e l l s c h a f t , Frankfurt a. m. 
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7. A f a c t o r which has assumed Increased importance i n the l a s t decade i s 
r e c y c l i n g of aluminium. On a global scale, the use of secondary aluminium 
increased from 21.5 per cent of t o t a l consumption i n 1975 to j u s t over 
26 per cent of consumption i n 1987. The increase i n scrap use i s p a r t l y 
accounted f o r by the f a l l i n the rate of increase of aluminium consumption, 
^iace the supply of scrap i s a function of e a r l i e r metal consumption. The 
growJu of aluminium use i n beverage cans, which are t y p i c a l l y r ecycled at a 
rate of between 50 and 80 per cent, has also contributed to the increase i n 
scrap use, i n p a r t i c u l a r since the l i f e of a beverage can i s short compared to 
that of most other aluminium containing products. 

8. As can be seen from Table 1, the proportion of scrap use to t o t a l 
consumption of aluminium v a r i e s considerably between regions. I t i s generally 
lower i n the developing world than i n developed countries, the reasons f o r 
t h i s being the f a s t e r growth of o v e r a l l consumption i n developing countries 
and d i f f e r e n c e s i n composition of constimption, with a proportionately higher 
share of consumption i n developing countries being accounted f o r by products 
with a long l i f e . 

9 . As a r e s u l t of the f a l l i n the rate of increase of demand, the growth 
strategy of the aluminium producers, which was based on low p r o f i t margins and 
high rates of growth on sales has had to be adapted to a stagnant market. The 
p r o f i t margins had to be higher to r e t a i n the desired l e v e l of revenues and 
that was possible only through higher added value or to a l e s s e r extent, 
through higher mark-ups over u n i t costs of productionl/. 

10. The f i r s t path was the one chosen by major producers who sought, not only 
an increase i n the degree of processing, but also s t a r t e d new f i e l d s of 
operation, both through development of new aluminium products (eg. Kaiser) and 
development of advanced materials i n general (eg. Alcoa). 

11. The second f a c t o r which contributed to the r e s t r u c t u r i n g of the industry, 
apart from the slowing down of demand growth rates, was the attempt of 
Third World countries to look for better returns from t h e i r mineral resources, 
through increases i n the p r i c e of exported raw materials, through the 
involvement of governments as producers, through pressure on the t r a d i t i o n a l 
producers f o r a higher degree of processing of mineral production, or f i n a l l y , 
through new taxation systems. 

12. T h i r d l y , the global economic c r i s i s of the 1970's and the 1973 o i l shock 
with subsequent high i n f l a t i o n , played an important r o l e i n the process of 
d e c e n t r a l i z a t i o n of the industry, towards lower cost and energy r i c h regions. 

13. As a r e s u l t of the r e s t r u c t u r i n g process, the share of primary smelting 
capacity i n n o n - s o c i a l i s t countries held by the s i x major producers2/, which 
was above 70 per cent during the I960's and early 1970's, was reduced to 
52 per cent i n 1978, and f e l l further to 45 per cent i n 1987. For bauxite 
t h e i r share f e l l from 43 per cent i n 1978 to 37 per cent i n 1987, and f o r 
alumina, i t was reduced from 61 to 59 per cent during the same period 3/. 
Although ownership and c o n t r o l i s not exactly synonymous, the s i x majors have, 
i n f a c t , l o s t part of t h e i r control over the industry. I t should also be 
noted that the number of producers i s very large at the semi-fabricating 
stage, although the major companies hold a strong p o s i t i o n i n some sectors as 
a r e s u l t of t h e i r greater technological know-how. 
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14. One p a r t i c u l a r l y important class of new-comers during the 1970's and 
1980'õ were the state companies of Third World countries, e s p e c i a l l y those 
with abundant natural resources. In fa c t , the cont r i b u t i o n of developing 
countries to the world metal production has shown a steady increase,thus 
p a r t i a l l y compensating f o r the closures i n the United States and Japan (see 
table 4 and table A.5 i n the s t a t i s t i c a l annex). 

15. The Japanese case i s an extreme example of adjustment to the new 
s i t u a t i o n . From a peak metal production of over one m i l l i o n tons i n the 
1970's, i t poured only 41,000 tons of primary metal i n 1987. 

16. The United States has also contributed with s i g n i f i c a n t reductions i n 
smelting capacity t o t a l l i n g about 600,000 tons from 1975 to 1988, thereby 
bringing the United States share of world primary capacity (excluding 
s o c i a l i s t countries) down from 37 to 28 per cent. I t i s s t i l l , however, the 
world's l a r g e s t producer. At the same time, i t s industry has undergone 
s t r u c t u r a l changes with several smelters changing ownership and some becoming 
independent producers. 

17. Countries which have emerged as important metal producers during the 
period 1978 to 1987 include A u s t r a l i a and B r a z i l , the two countries showing 
the highest rate of growth, and Venezuela, which although up to 1987 s t i l l a 
medium s i z e producer, has plans to become one of the largest i n the years 
ahead. 

Table 4 

World primary aluminium production 
(thousand metric tons) 

1987 1983 1987 
Developing market 

economy countries 10 306.4 8 886.5 9 825.5 
North America 5 406.4 4 444.4 4 883.4 
Western Europe 3 346.7 3 327.2 3 454.7 
Japan 1 057.7 255.9 40.6 
Oceania 414.5 695.2 1 276.2 

Developing countries a/ 1 
A f r i c a 
America 
A s i a 

305.8 2 188.6 3 106.8 
255.2 260.1 401.0 
419.6 945.6 1 500.3 
454.2 724.7 911.6 

S o c i a l i s t countries of 
Eastern Europe 

S o c i a l i s t countries of 
Asia 

2 786.4 

370.0 

2.836.9 

435.0 

2 844.4 

550.0 

TOTAL 14 768.6 14 347.0 16.326.7 

a/ Including Yugoslavia 
Source: UNCTAD s e c r e t a r i a t 
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18. The key input now i s low cost energy. As a general rule t h i s should 
favou' the energy r i c h developing countries whose energy resources have a 
lower opportunity cost compared with the i n d u s t r i a l i z e d countries. But some 
of the countries with abundant energy supply i n the l a t t e r group have been 
able to maintain and even increase t h e i r production, as f o r example, Canada 
arr' Norway. I t should be noted that several producing companies have 
succfc^ried i n obtaining e l e c t r i c i t y supply contracts i n which the p r i c e of 
e l e c t r i c i t y i s l i n k e d to the aluminium p r i c e , thus reducing the incidence of 
e l e c t r i c i t y costs on p r o f i t s . 

19. During the period of restructuring, the main operative f a c t o r as f a r as 
the smelter stage of the Industry i s concerned has probably been production 
costs, i n p a r t i c u l a r energy costs. I t i s argued, however, that i n the future 
the maturity of the industry w i l l be a more important determinant of structure 
and of strategy, i n p a r t i c u l a r since t h i s w i l l require producers to pay 
increased a t t e n t i o n to the q u a l i t y dimension. 

20. With regard to bauxite, the desire of the developing countries to increase 
t h e i r share of the revenues of the industry emerges as an important d r i v i n g 
force behind the changes i n the geography of supply during the period. In 
f a c t the state has had an important role (although not exclusive) i n 
e s t a b l i s h i n g new mine capacity i n countries such as B r a z i l , Guinea and 
Venezuela, e i t h e r through d i r e c t involvement or through subsidies. 

21. Another major change which has taken place i s the reduction of the share 
of the Caribbean countries i n world bauxite and alumina production. Here i t 
i s p ossible to i d e n t i f y two concurrent factors operating i n the same 
d i r e c t i o n . F i r s t the e f f e c t of the imposition of bauxite l e v i e s by those 
countries which chose t h i s route to achieve a higher p a r t i c i p a t i o n i n the 
revenues generated by the industry. Second - and p o s s i b l y more important 
according to some analysts4/ - the producing companies' strategy and choice of 
d i v e r s i f y i n g the sources of raw materials to countries which seemed to o f f e r 
one or a combination of the following factors: lower production costs, 
greater p o l i t i c a l s t a b i l i t y , or better s u i t a b i l i t y to the company global 
strategy. 

22. As a r e s u l t , the Caribbean countries almost halved t h e i r share i n 
n o n - s o c i a l i s t world bauxite output during the 1978-1987 period from 32 per 
cent to 17 per cent. One of the major b e n e f i c i a r i e s of t h i s supply 
r e l o c a t i o n , besides B r a z i l , has been A u s t r a l i a , now the leading producing 
country, whose share i n Western world production rose from 32 per cent i n 1978 
to an impressive 40 per cent i n 1987, and Guinea (see Table 5 and Table A.3 i n 
the s t a t i s t i c a l annex). 

23. Concerning the supply of alumina i t i s Interesting to note that at t h i s 
stage the s i x majors have experienced a r e l a t i v e l y smaller decrease i n t h e i r 
share of capacity, or by about 2 per cent. In fa c t t h i s i s the stage of the 
industry which has showed the l e a s t change i n the structure of supply. 
Although alumina r e f i n e r i e s are not p a r t i c u l a r l y energy intensive i t i s 
possible to l i s t a number of economic reasons which would j u s t i f y the 
r e l o c a t i o n of these operations from the consuming to the bauxite producing 
countries 5/. While some r e l o c a t i o n has taken place, the extent has been 
smaller than may have been expected i n the l i g h t of these reasons. The 
establishment of aluminium r e f i n e r i e s during the 1980s i n Ireland and Spain, 
i n p a r t i c u l a r , have gone against t h i s trend. 
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24. In f a c t , the r a t i o of alumina to aluminium production i n Western Europe 
increased from 1.25 i n 1978 to 1.48 i n 1987 (see tables 4 and 66/). In Japan, 
where the smelting capacity was almost extinguished during t h i s period, a 
s i g n i f i c a n t r e f i n e r y capacity of j u s t over 700.000 tons/year, most of i t f o r 
non-metallurgical applications, i s s t i l l maintained. The United States was 
th-' only major consuming country where the rate of alumina to aluminium 
prod-ction a c t u a l l y f e l l during the period, from 1.40 to 1.24. 

Developing market 
economy countries 
North America 
Western Europe 
Oceania 

Table 5 
World bauxite production 

(thousand metric tons gross weight) 
1978 

30 880.7 
1 918.9 
4 668.8 
24 293.0 

1983 

29 221.8 
780.8 

4 068.0 
24 373.0 

1987 

38 745.4 
662.4 

3 877.0 
34 206.0 

Developing countries a/ 
A f r i c a 
America 
Asi a 

45 216.1 
13 783.9 
25 131.8 
3 734.4 

40 364.4 
13 864.0 
19 435.4 
3 565.0 

47 140.0 
17 899.0 
21 701.0 
4 146.0 

S o c i a l i s t countries of 
Eastern Europe 

S o c i a l i s t countries of 
Asia 

10 307.8 

1 400.0 

9.637.0 

2 100.0 

8 431.0 

2 750.0 

TOTAL 87 804.6 81 323.2 97 066.4 

a/ Including Yugoslavia 
Source: UNCTAD s e c r e t a r i a t 

Table 6 
World alumina production 

(thousand metric tons actual weight) 
1978 1983 1987 

Developing market 
economy countries 19 839. .8 18 364.0 21 030.0 
North America 7 183. ,6 5 336.0 5 102.0 
Western Europe 4 167. ,2 4 419.0 5 108.0 
Japan 1 767, .2 1 378.0 711.0 
Oceania 6 775. ,8 7 231.0 10 109.0 

Developing countries a/ 5 817, .2 6 361.0 8 127.0 
A f r i c a 621. ,6 564.0 542.0 
America 4 085, .6 4 250.0 5 728.0 
Asia 613, .0 537.0 745.0 

S o c i a l i s t countries 
of Eastern Europe 4 662, .4 5, .645.0 6 099.0 

S o c i a l i s t countries of 
As i a 700, ,0 900.0 1 215.0 

TOTAL 15 536, .7 15 635.0 18 235.5 

a/ Including Yugoslavia 
Source: UNCTAD s e c r e t a r i a t 
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25. Wliile the r a t i o of alumina to aluminimum production i n L a t i n American and 
Caribbean countries f e l l from 9.74 to 3.82 during the same period, t h i s was 
mainly due to the reduction of bauxite and alumina production f o r export i n 
the Caribbean. 

26. regards i n t e r n a t i o n a l trade i n bauxite/alumina/aluminium, two f a c t o r s 
have influenced development since the late-1970's. The f i r s t i s the 
geographical r e l o c a t i o n of much of the industry and the other i s the Increased 
d i v e r s i f i c a t i o n of trade, which has resulted from the decreased degree of 
concentration i n the industry. 

27. WoiId exports of bauxite increased from 34.5 m i l l i o n tons i n 1978 to 38.6 
m i l l i o n tons i n 1980. In the following years, they f e l l to a low of 29.9 
m i l l i o n tons i n 1983 and have Increased slowly since then to 33.2million tons 
i n 1987 (see table A.6 i n the s t a t i s t i c a l annex). Behind t h i s development 
l i e s both a geographical s h i f t i n bauxite production from the Caribbean area 
to countries such as A u s t r a l i a , B r a z i l and Guinea, and a trend i n many bauxite 
producing countries, including, i n p a r t i c u l a r , A u s t r a l i a and B r a z i l , towards 
forward i n t e g r a t i o n into alumina production. The proportion of t o t a l bauxite 
exports accounted for by developing countries increased from 74 per cent i n 
1978 to 80 per cent i n 1987, mainly as a consequence of increased exports from 
Guinea and B r a z i l . In the Caribbean area, exports decreased i n Jamaica, 
Surinam and Guyana, and stopped altogether i n the Dominican Republic and 
H a i t i , as mining there was discontinued (mining i n the Dominican Republic 
started again i n 1987). Exports from developed market economy countries f e l l 
from 24 per cent of t o t a l exports i n 1978 to 17 per cent i n 1987, mainly as a 
r e s u l t of the increased processing of A u s t r a l i a n bauxite into alumina, which 
reduced the amount of bauxite a v a i l a b l e f or export. Main exporters of bauxite 
are, i n order of importance, Guinea, Jamaica, A u s t r a l i a , B r a z i l , Guyana, 
S i e r r a Leone and Greece. 

28. The share of imports of bauxite going to developed market economy 
countries decreased from 85 per cent i n 1978 to 72 per cent i n 1987, 
r e f l e c t i n g the reduced share of these countries i n alumina production (see 
table A.7 i n the annex). The share of developing countries, i n contrast, 
increased from 1 to 9 per cent as a consequence mainly of markedly increased 
Venezuelan imports. The world's major importing countries for bauxite are the 
United States, the USSR, the Federal Republic of Germany and Canada. 

29. World exports of alumina increased from 14 m i l l i o n tons i n 1978 to over 17 
m i l l i o n tons i n 1987, or at an average annual rate of 2.6 per cent (see table 
A.8 i n the annex). As i n the case of bauxite, a peak was reached i n 1980 and 
exports then f e l l u n t i l 1982/83 when growth resumed. Developing countries' 
share of t o t a l alumina exports dropped from 31 to 25 per cent during the 
period, as a consequence of reduced exports from Jamaica and Guyana, with 
increased exports from Yugoslavia, Venezuela and Surinam being s u f f i c i e n t to 
y i e l d a very s l i g h t increase i n absolute volume. The share of developed 
market economy countries increased from 64 to 71 per cent, with most of the 
increase being accounted for by A u s t r a l i a n exports. Exports from Ireland and 
I t a l y also increased. The main alumina exporters i n 1987 were A u s t r a l i a , 
accounting for almost h a l f world exports, followed by Jamaica, Surinam, the 
United States, Ireland, I t a l y , Guinea, the Federal Republic of Germany, 
Venezuela and Yugoslavia. 



15 

30. "he share of world imports of alumina accounted for by developed market 
economy countries f e l l by less than t h e i r share of bauxite imports, or from 
79per cent i n 1978 to 74 per cent i n 1987 (see table A.9 i n the annex). The 
share of developing countries increased from 10 to 17 per cent during the same 
r^riod, r e f l e c t i n g the establishment or upgrading of aluminium smelters i n 
counHies with no alumina r e f i n a r y capacity, such as Argentina, Bahrain, Egypt 
and Indonesia. The main world alumina importers are the United States, 
Canada, Norway, the USSR and the Federal Republic of Germany. 

31. T o t a l exports of unwrought aluminium increased almost continuously through 
the period, from 4.3 m i l l i o n tons i n 1978 to 7.3 m i l l i o n tons i n 1987, or by 
an annual average of 6 per cent, r e f l e c t i n g the f a c t that an increasing 
portion of aluminium i s entering i n t e r n a t i o n a l trade (see table A.10 i n the 
annex). This i s p a r t l y a consequence of the r e l o c a t i o n of aluminium smelters 
away from markets to s i t e s with low e l e c t r i c a l power costs, p a r t l y a r e s u l t of 
the r e l a t i v e l y stronger consumption growth i n regions outside the t r a d i t i o n a l 
consuming areas. To some degree i t also r e f l e c t s the increased importance of 
independent non-integrated smelters with d i v e r s i f i e d markets. Exports from 
developing countries increased from 0.5 m i l l i o n tons i n 1978 to 1.7 m i l l i o n 
tons i n 1987, or at an average annual rate of 15 per cent, which r a i s e d t h e i r 
share of world exports from 11.4 per cent to 23.6 per cent. B r a z i l , 
Venezuela, Indonesia, the United Arab Emirates and Egypt accounted f o r most of 
the increase. Exports from developed market economy countries increased at an 
average annual rate of 4.4 per cent, but t h e i r share of world exports f e l l 
from 73 per cent i n 1978 to 64 per cent i n 1987. Exports increased i n 
p a r t i c u l a r i n A u s t r a l i a and Canada. The main aluminium exporting countries 
are Canada, Norway, A u s t r a l i a , the USSR, B r a z i l , the Federal Republic of 
Germany, the Netherlands, Venezuela, the United States and New Zealand. 

32. As a consequence of the r e l o c a t i o n of smelters mentioned i n the preceding 
paragraph, the share of world imports of aluminium going to developed market 
economy countries increased from 72 per cent i n 1978 to 73 per cent i n 1987, 
following a more dramatic increase e a r l i e r i n the 1970's, while that of 
developing countries f e l l s l i g h t l y from almost 13 per cent to 11.6 per cent 
(see table A.11 i n the annex). The main aluminium importing countries are 
Japan, the United States, the Federal Republic of Germany, France, I t a l y and 
Be Igiuin/Luxembourg. 

33. World exports of semi-manufactured aluminium products grew at an average 
annual rate of 6.7 per cent, from 2.0 m i l l i o n tons i n 1978 to 3.6 m i l l i o n tons 
i n 1987, r e f l e c t i n g the increasing d i v e r s i f i c a t i o n of the i n t e r n a t i o n a l 
aluminium market as well as a r e l a t i v e decrease i n b a r r i e r s to trade (see 
table A.12 i n the annex). Exports from developing countries increased at an 
average annual rate of 17 per cent with Egypt, Venezuela, Bahrain and B r a z i l 
r e g i s t e r i n g the la r g e s t increases. Developing countries accounted f o r 15 per 
cent of world exports i n 1987, having increased from 6 per cent i n 1978. 
Exports from s o c i a l i s t countries are 6 per cent of th^ t o t a l , and developed 
6arket economy countries account for the balance, with the Federal Republic of 
Germany, France, Belgium/Luxembourg, the United States n n d Japan being the 
main exporters. 

34. The share of world imports going to developed market economy countries has 
increased from 70 to 76 per cent, while that of developing countries has 
f a l l e n from 20 to 17 per cent (see table A.13 i n the annex). 
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35. World exports of scrap increased rapidly, at an annual rate of 12 per 
cent, from 1978 to 1987 (see table A.14 i n the annex). Developing countries, 
e s s e n t i a l l y Hong Kong and Singapore, have accounted for about 5 per cent of 
exports throughout the period. The United States accounts for 25 to 30 per 
cent of world exports, with the rest shared among other developed market 
ec:^nomy countries, mainly the Federal Republic of Germany, Canada, France and 
the .Netherlands. Japan i s the main Importer (see table A.15 i n the annex). 

36. Tables A.16 to A.19 i n the s t a t i s t i c a l annex show the structure of world 
trade i n bauxite, alumina and aliuninium i n 1978 and 1987. One thing to be 
noted from these tables i s the small si z e of i n t r a - r e g i o n a l L a t i n 
American/Caribbean trade compared to t o t a l exports from the region. 

37. Aluminium p r i c e s throughout the period studied have been more v o l a t i l e 
than e a r l i e r . In p a r t i c u l a r , short-term p r i c e movements have increased. This 
change i s generally a t t r i b u t e d to the introduction of aluminium at the London 
Metal Exchange (LME) i n 1978 and the growing influence that the LME quotation 
has exercised over contract prices ever since. I t i s l i k e l y , however, that the 
diminished a b i l i t y of the major producers to set p r i c e s independently and 
preserve some p r i c e s t a b i l i t y i s also due to t h e i r shrinking share of world 
production. Since 1978, the aluminium p r i c e has gone through three cycles, 
with peaks r e c u r r i n g i n e a r l y 1980, mid-1983 and June 1988. Since the l a s t 
peak, pr i c e s have f a l l e n considerably, although they are s t i l l ( i n June 1989) 
at a l e v e l which f u l l y covers the production cost of v i r t u a l l y every smelter 
now i n production (see table A.20 i n the annex). 

38. Bauxite and alumina are generally traded under long-term contracts, with 
pr i c e s moving only slowly. However, since early 1988 an acute shortage of 
alumina has pushed p r i c e s up, i n p a r t i c u l a r on the very small spot market, 
although p r i c e s i n long-term contracts have also been affected. Bauxite 
pr i c e s have generally not been subject to the same increases. An increasing 
tendency to l i n k p r i c e s i n long-term contracts for the supply of alumina, and, 
to a smaller extent, of bauxite, to the aluminium p r i c e has t r a n s f e r r e d to 
some degree the v o l a t i l i t y of t h i s p r i c e to alumina and bauxite. 

B. Supply and demand i n L a t i n America and the Caribbean - an analysis by 
country and company 

39. The L a t i n American and Caribbean region has been a source of bauxite to 
the alximinium industry since the 1920's. U n t i l the mid I960's Jamaica, 
Suriname and Guyana were the three largest producers i n the Western World. 
A u s t r a l i a - at present by f a r the largest supplier - f i r s t appeared as an 
important producer i n the I960's to become the f i r s t i n 1971. The other 
producers i n L a t i n America and the Caribbean up to the e a r l y 1970's included 
B r a z i l , the Dominican Republic and H a i t i . By 1983, however, mining had been 
discontinued i n both H a i t i and Dominican Republic, mainly because of 
exhaustion of better q u a l i t y deposits. B r a z i l , as w i l l be seen, was u n t i l 
very recently the only f u l l y integrated producer. Other primary metal 
producers i n the region are Argentina, Mexico, and Venezuela. 

Argentina 

40. Argentina became a primary aluminium producer i n 1974, when the smelter at 
Puerto Madryn, i n the province of Chubut, 1350 kilometers south of 
BuenosAires, came on stream. I n i t i a l capacity was 140,000 tons per year, but 
i t was increased to 152,000 tons i n 1986. The smelter i s owned by Aluar 
Aluminio Argentino SAIC, of which 51 per cent i s held by Fate S.A.I.C.I., a 
p r i v a t e company producing mainly tyres. The rest of ALUAR i s held by 
d i f f e r e n t p r i v a t e i n t e r e s t s . 
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41. ALUAR i s supplied with alumina by Alcoa of A u s t r a l i a under a long-term 
contrac', which w i l l expire i n 1994. E l e c t r i c i t y , based on hydro power, i s 
supplied by the government under a contract with prices being lower than 
average i n an i n t e r n a t i o n a l comparison. Given r e l a t i v e l y low labour costs, 
ALUAR i s judged to be an i n t e r n a t i o n a l l y competitive producer. Only a p o r t i o n 
of i L ' production i s however exported i n the form of ingots, with the r e s t 
being c. verted to semi-manufactured products e i t h e r by ALUAR's own 
subsidiary, Kicsa S.A., or by independent semi-manufacturers. In an attempt 
to b e n e f i t from the more stable prices of processed products, producers have 
inc r e a s i n g l y upgraded t h e i r products before export. 

42. Production capacity i n the serai-manufactured products industry i s about 
130,000 tons per year, covering wire rod (there are also domestic cable and 
wire producers), r o l l e d products including f o i l , and extrusions. Although the 
capacity i s u n d e r u t i l i z e d exports of semi-manufactured and f i n i s h e d aluminium 
products have been successful. 

43. Although domestic consumption of primary aluminium has increased markedly 
as a r e s u l t of the concentration on processing, consumption of aluminium i n 
the form of processed products has been on a more or le s s f l a t trend since the 
l a t e 1970's, r e f l e c t i n g the slow o v e r a l l economic growth. Table 7 shows 
consiimption of primary aluminium i n d i f f e r e n t end-uses from 1978 to 1987. No 
major s h i f t s i n the d i s t r i b u t i o n of consumption appear to have taken place 
over that period, with the exception of a drop i n consumption f o r e l e c t r i c a l 
uses, l a r g e l y a t t r i b u t a b l e to a slow-down i n the b u i l d i n g of transmission 
l i n e s . This sector, as well as other i n f r a s t r u c t u r a l investment, has obviously 
suffered from the country's precarious economic and f i n a n c i a l s i t u a t i o n . 

44. Part of the reason behind the expansion of exports of semi-manufactured 
exports may l i e i n the f a c t that the p r i c e of ingot i s f i x e d at a l e v e l 
considerably lower than the world market p r i c e 7/. The f i x i n g of the p r i c e 
c o nstituted part of the agreement under which the smelter at Puerto Madryn was 
set up, one of the objectives being to assure that domestic consumers of 
primary aluminium would not s u f f e r a p r i c e disadvantage compared to 
competitors abroad. 

Table 7 

Evolution of primary aluminium demand i n Argentina from 
1978 to 1987 according to end-uses (percentages) 

1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 

Construction 18 23 27 23 30 25 24 24 25 24 
Transport 10 16 15 10 12 12 13 15 16 16 
E l e c t r i c i t y 39 20 19 29 24 30 24 16 14 12 
Domestic and 
o f f i c e a r t i c l e s 6 9 8 8 8 7 10 10 9 9 
Packaging 16 15 16 16 15 13 15 20 19 18 
Powder and paste 0 0 1 0 1 0 1 1 1 1 
Machinery and 
equipment 3 3 3 3 3 3 3 3 3 3 
Others and 
un s p e c i f i e d 8 13 12 10 9 9 12 11 13 12 

Source : ALUAR Aluminio Argentino S.A.I.C. 
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45. While primary ingot i s mainly exported to other L a t i n American countries, 
exports of semi-manufactured products go to the United States, Japan and 
Europe. One major obstacle to the expansion of the regional trade i s the 
d i f f i c u l t y i n obtaining export finance. 

rx.^:-il 

46. U n t i l 1987, B r a z i l was the only L a t i n American country to have a f u l l y 
integrated industry from bauxite mining to smelting and f a b r i c a t i n g . This was 
the r e s u l t of the presence of a number of favourable circumstances. F i r s t , 
with i t s r e l a t i v e l y large population, B r a z i l has a s i g n i f i c a n t domestic market 
for aluminium. Secondly, the primary inputs, energy and bauxite, are 
a v a i l a b l e i n the country, and t h i r d l y , l o c a l aluminium using i n d u s t r i e s were 
developed at a r e l a t i v e l y e arly date compared to other L a t i n American 
countries. 

47. In 1978 the B r a z i l i a n aluminium industry was composed by Alean, Alcoa and 
Companhia B r a s i l e i r a de Aluminio (CBA), a B r a z i l i a n p r i v a t e company. The 
three companies were responsible for one t h i r d each of the primary metal 
output. The market has never been f u l l y dominated by Alean or Alcoa which 
have assigned a kind of "barometric leadership" to CBA. The B r a z i l i a n 
industry i n 1978 was mainly Involved i n the i n t e r n a t i o n a l market as an 
importer of primary metal. Bauxite and alumina were e s s e n t i a l l y produced for 
domestic consumption with a t r a d i t i o n a l p a r t i a l dependence on imported alumina 
by the Alean smelter. In 1981/1982, owing to a severe economic recession 
c o i n c i d i n g with continuing investment i n new capacity, the country reversed 
i t s t r a d i t i o n a l s i t u a t i o n and became a net exporter of primary aluminium. 

48. Production at a l l stages has shown an impressive growth over the period 
under study (see table 9). Bauxite production rose from 1.1 m i l l i o n tons i n 
1978 to 6.6 m i l l i o n tons i n 1987, or by an average of 22 per cent annually. A 
large p o r t i o n of t h i s i s exported, mainly to Venezuela, Canada and the 
UnitedStates. Alumina production expanded from 434,000 tons to 1.396,000 tons 
over the same period, corresponding to an average annual growth rate of 14 per 
cent. The alumina i s mainly used domestically, and a d d i t i o n a l q u a n t i t i e s , 
needed for the primary aluminium industry, are imported from Suriname, 
Jamaica, Venezuela and the United States. Primary aluminium production 
increased from 186,400 tons i n 1978 to 843,500 tons i n 1987, or by 18 per cent 
annually on average. Exports, which have increased r a p i d l y and reached over 
300,000 tons i n 1987, go mainly to Japan, the Netherlands and the United 
States. In the following, the a c t i v i t i e s of the main B r a z i l i a n producers are 
b r i e f l y reviewed. 

Alean 

49. In 1915 Alean, at that time an Alcoa subsidiary, established i t s e l f i n 
B r a z i l to s e l l imported semi-finished products. In the 1940's i t acquired 
f a b r i c a t i n g companies (kitchenware) and i n 1950, when CBA's plans to produce 
aluminium were already underway, i t started a minor smelting operation. 

50. Alean presently operates two smelters i n B r a z i l (Ouro Preto i n Minas 
Gerais and Aratu i n Bahia) with a t o t a l capacity of 118,000 tons per year (see 
table 8). I t s Aratu smelter i s dependent on t h i r d party alumina. The company 
has h y d r o e l e c t r i c a l capacity corresponding to 20 per cent of i t s needs and 
owns a share i n a coke producing plant. I t also produces a l l sorts of 
semi-finished and f i n i s h e d products. In f a c t , semi-fabricating and 
f a b r i c a t i n g i s the major a c t i v i t y of the company i n B r a z i l and i t considers 
appropriate for the futuro to r e l y on external sources of primary metal. 
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51. Alcoa established i t s e l f i n B r a z i l i n the I960's and i n 1970 s t a r t e d i t s 
primary metal production with a smelter i n Pocos de Caldas i n Minas Gerais. 
During the 1970's i t was the main supplier of primary metal to non-Integrated 
producers. In 1980 however i t followed the general rule and s t a r t e d i t s 
"•-i.tegration downstream through the take-over of independent companies. Today 
i t 1- 1 producer of a l l kinds of semi-finished and f i n i s h e d products. 

52. In the l a t e 1970s Alcoa took a major d e c i s i o n for the B r a z i l i a n 
aluminium industry and launched with B i l l i t o n the l a r g e s t project i n the 
country (ALUMAR), as part of the company worldwide r e s t r u c t u r i n g strategy. In 
1984 the project's f i r s t phase of 100,000 tons annual capacity s t a r t e d 
operation. In 1986 the second phase was brought into operation, bringing 
capacity to 245,000 tons, and the t h i r d phase (to reach 380,000 tons) i s under 
consideration (see table 9). The Alumar project includes an alumina r e f i n e r y 
but not mining. Although Alcoa has good q u a l i t y reserves i n the north of the 
country i t has so f a r chosen to buy bauxite from MRN instead of i n v e s t i n g i n a 
completely new mine s i t e . 

Companhia Vale do Rio Doce ( CVRD) 

53. This state company i s well known for i t s i r o n ore mining operations and 
trading. I t was one of the f i r s t developing country companies to b u i l d i t s 
own marketing a b i l i t y i n an i n t e r n a t i o n a l context. In the e a r l y 1970's when 
the large bauxite reserves i n the Amazon region were i d e n t i f i e d , CVRD was 
assigned the r o l e to contribute to the development of the aluminium industry. 

54. The state p a r t i c i p a t i o n i n the industry can be s a i d to have s t a r t e d i n 
1974 when CVRD took over a 46 per cent share of Mineração Rio do Norte (MRN), 
which was o r i g i n a l l y a subsidiary of Alcoa and which owned bauxite reserves i n 
the Trombetas (Para State) region. MRN (at present 46 per cent CVRD, 24per 
cent Alean, 10 per cent CBA, 5 per cent B i l l i t o n International, 5 per cent 
B i l l i t o n B r a z i l , 5 per cent Norsk Hydro and 5 per cent Reynolds) s t a r t e d 
operations i n 1979 with 3.5 m i l l i o n tons of annual capacity and i s now capable 
of producing 6 m i l l i o n tons (estimated tonnage for 1988). 

55. MRN i s the only bauxite exporting company i n B r a z i l through the 
production shares of i t s shareholders. I t has also developed i t s own t h i r d 
party markets that has enabled i t to expand beyond the partners' own needs. 
With only minor investment MRN could be expanded to 8 m i l l i o n tons per year, 
or even 12 m i l l i o n i f necessary, according to the company. 

56. From i t s f i r s t involvement i n the aluminium industry CVRD planned an 
integrated operation and for that purpose i t started talks i n the e a r l y 1970's 
with Japanese groups interested i n p a r t i c i p a t i n g i n the alumina and smelting 
stages. As these negotiations were maturing CVRD decided to a n t i c i p a t e i t s 
p a r t i c i p a t i o n i n the smelting phase through the establishment of V a l e s u l , a 
medium s i z e operation (80,000 tons) i n association with B i l l i t o n (35 per cent) 
and Reynolds (whose 4 per cent share was i n payment for the supply of 
technology). The ownership i s now divided between CVRD (54.5 per cent) and 
B i l l i t o n (45.5 per cent). The opening of t h i s smelter was welcomed by the 
non-integrated f a b r i c a t o r s since the major producers were in c r e a s i n g l y 
absorbing t h e i r own metal output. 
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57. Albras i s a joint-venture between CVRD (51 per cent) and the Nippon 
Amazon Aluminium Co. Ltd., - NAAC (49 per cent). The NAAC Is a consortium of 
33 companies i n which the Japanese government (through the Overseas Economic 
Cooperation Fund - OECF) has the largest share. Albras s t a r t e d operations i n 
T"85 with an annual capacity of 160,000 tons. I t i s now proceeding with a 
secL-'^ phase i n order to reach 320,000 tons i n 1991. 

58. The Alunorte r e f i n e r y project, which was o r g i n a l l y l i n k e d to the Albras 
venture, was delayed because of reluctance on the part of the Japanese 
partners to go ahead with i t i n a worldwide excess capacity s i t u a t i o n . The 
Japanese consortixim ended by withdrawing from the management of the pr o j e c t 
while keeping i t s investment i n the form of non-voting preferred shares. 
CVRDhopes to r e s t a r t Alunorte construction i n 1989 (possibly with a new 
partner) beginning production hopefully i n 1991. I t may be b u i l t with a 
capacity of 800,000 tons per year or 1.1 m i l l i o n tons depending on the 
in t e r e s t of the partners. 

59. With the construction of Alunorte and completion of Albras CVRD becomes 
f u l l y integrated. I t w i l l then be ready to proceed i n the d i r e c t i o n followed 
by other primary metal producers, that i s , downstream i n t e g r a t i o n . 

Companhia B r a s i l e i r a de Alumunio (CBA) 

60. This company belongs to a private B r a z i l i a n group (Votorantim) which K3s 
operations i n various other industries including lead and zinc , n i c k e l , 
f l u o r i t e , cement, s t e e l , chemicals and t e x t i l e s . Since the i n i t i a l planning 
of CBA i n 1941, the aim was to e s t a b l i s h a f u l l y integrated and independent 
project. I t i s i n f a c t the most f u l l y integrated producer i n B r a z i l 
generating i n t e r n a l l y 50 per cent of i t s energy requirements. The parent 
company i s also a producer of caustic soda and f l u o r i d e s and a partner i n a 
coke producing plant. I t also produces f o i l , sheets, cables, packaging 
materials, extrusions, etc. 

61. Owing to t h e i r linkages and i n t e r n a t i o n a l leadership both Alean and 
Alcoa are able to produce more sophisticated products i n terms of shapes, 
q u a l i t y c o n t r o l , etc. In t h e i r case (Alean and Alcoa) t h i s i s a matter of 
i n t e r n a l d e c i s i o n making, Involving b a s i c a l l y a process of adaptation of new 
technology. CBA on the contrary has to go through a process of s e l e c t i o n , 
a c q u i s i t i o n , adaptation, absorption and eventually, development of 
technology. According to the company p o l i c y , t h i s process cannot involve 
payment of r o y a l i t i e s or partnerships. One of the consequences i s r e s t r i c t i n g 
the number of p o t e n t i a l suppliers although i t implies a considerably higher 
degree of independence. Since CBA holds a 10 per cent share i n MRN, the 
company plan f o r the future i s to expand i t s smelting capacity i n the north of 
the country. 

B i l l i t o n 

62. As observed e a r l i e r t h i s company p a r t i c i p a t e s i n the B r a z i l i a n industry 
through partnership i n the Valesul project ( j o i n t l y with CVRD) and Alumar 
( j o i n t l y with Alcoa). B i l l i t o n , l i k e CVRD, i s at present one of the main 
suppliers of primary metal to the domestic market but, again l i k e CVRD, i t i s 
considering downstream integr a t i o n . Since the company i s also a shareholder 
i n MRN, i t s operations i n B r a z i l can be considered as integrated. 
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Table 8 

Production capacity f o r bauxite, alumina and primary 
aluminium i n B r a z i l (thousand metric tons gross weight per year) 

Producer Location 1987 1993 1995 
(forecast) (forecast) 

Bauxite 

Alcoa Saramenha, M.G. 
Alcoa Poco de Caldas, M.G. 
CBA Sorocaba, S.P. 
MRN Trombetas, P.A.a/ 
(CVRD 46 %, Alcoa 24%, (CBA 10%, 
B i l l i t o n 10%, Hydro 5% 
Reynolds 5%) 

Tot a l 

400 
600 
650 

6000 

7650 

400 
600 
650 

8000 

9650 

400 
600 
650 

8500 

10150 

Alumina 

Alean Saramenha, M.G. 140 140 140 
Alcoa Pocos de Caldas, M.G. 190 190 190 
Alumar Sao Luiz, M.A. 600 800 800 
(Alcoa 66%, B i l l i t o n 34%) 
Alunorte Barcarena, P.A.b/ 0 800 800 
(CVRD 60%, NAAC 40%) 
CBA Sorocaba, S.P. 250 250 250 

To t a l 1180 1980 1980 

Aluminiun 

Albras Belem, P.A. 160 320 320 
(CVRD 51%, NAAC 49%) 
Alean Ouro Preto, M.G. 60 60 60 
Alean Aratu, B.A. c/ 58 58 88 
Alcoa Pocos de Caldas, M.G. 90 90 90 
Alumar Sao Luiz, M.A. 245 245 380 
(Alcoa 66% , B i l l i t o n 34%) 
CBA Mairinque d/ 170 170 340 
Val e s u l Santa Cruz, R.J. 86 86 86 

Tot a l 869 1029 1364 

a/ Capacity could reach as much as 12 m i l l i o n tons per year i n the 1990's. 
b/ An expansion to 1.1 m i l l i o n tons instead of 800,000 tons per year i s 

being considered. 
c/ A further 30,000 tons per year expansion could be undertaken depending on 

the a v a i l a b i l i t y of energy. 
d/ A l t e r n a t i v e expansion plans c a l l f o r an increase to 270,000 tons per year. 
Sources : CVRD, ABAL (Associação B r a s i l e i r a do Aluminio) 1987, UNCTAD 

s e c r e t a r i a t . 
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Table 9 

S u p p l y and clemand i n t he B r a z i l i a n b d u x i t e / a l u m i n a / a l u m i m i u m 
i n d u s t r y 1978 t o 1987 

( t h o u s a n d m e t r i c t o n s g r o s s w e i g h t ) 

1978 1979 1980 1981 1982 1983 1984 1985 1985 191 

Baux i t e : 
P r o d u c t i o n 1130 .6 1642 .2 4 1 5 2 . 0 4 4 6 3 . 0 4 1 8 7 . 0 5 2 3 9 . 0 5 4 3 3 . 0 5 8 4 6 . 0 6 4 4 5 . 0 6 5 5 5 . 5 
E)! p o r t s 4 . 0 5 1 6 . 2 2 6 7 9 . 4 4126 3 2 9 9 1 . 3 3 9 8 8 . 6 4 3 2 0 . 0 3 3 2 0 . 0 3 1 1 3 . 2 n . a 
I n i po r t s 10.1 1 5 . 6 1 3 . 2 1 5 . 0 8 . 6 5 . 0 1 1 . 2 8 . 8 n . a . n . a 

A l u m i n a : 
P r o d u c t i o n 4 3 4 . 0 4 4 9 . 0 4 9 3 . 0 5 2 0 . 0 5 5 2 . 0 6 2 9 . 0 8 8 2 . 0 1 0 9 5 . 0 1 1 9 7 . 0 1396 .1 
F x p o r t s 0 . 8 0 . 4 0 . 2 0 . 6 5 . 0 7 . 0 4 3 . 2 9 4 . 2 7 7 . 2 8 7 . 0 
I m p o r t s 2 4 . 4 7 0 . 6 6 4 . 2 2 6 . 8 8 7 . 0 2 0 2 . 8 1 8 3 . 8 2 3 5 . 0 n . a . n . a , 

P r i n v u y A l u m i n i u m : 

P r o d u c t i o n 1 8 6 . 4 ? 3 8 . 3 2 6 0 . 6 2 5 6 . 4 2 9 9 . V 4 0 0 . 7 4 5 5 . 0 5 4 9 . 4 7 5 7 . 3 8 4 3 . 5 
E x p o r t s i ' ^ 0 . 0 0 . 0 0 . 0 2 . 2 3 . 7 116 .3 1 4 8 . 2 1 7 7 . 2 3 2 3 . 5 4 3 0 . 9 
I m p o r t s à ^ 6 0 . 3 5 1 . 8 4 6 . 7 2 8 . 2 1 0 . 8 2 . 9 4 . 6 2 . 5 1 . 4 . 2 . 3 
C o n s u m p t i o n 2 4 0 . 4 2 6 5 . 7 2 9 5 . 4 2 6 1 . 7 2 8 1 . 9 2 7 0 . 6 2 9 4 . 8 3 4 7 . 5 4 2 3 . 7 4 3 0 . 3 

R e c o v e r e d s c r a p : 

Düni í ís t i c 3 0 . 9 3 5 . 6 3 8 . 5 3 6 . 5 3 9 . 2 4 0 . 9 4 7 . 0 5 2 . 0 5 7 . 5 6 1 . 0 
I m p o r t e d 2 2 . 2 2 2 . 8 11 .1 5 . 3 3 . 7 4 .1 0 . 2 0 . 7 3 .1 4 . 9 

P r o c e s s e d p r o d u c t s : 

E x p o r t s 3 . 9 8 . 6 1 1 . 5 1 8 . 6 11 .7 5 3 . 3 5 7 . 3 3 6 . 0 3 3 . 5 2 6 . 0 
I m p o r t s 1 4 . 8 2 7 . 3 2 2 . 3 8 . 7 3 . 9 2 . 8 5 . 0 3 . 8 2 . 2 6 . 3 
C o n s u m p t i o n 3 0 4 . 4 3 4 2 . 8 3 5 6 . 8 2 9 3 . 6 3 1 7 . 0 2 8 9 . 8 2 8 6 . 4 3 5 5 . 8 4 2 8 . 5 4 1 1 . 0 

a / Unwrough t a l u m i n i u m 

S o u r c e s : ABAL 19,87, UNCTAÜ s e c r e t a r i a t . 
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63. On the consumption side, growth, although c l e a r l y above world average, 
has been les s impressive than the Increase i n production. Consvimptlon of 
primary aluminium increased at an average rate of 6.7 per cent a year from 
1978 to 1987, r e f l e c t i n g expansion i n the semi-manufactured products sector. 
Consumption of processed products has grown more slowly, at an average rate of 
3.4 per cent per year. The consumption of processed products has also 
developed unevenly, due to the constraints imposed on the domestic aluminium 
consuming industry by the f i n a n c i a l environment, i n p a r t i c u l a r the s c a r c i t y of 
investment funds and foreign exchange. Transport and packaging are the 
end-use sectors that have shown the strongest growth, and t h i s trend i s 
expected to continue i n the future. Use of aluminium i n construction, on the 
other hand, has stagnated. Table 10 shows the composition of constimptlon i n 
1987. 

64. More recently i n 1987 and 1988, aluminium consumption has been 
constrained by a shortage of metal. The reason for t h i s shortage i s that 
since domestic p r i c e s are c o n t r o l l e d , primary producers have pr e f e r r e d 
exporting t h e i r metal to b e n e f i t from the dramatic p r i c e Increases that have 
taken place since 1987. Consequently, although the p r i c e to domestic 
semi-fabricators i s favourable, they have had d i f f i c u l t i e s obtaining 
s u f f i c i e n t material. This has created problems i n p a r t i c u l a r f o r independent 
semi - f a b r i c a t o r s . Capacity u t i l i z a t i o n i n the semi-manufacturers industry i s 
however very high, and most producers plan to expand capacity s i g n i f i c a n t l y i n 
the next few years. 

65. B r a z i l i a n trade i n aluminium products with other L a t i n American 
countries i s l i m i t e d . The small si z e of most of the markets does not j u s t i f y 
investment i n a c t i v e marketing. High transport costs, d i f f i c u l t i e s of 
obtaining export finance and the slowness of customs and fo r e i g n exchange 
procedures i n most L a t i n American countries act as further obstacles to a 
trade expansion. 

Dominican Republic 

66. Bauxite mining i n the Dominican Republic, which had been c a r r i e d out by 
Alcoa since the 1940's and which i n the mid 1970's reached over 1.3 m i l l i o n 
tons, was discontinued i n 1982 owing to depleted reserves. In 1987, however, 
production was again s t a r t e d by the private company Ideal Dominicana. 
I n i t i a l l y , the major share of output was exported to Suriname to provide feed 
for the Paranam r e f i n e r y , p a r t l y owned by Alcoa, since Alcoa's mine i n 
Suriname had been closed by c i v i l unrest. Production i s now proceeding at a 
rate of 450,000 tons per year. The Dominican republic has no f a c i l i t i e s f o r 
downstream processing. 
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T a b l e 10 

C o m p o s i t i o n o f a l u m i n i u m c o n s u m p t i o n i n B r a z i l i n 1 9 8 7 

a c c o r d i n g to t y p e o f p r o d u c t s a n d e n d - u s e s ( t h o u s a n d m e t r i c t o n s ) 

C o n s t r u c t i o n T r a n s p o r t E l e c t r i c C o n s u m e r P a c k a g i n g M a c h i n e r y O t h e r T o t a l 

i n d u s t r y p r o d u c t s a n d 

e q u i p m e n t 

Sheet a n d p l a t e 2 5 . 6 1 4 . 2 3 . 3 3 7 . 5 1 2 . 3 5 . 1 5 . 2 1 0 3 . 2 

F o i l — 1 . 6 2 . 3 3 . 7 2 2 . 0 0 . 5 0 . 4 3 0 . 5 

E x t r u s i o n s 5 5 . 8 1 2 . 0 4 . 6 1 3 . 6 — 8 . 9 4 . 3 9 9 . 2 

Cable a n d Wire — — 7 1 . 1 — — — 0 . 5 7 1 . 6 

Foundry p r o d u c t s 0 . 5 5 6 . 0 2 . 2 5 . 9 — 6 . 2 1 . 4 7 2 . 2 

Powder a n d p a s t e — — — — — 9 . 9 9 . 9 

D e s t r u c t i v e u s e s — — — — 2 3 . 2 2 3 . 2 

O t h e r s -- — -- —- -- -- 1 . 2 1 . 2 

Total 8 1 . 9 8 3 . 8 8 3 . 5 6 0 . 7 3 4 . 3 2 0 . 7 • 4 6 . 1 4 1 1 . 0 

S o u r c e : A B A L 1 9 8 7 
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Guyana 

67. The t h i r d l a r g e s t bauxite producer i n L a t i n America during the 1970's, 
Guyana also used to have a near world monopoly i n c a l c i n e d r e f r a c t o r y grade 
bauxite (80 per cent of the market i n 1980) which i s now shared with China. 
Tac aluminium industry i n Guyana was n a t i o n a l i z e d i n 1971 when the government 
exp>.opriated the Alean subsidiary which ran the bauxite and alumina operations. 

68. The Bauxite Industry Development Company Ltd., (BIDCO) i s the government 
e n t i t y responsible for research, development and planning for the bauxite and 
alumina i n d u s t r i e s . Operations are c a r r i e d out by i t s subsidiary Guyana 
Mining Enterprise Ltd. (Guymine). 

69. Apart from being a large producer of r e f r a c t o r y grade bauxite (which 
commands a higher p r i c e than the m e t a l l u r g i c a l grade) because of the 
a v a i l a b i l i t y of very ^jigh grade ore, mine operations i n Guyana are also 
distinguished by having the thickest overburden. In the main producing region 
(Linden) the overburden thickness varies from 50 to over 60 meters y i e l d i n g a 
s t r i p p i n g r a t i o estimated to range from 8:1 to 9:1. 

70. Guyana's bauxite production declined from 4.0 m i l l i o n tons i n 1978 to 
3.2million tons i n 1987. P o t e n t i a l production could, however, exceed 4 
m i l l i o n tons. The main product of the country i s ca l c i n e d r e f r a c t o r y grade 
bauxite. The other products are m e t a l l u r g i c a l grade ( h i s t o r i c a l l y and on 
average equivalent to h a l f of the country's output), chemical and abrasive 
grades bauxite. During the 1980's the state company has had d i f f i c u l t i e s i n 
meeting i t s targeted sales of r e f r a c t o r y grade bauxite, p a r t l y f o r domestic 
reasons but also because of increased Chinese production. 

71. U n t i l 1981 the Linden Alumina r e f i n e r y , b u i l t i n 1961 by Alean and rated 
at 300.000 tons per year, was i n operation. In early 1982 i t was closed f o r 
modernization but has not been re-opened since then for lack of financing. I t 
i s estimated that over US$ 30 m i l l i o n would be required for that purpose. The 
government has held conversations with interested f o r e i g n p a r t i e s and an 
agreement with Hydro Aluminium i s reported to have been reached recently.8/ 
Major investments w i l l also be needed to develop new mine s i t e s as the 
e x i s t i n g ones approach depletion. The government has recently concluded an 
agreement on a j o i n t venture with Reynolds to develop the Oram! deposit, where 
mining would s t a r t before the end of 1989 and where as much as 2.6 m i l l i o n 
tons per year could be produced 9/. In the early 1980's the government 
considered the p o s s i b i l i t i e s of constructing a h y d r o e l e c t r i c power s t a t i o n and 
an aluminium smelter but financing was not a v a i l a b l e . 

H a i t i 

72. Bauxite was produced i n H a i t i from 1957, with Reynolds as the operating 
company. Production was r e l a t i v e l y stable, at between 500,000 and 800,000tons 
per year. In 1982, mining was discontinued because of depletion of economic 
reserves. There i s no downstream processing i n H a i t i . 



26 

Jamaica 

73. S t i l l the major bauxite producer In the region, t h i s country ranked 
t h i r d i n world supply i n 1978, although production has f a l l e n since the 
government's imposition of a bauxite and alumina levy i n 1974. The levy was 
imposed p a r t l y as a response to the t r i p l i n g of the imported o i l p r i c e i n 1973 
although i t can also be s a i d to r e f l e c t a well planned d e c i s i o n by the 
government i n order to increase i t s share of the revenues. Since the c r e a t i o n 
of the levy system there have been repeated and lengthy negotiations between 
the government and the producing companies, with the government t r y i n g to 
maximize i t s revenue and the foreign companies pressing f o r a reduction of 
costs by c u t t i n g production and delaying investment decisions. 

74. Jamaican bauxite and alumina production d i d not f a l l Immediately upon 
intr o d u c t i o n of the le^vy, but remained at l e v e l s of about 13 m i l l i o n tons of 
bauxite and 2 to 2.5 m i l l i o n tons of alumina for some years. In 1979 i n 
response to complaints from the companies, the levy was reduced from 7.5 per 
cent of the r e a l i z e d primary aluminium p r i c e (calculated on the basis of 
4.3tons of dry bauxite to one ton of aluminium) to 5.5 per cent, with 
v a r i a t i o n s according to production volume. In 1982, however, demand f e l l 
d r a s t i c a l l y , and production of bauxite and alumina was reduced to 9.4 m i l l i o n 
tons and 1.8million tons respectively. In early 1985, facin g a s i t u a t i o n of 
continuing excess world capacity for bauxite and alumina and with cheaper 
supplies of alumina coming mainly from A u s t r a l i a (at p r i c e s of around 110 to 
120 US d o l l a r s per ton, compared to production costs i n Jamaica of 220 to 230 
d o l l a r s ) , Alcoa announced that i t intended to close down the Clarendon 
r e f i n e r y and Kaiser and Reynolds took the Alpart mine and r e f i n e r y out of 
operation (see following paragraph) Jamaican production has since then been 
more or less l e v e l , although i n 1987 and 1988 i t began to move back towards 
previous l e v e l s . 

75. The bauxite/alumina industry i n Jamaica i s presently composed of the 
following operations (see also table 11): 

( i ) Alcoa's wholly owned subsidiary (Jamalco) owns 49 per cent, with 
the government holding the remaining 51 per cent, i n the Clarendon mine 
and alumina r e f i n e r y . This d i s t r i b u t i o n of ownership i s based on a 
recent agreement as of March 1988, according to which Jamaica increased 
i t s share by an extra 45 per cent from the previous 6 per cent. In 1985 
the Clarendon r e f i n e r y was leased to the government f o r two years as the 
American company announced i t s closure. The Jamaican government kept 
Alcoa as a contracted manager during the negotiated period and as e a r l y 
as 1986 Alcoa was considering a possible return to an a c t i v e operating 
status at Clarendon. The agreement s e t t l e d a more than year-long 
dispute. During the time when the government leased the operation the 
main part of production was sold to the March Rich organization with a 
large share going to t o l l smelting i n the United States. I t i s expected 
that sales to Marc Rich w i l l continue for some years. 
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( i i ) Alean through i t s subsidiary Jamaican operates two mines 
(Sehwallenberg and Kirkvine) and two r e f i n e r i e s (Klrkvlne and Ewarton) 
with a minor p a r t i c i p a t i o n of 7 per cent by the government since 1979 as 
a r e s u l t of negotiations involving the levy system. Since 1982 the 
Ewarton r e f i n e r y has been operating below i t s rated capacity because of 
excess capacity of alumina i n the Alean system. The government urged the 
company to r e e s t a b l i s h i t s f u l l operation capacity and o f f e r e d to buy a l l 
the aliimina which could not be sold by the company. Alean i n i t s turn 
i n s i s t e d that a higher rate of capacity u t i l i z a t i o n at i t s Ewarton 
r e f i n e r y could only be discussed together with a reduction of the 
bauxite levy. An agreement was reached i n l a t e August 1988, whereby the 
levy becomes chargeable as a normal production cost, with company p r o f i t s 
l i a b l e to corporate tax. In the event of e i t h e r party being unable to 
market i t s share of production the other partner would be e n t i t l e d to 
purchase the alumina at production cost. 

( i i i ) The t h i r d major foreign operation i n Jamaica i s Alpart, which was 
a j o i n t venture between Reynolds and Kaiser (50 per cent each). The 
operation acquired t h i s configuration a f t e r A t l a n t i c R i c h f i e l d ' s sales of 
i t s 27 per cent share i n the company i n 1985. In 1985 t h i s integrated 
operation was closed by the parent companies who r a i s e d the poor market 
condition plus the high costs of the plant which had been operating at 
h a l f of i t s capacity since 1982. In December 1988, an agreement was 
reached according to which the mine and the r e f i n e r y would be reopened i n 
March 1989. Under the the terms of the agreement Kaiser would become the 
owner of 65 per cent of the operation, while Hydro Aluminium would be the 
smaller partner with 35 per cent. 

(iv) Kaiser Jamaica Bauxite Company i s a joint-venture between Kaiser 
(49 per cent) and the government (Jamaica Bauxite Mining Ltd) since 
1977. The production i s s p l i t roughly i n proportion to share holdings 
with a large part of the Jamaican taking being t i e d to an export contract 
with the USSR. Kaiser's share of the output i s used to feed i t s high 
temperature alumina plant i n the United States (Gramercy). 

Table 11 
Jamaica: Bauxite and alumina production c a p a c i t i e s by plant 

(thousand metric tons/year) 

Bauxite Alumina Notes 

Jamalco (Clarendon) 1850/2500 800 Refinery capacity 
to be expanded to 
1 m i l l i o n tons 

Jamaican 
Kirkvine/Schwallenberg 1500/1660 560 
Ewarton 1500 550 

A l p a r t 3100 1180 
Kaiser Jamaica Bauxite Co. 4200 

Source: UNCTAD s e c r e t a r i a t . 
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76. Another important factor i n the Jamaican industry i s the Bauxite 
Aluminium Trading Company of Jamaica LTd. (BATCO), which Is the government arm 
for trading i t s share i n the various projects i n which I t p a r t i c i p a t e s . This 
organization has been successful i n concluding export contracts, sometimes i n 
the form of barter deals, with a number of countries. Other governmental 
agencies Include the Jamaica Bauxite Mining Ltd., which represents the 
goverrjnent i n the Kaiser joint-venture and which acquired Reynolds' mining 
properties (the Lydford mine) i n 1984 a f t e r the company closed down the mine, 
and the Jamaica Bauxite I n s t i t u t e (JBI), which i s i n charge of the economic 
and s t a r t e g i c planning of the sector, including negotiations with f o r e i g n 
investors, the structure of levy and taxation systems, and mining leases. 

77. As regards downstream processing, there i s one small extrusion plant 
owned by Alean, with a capacity of 4,300 tons a year. Most of the production 
i s consumed domestically, although some export sales are made to neighbouring 
Caribbean countries. 

Mexico 

78. Mexico has one producer of primary aluminium, ALUMSA, a subsidiary of 
Grupo Aluminio, of which Alcoa holds 45 per cent. The smelter entered 
production i n 1963 with an annual capacity of 22,000 tons. Capacity was 
increased to 44,000 tons per year i n the l a t e I960's and again i n 1987 to 
66,000 tons per year. Alumina i s supplied by Alcoa from the United States on 
a long-term contract e x p i r i n g i n 1990/91. The major part of the production i s 
sold domestically, with small amounts exported mainly to the United States. 
In June 1988, ALUMSA ceased to export primary metal i n order to concentrate on 
supplying the domestic market. 

79. One d i s t i n g u i s h i n g c h a r a c t e r i s t i c of the Mexican aluminium industry i s 
the large secondary smelter sector. Total production capacity i n t h i s sector 
i s estimated to be about 175,000 tons per year 10/ although production i s much 
lower. A high proportion of the scrap used i s imported from the United States. 

80. Production capacity i n the semi-manufactured products sector was 168500 
tons at the beginning of 1988 11/, although i n t h i s sector too, production i s 
lower than capacity. R e l a t i v e l y small amounts of semi-manufactured products 
are exported, mainly to the United States and to countries i n the Central 
American region. Imports of semi-manufactured products have decreased i n 
l a t e r years, with the exception of can stock, which i s imported from the 
United States. 

81. Table 12 shows aluminium supply and demand i n Mexico from 1978 to 1987. 
One f a c t o r overshadows a l l others as a determinant of developments: the f a l l 
i n o i l revenues from 1982 on, and the r e s u l t i n g external debt c r i s i s . 
Consumption increased r a p i d l y u n t i l 1981 and has f a l l e n ever since, with the 
exception of a temporary peak i n 1985. The f a l l i n domestic demand, combined 
with low competitiveness on export markets, has created great s t r u c t u r a l 
problems. 
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T a b l e 12 

S u p p i y and demand f o r a l u m i n i u m i n M e x i c o 

( t h o u s a n d m e t r i c t o n s ) a / 

1978 1979 1980 1981 1982 1983 198_4 1QÇI5 ] 9 8 6 J987 

P r i m a r y p r o d u c t i o n 4 3 . 1 4 3 . 2 5 2 . 6 5 3 . 2 4 1 . 2 3 9 . / 4 4 . 0 4 2 . 7 3 7 . 0 6 0 . 2 

I m p o r t s o f unwrough t 

m e t a l 3 9 . 0 5 6 . 1 6 3 . 5 5 8 . 8 3 2 . 3 10.8 2 6 . 0 3 5 . 7 16.1 8 . 9 

P x p o r t s o f unwrough t 
m e t a l 0 . 0 0 . 0 0 . 0 u . u 0 . 2 0 . 6 0 . 6 0 . 2 2 .7 3 .1 

R e c o v e r y of d c m i e s t i c 

s c r a p 1 2 . 3 1 4 . 9 17.1 2 0 . 3 2 5 . 8 15.1 19 .6 2 2 . 1 1 3 . 8 8 . 8 

I m p o r t s o f s c r a p 3 . 7 9 . 2 7 . 0 8.8 1 1 . 5 6 . 7 19 .2 4 3 . 0 1 9 . 0 1 1 . 0 

E x p o r t s of s c r a p 0 . 0 0 . 0 0 . 0 0 . 4 0 , 0 0 . 3 1.4 4 . 8 5 . 3 6 . 7 

T o t a l n e t raw 

m a t e r i a l s u p p l y 9 8 . 1 123 .4 130 .2 130.7 1 1 0 . 6 7 1 . 4 106 .8 1 3 8 . 5 7 8 . 0 7 9 . 1 

I m p o r t s o f s e m i -
m . i n u f a c t u r e d p r o d u c t s 2 4 . 9 2 5 . 6 3 3 . 9 6 0 . 0 4 5 . 6 5 . 6 1 4 . 3 2 4 . 3 1 8 . 8 2 2 . 3 
E x p o r t s o f s e m i ­

m a n u f a c t u r e d p r o d u c t s 1.5 1.0 0 . 4 0 . 2 0 . 3 0 . 5 2 .1 2 . 3 1.1 5 . 2 

I m p o r t s o f f i n i s h e d 

p r o d u c t s 1.1 1.5 8 . 5 1 4 . 2 5 .1 0 . 6 1.0 1.4 1.8 1 2 . 9 

E x p o r t s o f f i n i s h e d 

p r o d u c t s 2 . 2 2 .1 3 . 0 2 . 5 0 . 8 0 . 8 4 . 0 9 . 8 3 . 0 6 . 3 

A p p a r e n t c o n s u m p t i o n 1 2 0 . 3 1 4 7 . 5 1 6 9 . 3 2 0 2 . 1 1 6 0 . 2 7 6 . 4 1 1 6 . 0 152.1 9 4 . 5 1 0 2 . 8 

I n v e n t o r y change +0.8 +0 .3 - 0 . 5 - 2 . 5 - 8 . 9 +5.9 +1.6 - 2 . 2 +1.5 +2.1 

C o n s u m p t i o n 121.1 1 4 7 . 8 1 6 8 . 8 199 .6 1 5 1 . 2 8 2 . 2 1 1 7 . 5 1 4 9 . 9 9 6 . 1 1 0 4 . 9 

S o u r c e : I n s t i t u t o M e x i c a n o d e l A l u m i n i o : E s t a d i s t i c a s 1987 . 

a / T o t a l s may n o t add up b e c a u s e o f r o u n d i n g . 
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82. The primary metal producer Is hemmed i n by high costs, due to high energy 
pr i c e s and rapid domestic i n f l a t i o n , on one side, and by a c o n t r o l l e d domestic 
p r i c e (lower than the i n t e r n a t i o n a l price) for ingot on the other. While the 
pressure could be reduced by exporting primary metal, the producer has, as 
already mentioned, renounced exports i n favour of a concentration on the 
^^--^estic market. Increasing exports would of course also deprive the primary 
prod. ;:r of raw materials for i t s own downstream production. 

83. The semi-manufacturing sector su f f e r s from excess capacity i n r e l a t i o n to 
the reduced domestic demand, and high f i x e d costs r e s u l t i n g from e a r l i e r 
investments during the period of expansion. Increasing exports i s not a 
v i a b l e option since domestic costs are r i s i n g and the exchange rate i s f i x e d 
to the US d o l l a r . In addition, since a large part of production i s based on 
imported raw materials with t a r i f f s on unwrought metal and scrap being 10 and 
5per cent r e s p e c t i v e l y 12/ i t i s d i f f i c u l t for t h i s sector to achieve any 
degree of competitiveness on the i n t e r n a t i o n a l market. 

Surinam 

84. Like Jamaica, Surinam i s heavily dependent on the aluminium industry for 
fo r e i g n exchange earnings. I t has been a producer and exporter of bauxite 
since 1922 and of alumina since 1965. In the 1960's, i t was the world's 
second l a r g e s t bauxite producer a f t e r Jamaica. I t i s also the only Caribbean 
country with primary smelting capacity. 

85. The structure of the Surinam industry i s b r i e f l y summarized i n the 
following: 

( i ) Alcoa: Through i t s wholly owned subsidiary Surinam Aluminium Company 
(Suralco), Alcoa owns the Moengo mine, which has a p o t e n t i a l capacity of 
4.5 m i l l i o n tons per year. Production during the 1980's has generally 
been around 1.5 m i l l i o n tons. Suralco also owns the Lelydorp mine, which 
was "temporarily" closed down i n 1984, and 24 per cent of B i l l i t o n ' s 
Onverdacht mine (see below). The Paranam alumina r e f i n e r y , with a 
capacity of 1.4 m i l l i o n tons per year, i s 55 per cent owned by Suralco, 
with the balance held by B i l l i t o n . The r e f i n e r y i s supplied by the 
Moengo and Onverdacht mines. Part of the output goes to the l o c a l smelter 
and the r e s t i s handled by Alcoa and B i l l i t o n r e s p e c t i v e l y . The Paranam 
smelter, with a capacity of 60,000 tons per year, i s wholly owned by 
Suralco. Its output goes into the Alcoa system. 

( i i ) B i l l i t o n : The Onverdacht mine, with a capacity of j u s t above 
2 m i l l i o n tons, i s operated by B i l l i t o n , who i s also the majority 
shareholder. Most of the output goes to feed the Paranam r e f i n e r y , with 
the balance being exported. A recent decision to l i m i t annual output to 
1.8 m i l l i o n tons i n order to prolong the l i f e of the mine and ensure 
s u f f i c i e n t bauxite supplies to the r e f i n e r y may signal the end of exports. 

86. In 1979, the government and Reynolds studied the possible development of 
bauxite deposits i n the Bakhiris region i n an area leased to Reynolds. This 
company eventually decided not to p a r t i c i p a t e , and the government announced 
i t s i n t e n t i o n to develop the deposit, which has been c a l l e d a mini-Trombetas 
owing to s i m i l a r i t i e s to the B r a z i l i a n deposit. The necessary investment, 
inc l u d i n g i n f r a s t r u c t u r e , has been estimated at around US$ 150 to US$ 200 
m i l l i o n , a s \ m that, given the present economic and p o l i t i c a l s i t u a t i o n of the 
country, would require foreign p a r t i c i p a t i o n . 
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87. In 1978 the annual mining capacity i n Surinam was estimated to be 7 m i l l i o n 
tons. A f t e r experiencing a peak production l e v e l of more than 7.5mlllion tons 
i n 1972 the country suffered a d r a s t i c f a l l i n production a f t e r 1974 with 
output l e v e l l i n g o f f at j u s t under 5.0 m i l l i o n tons u n t i l 1982 when, i n l i n e 
with other major producers, i t s bauxite output f e l l to around 3.0million tons 
^ixHually. 

88. As i n the case of Jamaica, the reduction of bauxite production by the 
foreign companies a f t e r 1974 cannot be e x c l u s i v e l y r e l a t e d to the imposition 
of the levy system by the government. Again i t must be interpreted i n a 
worldwide perspective including the search by major i n t e r n a t i o n a l producers 
for lower cost areas of production. 

89. In 1986, i n an attempt to encourage foreign investment, the government 
announced the suspension of the bauxite levy. At the same time Alcoa and 
B i l l i t o n revealed modernization plans of t h e i r operations which would mean a 
US$ 150 m i l l i o n investment but which would also require other governmental 
actions such as a devaluation of the guilder and a labour p r o d u c t i v i t y deal. 
These and other economic measures (such as c o n t r o l l i n g p u b l i c expenditure) are 
also seen as necessary i f the country wants to a t t r a c t f o r e i g n investment. 

90. During most of 1987 both Alcoa's mine and smelter were shut because of 
c i v i l unrest. Bauxite had to be imported from the Dominican Republic to feed 
the alumina r e f i n e r y (which was s t i l l being p a r t l y fed by the Onverdacht 
mine). The aluminium smelter reopened i n J u l y 1988 operating at h a l f i t s 
capacity (30,000 tons) t h i s being the intended l e v e l of operation f o r the 
foreseeable future. This d e c i s i o n i s p a r t l y r e l a t e d to the low water l e v e l at 
the Afobaka dam which supplies the smelter with e l e c t r i c i t y . I f any 
a d d i t i o n a l energy becomes ava i l a b l e i t w i l l be used i n the r e f i n e r y which has 
j u s t been converted from o i l to e l e c t r i c a l energy. According to government 
sources the World Bank has already c a r r i e d out f e a s i b i l i t i e s studies for a new 
dam at Kabaloo which could make ad d i t i o n a l smelting capacity p o s s i b l e . In 
view of the c i v i l unrest, however, i t i s uncertain whether the p r o j e c t could 
be r e a l i z e d using World Bank finances. 

Venezuela 

91. U n t i l the e a r l y 1980's Venezuela could not be considered a major producer 
of aluminium. Today, with two primary aluminium producing companies, three 
a d d i t i o n a l plants under construction and four others at the planning stage, i t 
i s becoming one of the larges t integrated aluminium producers i n the world 
with a projected production of 2 m i l l i o n tons per year a f t e r 1995. (See 
table14.) 

92. The key i n s t i t u t i o n a l element i n the development of the Venezuelan 
aluminium industry i s the Corporación Venezolana de Guyana (CVG), which i s 
placed d i r e c t l y under the country's president, and which i s a shareholder i n 
a l l plants i n operation and a partner i n a l l projects under construction or i n 
the planning phase. I t i s i n charge of the coordination and development of 
the Guyana Region, including h y d r o e l e c t r i c resources, mining, metallurgy, 
a g r i c u l t u r e , and a l l state companies i n the region. I t also has a subsidiary 
trading company, CVG International. 
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93. Bauxiven i s the state company created to develop and e x p l o i t the bauxite 
depo.'-its found i n the mid-1970's at Los Pijiguaos i n western BolivarState 
about 600 kilometers from the aluminium complex at Ciudad Guyana. This 
project, which w i l l complete the v e r t i c a l i n t e g r a t i o n of the industry, has 
f a l l e n somewhat behind schedule and i s expected to be completed i n e a r l y 1990, 
al*:hough some bauxite was produced already i n 1987. CVG holds 54 per cent of 
the hares, with the r e s t owned by the Fondo de Inversiones de Venezuela 
(FIV). The projected capacity i s 4 m i l l i o n tons and CVG already plans an 
expansion to 8 m i l l i o n tons which would be required when the country achieves 
i t s 2 m i l l i o n tons target i n primary aluminium. 

94. The alumina r e f i n e r y Interamericana de Alumina S.A. (Interalumlna), 
located at Ciudad de Guyana, started production i n 1983. The main shareholder 
i s the FIV with 87.4 per cent. CVG owns 9.2 per cent and Alusuisse 3.4per 
cent (Alusuisse c a r r i e d out the i n i t i a l f e a s i b i l i t y study). Design capacity 
i s 1.1 m i l l i o n tons per year, but production i n 1987 was 1.36 m i l l i o n tons. 
An expansion to 2 m i l l i o n tons per year i s under way and i s planned to be 
completed i n the second h a l f of 1991. Further expansion to 3 and, eventually, 
4 m i l l i o n tons per year, may take place ei t h e r through the a d d i t i o n of new 
capacity at the present s i t e or through the construction of a new plant at 
LosPijiguaos. At present, and u n t i l Bauxiven becomes f u l l y operational, 
bauxite i s imported from Surinam and from MRN i n B r a z i l . Most of the 
production goes to the l o c a l smelters, but since these cannot yet absorb the 
e n t i r e output, a r e l a t i v e l y large quantity (430,000 tons i n 1987) i s exported. 

95. Aluminio del Caroni S.A. (Alcasa) was the f i r s t smelter to be b u i l t i n 
Venezuela. The main shareholder i s the FIV with 75 per cent. CVG holds lOper 
cent, and Reynolds 15 per cent of the shares. The present capacity i s 125,000 
tons per year. An expansion of 90,000 tons i s taking place i n 1989 and a 
further expansion of 180,000 tons i s planned for 1991. Alcasa w i l l then be 
the world's - and Venezuela's - second larges t smelter. In a d d i t i o n to 
supplying domestic producers of semi-manufactured products with ingots, 
Alcasa i t s e l f has considerable downstream processing capacity and produces 
both sheet and f o i l . A d d i t i o n a l investments i n these sectors are under way. 
Alcasa also owns h a l f the shares (Reynolds owns the other h a l f ) of Aleurope, a 
Belgian-based f o i l and r o l l e d products company, which i t supplies with ingot. 
F i n a l l y , Alcasa provides the only example of d i r e c t investment i n another 
L a t i n American country, i t being part owner of a r o l l i n g m i l l i n Costa Rica 
(Alunasa). 

96. Industria Venezolana de Aluminio S.A. (Venalum), which began production i n 
1978, was the second smelter b u i l t i n Venezuela. I t i s a j o i n t venture 
between FIV (61.2 per cent), CVG (18.8 per cent) and a group of Japanese 
companies, of which Showa Denko K.K. holds the l a r g e s t share (7 per cent). 
Capacity has been expanded from 70,000 tons i n i t i a l l y to 290,000 tons 
(production i n 1987 a c t u a l l y reached 304,000 tons). Venalum i s c u r r e n t l y 
undertaking an expansion programme which w i l l add 175,000 tons of capacity. 
Of the output, 60 per cent i s at present taken by the Japanese partners, 20 
per cent go to Sural, a p r i v a t e l y owned Venezuelan producer of 
semi-manufactured products, and the r e s t i s sold to other customers, mainly i n 
the United States and i n L a t i n America. Venalum recently acquired 20 per cent 
of the American extrusion company Wells Aluminium, which i t w i l l supply with 
metal corresponding to between 40 and 60 per cent of Well's needs (30,000 to 
50,000 tons per year). 

97. Seven new primary aluminium projects are under consideration i n Venezuela, 
with three already under construction. These include A l i s a (Aleaciones 
Ligeras S.A.), a j o i n t venture between CVG (30 per cent) and the Ripesa 
pri v a t e investment group (70 per cent), Alusur, with p a r t i c i p a t i o n by CVG, 
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Sural and Alcoa, and Aluyana, a j o i n t venture between CVG, FIV, I t a l i m p l a n t l 
(a subsidiary of the I t a l i a n state owned holding company IRI) and Techint (an 
I t a l i a n engineering company). The other four projects being studied are: 
Alamsa (Alcasa, A u s t r i a Metal and Pechiney) with a planned capacity of 180,000 
tons per year; Vexxal de Aluminio (CVG and Asea Brown Bovery) also planned 
for 180,000 tons; Aldanca (CVG and l o c a l Venezuelan c a p i t a l ) with 190,000 
ton. per year; and f i n a l l y Aluguay (CVG, Alumax and another f o r e i g n partner, 
po s s i b l y Alusuisse) planned f o r 180,000 tons per year. Table 13 shows present 
and planned c a p a c i t i e s . 

Table 13 

Venezuela Production capacity i n bauxite, alumina and altunlnium 
(thousand metric tons per year) 

1987 93 95 2000 

Bauxite 
Bauxiven 700 6. ,000 6.000 8.000 

Alumina 
Interalumlna 1.300 2. ,000 2.000 4.000 

Aluminium 
Alcasa 
Venalum 
A l i s a 
Alusur 
Aluyana 
One or a combination of 
the four new planned 
smelters 

125 
290 

395 
465 
60 

120 

395 
465 
90 

120 
195 

180 

395 
465 
246 
120 
390 

400 

To t a l smelter • capacity 415 1, .040 1.445 2.016 

Source: Guyana Program, CVG, October, 1988; : Interviews with Interalumlna 
and Venalum; UNCTAD s e c r e t a r i a t . 

98. Venezuela also has a large semi-manufactured products sector. In a d d i t i o n 
to Alcasa and Sural, which produces mainly wire rod, wire and cables, i t 
includes Pivensa, a sheet m i l l opened i n 1988 with a capacity of 40,000 tons 
per year, Alreyven, a Reynolds subsidiary producing extrusions, and many other 
smaller producers. T o t a l semi-manufactured capacity i n 1988 was about 400,000 
tons, although capacity u t i l i z a t i o n was only about 50 per cent 13/. There i s 
also a secondary smelter, Bera de Venezuela S.A., which i s owned by the 
Copenhagen based East A s i a t i c Co., Ltd. 

99. Aluminium consumption has grown r a p i d l y i n Venezuela, with consumption of 
primary metal increasing from 69,000 tons i n 1978 to 145,000 tons i n 1987. 
Ad d i t i o n a l increases w i l l occur as semi-manufactures production grows. I t 
should be stressed that the strategy of the industry according to CVG i s the 
i n t e r n a t i o n a l i z a t i o n of downstream processing, seeking not only higher added 
value but also market outlets for the primary production. The recent 
a c q u i s i t i o n s of overseas downstream processors by Alcasa and Venalum should be 
seen i n t h i s l i g h t . Table 14 shows the development of bauxite, alumina and 
aluminium supply and demand i n Venezuela from 1978 to 1986.14/ 
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T a b l e 14 

S u p p l y o f and demand F o r b a u x i t e , a l u m i n a and 
a l u m i n i u m i n V e n e z u e l a ( t h o u s a n d m e t r i c t o n s ) 

1978 1979 1980 1981 1982 1983 1984 1985 1986 

I m p o r t s o f b a u x i t e 6 . 0 6 6 . 7 3 4 . 3 3 2 . 7 6 7 . .0 1719 .2 2522 , , 2 2404 , .2 n . a 
P r o d u c t i o n o f a l u m i n a — — — — 5 6 0 . 0 1139, ,0 1135, .0 1 2 6 9 . 0 
E x p o r t s o f a l u m i n a — — — — 6 2 . 0 3 4 9 , ,2 4 5 5 , .0 4 9 6 . 2 

I m p o r t s o f a l u m i n a 1 5 1 . 0 3 8 3 . 8 5 0 3 . 8 6 9 6 . 6 646 , .0 2 7 0 . 2 7. ,6 7, .4 n . a 

P r o d u c l i o n o f p r i m a r y 
a l u m i n i urn 6 7 . 1 2 1 0 . 3 3 2 1 . 3 3 1 3 . 5 2 7 3 . 6 3 3 8 . 0 3 8 7 . 0 4 0 4 , .0 4 2 1 . 0 
E x p o r t s o f ur iwrought 
m e t a l 2 8 . 1 123 .4 2 1 7 . 3 2 3 9 . 0 208 , ,5 2 9 2 . 0 179. ,0 2 9 7 , .0 2 4 7 . 0 

I m p o r t s o f unwrough t 

me ta 1 — 9 .1 0 . 2 0 . 4 0 . ,9 0 . 3 0 . ,4 3 , .0 6 . 0 

R e c o v e r y o f s c r a p 1 0 . 0 1 0 . 0 10. ,0 1 0 . 0 10, .0 • 2 0 . 0 14, .0 2 1 , .0 2 4 . 0 

T o t a l ne t s u p p l y o f 

raw m a t e r i a l s 4 9 . 0 1 0 6 . 2 114. ,2 8 4 . 9 76, ,0 6 6 . 3 222 , .4 131 .0 2 0 4 . 0 

F x f i o r t s o f p r o c e s s e d 
p r o d u c t s — 2 3 . 0 3 7 . .1 2 4 . 4 0, .2 2 2 . 0 68 , .0 106 .0 1 0 3 . 0 

I m p o r t s o f p r o c e s s e d 

p r o d u c t s 2 7 . 1 1 5 . 3 24 .8 2 3 . 8 25 .7 13 .0 21 ,0 19 . 0 1 7 . 0 

A p p a r e n t c o n s u m p t i o n 7 6 . 1 9 8 . 4 101, .9 8 4 . 3 101, .5 6 0 . 0 179 .0 44 . 0 1 1 8 . 0 

I n v e n t o r y c h a n g e - 9 . 1 - 1 0 . 2 - 5 , .2 - 2 3 . 4 - 7 .1 4-46.0 - 7 7 .0 +37 . 0 + 1.0 

C o n s u m p t i o n 6 7 . 0 8 8 . 3 96 .7 6 0 . 9 94 .4 116 .0 102 . 0 81 . 0 1 1 9 . 0 

S o u r c e : A l c a s a , q u o t e d i n The A lum inum A s s o c i a t i o n : A lum inum S t a t i s t i c a l R e v i e w f o r 1 9 8 7 , Wash ing t ^ 

D . C ; and UNCTAD s e c r e t a r i a t . 
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Other countries i n the L a t i n American/Caribbean region 

100. In ad d i t i o n to the countries reviewed above, several other countries i n 
the L a t i n American/Caribbean region produce semi-manufactured and f i n i s h e d 
products of alximinium. With the exception of Colombia, however, production i s 
veiy small. The plants are generally small and the technology used i s o l d . 
Present production i s i n most cases well below capacity, given the contraction 
of demand that has taken place i n many of these countries as a r e s u l t of t h e i r 
f i n a n c i a l problems. In almost a l l cases, output i s intended f o r the domestic 
market only, although Costa Rica exports some semi-manufactured products 
(sheets), mainly to other Central American countries. Table 15 represents an 
attempt to estimate production c a p a c i t i e s f o r d i f f e r e n t types of 
semi-manufactured products i n the countries concerned. I t should be noted 
that the estimates are very uncertain and that they are l i k e l y to understate 
the actual production capacity i n the countries concerned. 

Table 15 

Production capacity f o r semi manufactured products 
i n some L a t i n American countries (thousand metric tons per year) 

Rolled products 
excluding f o i l F o i l Extrusions T o t a l 

Chile 0.6 4.0 4.6 
Colombia 2.0 4.5 23.5 30.0 
Costa Rica 10.0 2.5 12.5 
Ecuador 6.0 6.0 
E l Salvador 4.0 3.0 7.0 
Panama 3.0 3.0 6.0 
Peru 3.0 6.0 9.0 
Uruguay 1.0 0.4 2.3 3.7 

Tota l 23.6 7.4 47.8 78.8 

Source: UNCTAD s e c r e t a r i a t and World Aluminium, A Metal B u l l e t i n Databook, 
Worcester Park, Surrey, England, 1988 

C. Production gaps between d i f f e r e n t stages of processing: 
L a t i n American and Caribbean producers i n an i n t e r n a t i o n a l 
context 

101. In 1978, of the L a t i n American and Caribbean countries producing bauxite, 
only B r a z i l had an Integrated industry from mining through to r e f i n i n g , 
smelting, and f a b r i c a t i n g . Thus, although B r a z i l was the smallest bauxite 
producer, with j u s t over f i v e per cent of the t o t a l L a t i n American/Caribbean 
output, i t was the la r g e s t aluminixim producer. Of the other bauxite producing 
countries i n the region only Suriname had some smelting capacity which 
absorbed less than 10 per cent of i t s mine output and around 10 per cent of 
i t s alumina production. Argentina, Mexico and Venezuela were the other 
primary metal producing countries i n the region, but none of the them had any 
production capacity i n the intermediate phases. Their smelters were b a s i c a l l y 
e x p l o i t i n g the a v a i l a b i l i t y of cheap energy and a r e l a t i v e l y s i g n i f i c a n t 
domestic market. 
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102. At the alumina production stage the picture was somewhat more balanced. 
Suriaame, a major exporter of bauxite, was able to develop an Important 
r e f i n i n g capacity which although not s u f f i c i e n t to absorb a l l i t s mine output 
was enough to process 50 per cent of i t . Jamaica, the larges t producer i n the 
area, d i d not (and s t i l l does not) have smelting capacity since i t lacks the 
.i^^-issary energy p o t e n t i a l . But the country d i d struggle to have some 
r e f i l l i n g capacity and i n f a c t i t was one of the f i r s t bauxite exporting 
countries to have a r e f i n e r y when i n the 1950's Alean decided to set up an 
alumina plant. Other companies operating there d i d not follow t h i s d e c i s i o n 
at f i r s t because of t a r i f f b a r r i e r s i n the United States. In 1978 Jamaica 
could absorb only about 35 per cent of i t s mine output (13.5 m i l l i o n tons of 
bauxite produced, compared to 2.1 m i l l i o n tons of alumina, corresponding to a 
r a t i o of 6.3.1, compared with the average 2.2:1 for a f u l l i n t e g r a t i o n ) . 
Guyana, which ranked t h i r d i n the L a t i n American/Caribbean area i n terms of 
bauxite output, used to have a small processing capacity i n 1978. But as has 
been noted above t h i s plant has been out of operation since 1982. In 1978 
B r a z i l had a bauxite/alumina r a t i o above 2.2 due e s s e n t i a l l y to t e c h n i c a l 
reasons. I t was i n f a c t a minor importer of alumina since one of Alcan's 
smelters was not integrated. 

103. At the end of the period (1987) the picture i s the following (see 
t a b l e l 6 ) : 

(a) B r a z i l s t i l l has the larges t smelting capacity producing 843,500 tons 
i n that year and although i t has been able to develop bauxite 
production capacity for export i t i s s t i l l marginally dependent on 
imported alumina (around 20 per cent of i t s needs). 

(b) Argentina has expanded i t s primary aluminium production capacity but 
due to lack of the appropriate mineral resources i t i s non-integrated 
backwards. 

(e) Mexico has kept the same p o s i t i o n as i n 1978 although i t has 
developed more semifinished and f i n i s h e d production capacity. 

(d) Venezuela has shown the most dramatic change i n i t s industry 
structure although much of t h i s change had not yet f u l l y m a t e r i a l i z e d 
i n 1987. As was seen e a r l i e r , Venezuela w i l l have a f u l l y integrated 
industry i n 1991 when the Los Pijiguaos mine reaches i t s f u l l 
production capacity. Besides becoming a major metal producer i t i s 
also f i r m l y engaged i n integ r a t i n g a large p o r t i o n of i t s output 
downstream to semifinished and f i n i s h e d products. 

(e) In the other countries the picture i s more complicated. Suriname's 
bauxite production was halved by 1987 compared to 1978 and 
e s s e n t i a l l y f o r t h i s reason i t i s now able to r e f i n e a l l i t s output. 
The country's primary aluminium production f e l l to j u s t 2,000 tons i n 
1987, recovering to 30,000 tons i n 1988, t h i s being the production 
capacity i n the foreseable future. 

(f) Jamaica and Guyana have also shown production cuts aeeross the 
industry and these cuts have been the only cause of t h e i r 
bauxite/alumina r a t i o changes. Guyana has ceased to be an alumina 
producer since 1983 and Jamaica has experienced larger reductions i n 
mine output than i n r e f i n i n g . 
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Table 16 

Bauxite/alumina production r a t i o s In L a t i n American 
and Caribbean countries 

1978 1987 

B r a z i l 
Guyana 
Jamaica 
Suriname 

2.6 
16.0 
6.3 
4.1 

4.7 

5.5 
1.9 

Source : Tables A.3 and A.4 i n the s t a t i s t i c a l annex. 

Note : In 1987 Guyana had no processing capacity and Venezuela was 
s t i l l f u l l y dependent on imported bauxite. I t should also be noted 
that about h a l f of Guyana's bauxite production i s intended f o r non-
m e t a l l u r g i c a l end uses. 

Table 17 

L a t i n American and Caribbean countries production gaps 
between bauxite, alumina and aluminium i n 1978 and 1987 

1978 1987 

Production capacity 
(thousand metric 
tons per 
year)a/ 

A d d i t i o n a l processing 
capacity required to 
t r e a t the given input 
production 

Production 
capacity 
(thousand 
metric tons 
per year)a/ 

A d d i t i o n a l processing 
capacity required to 
to t r e a t the given 
input production 

Bauxite 30.112 

Alumina 4.873 

Aluminium 502 

178% 

385% 

24.965 

5.975 

1.538 

88% 

94% 

a/ Including capacity for production of non-metallurgical grade bauxite 
and alumina. 

Source : 1978: Aluminium Conductor Development Corporation Survey of 
Planned Increases i n World Bauxite, Alumina and Aluminium Capacities 
1975-1983. London, 1978. 1987: UNCTAD s e c r e t a r i a t 
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1J4 Considering the L a t i n American/Caribbean area as a whole i t i s seen 
that the region i s e s s e n t i a l l y an alumina and bauxite s u p p l i e r and to a 
less e r extent, owlngf;to B r a z i l i a n sxpocts a f t e r the 197P's,, a primary metal 
source to the world market (see Tabla 18). ' 

ic*"^. In Western Europe (not including Yugoslavia, since most of i t s exports 
go tt. n o c i a l i s t countries i n Eastern Europe) dependence on Imported bauxite 
increased, during the 1978 to 1987 period, since baiAXlte capacity f e l l by 17 
per cent, while alumina capacity Increased by 26 per cent. In 1978, f o r each 
ton of alumina produced i n Western Europe, j u s t under one ton of bauxite had 
to be imported. In 1987, the net import need had Increased to 1.35 tons of 
bauxite f o r each ton of alumina. Despite the expansion of alumina capacity, 
i n v o l v i n g two large projects (Aughlnish i n Ireland and San C i p r l a n In Spain, 
both with design c a p a c i t i e s of 800,000 tons per year), and a very modest net 
increase of aluminium smelter capacity by about 25,000 tons per year, Import 
needs for alumina were only marginally reduced, since during the same period, 
production of alumina f o r non-metallurgical purposes Increased r a p i d l y , 
absorbing most of the Increase i n alumina output. Primary alxominlum 
production increased only s l i g h t l y , while consumption grew at an average 
: uiual rate of 2 per cent. Thus, at the end of the, period, Western Europe 
from being a net exporter of unwrought aluminium, had become a net importer. 

106. In Asia, i t i s worth mentioning the case of Japan, where primary metal 
production has been reduced to almost nothing. Although i t s t i l l r e t a i n s a 
s i g n i f i c a n t alumina production capacity (output over 700.000 tons i n 1987) 
this has also been reduced during the decade^ What i s l e f t i s mainly f o r 
non-metallurgical usés but even those plants w i l l be til;ie subject^ of c a r e f u l 
analysis i n terms of t h e i r p r o f i t a b i l i t y during the coming years. Thus Japan 
has reversed i t s p o s i t i o n and strategy i n the aluminium Industry as a 
consequence of the worsening of i t s competitive p o s i t i o n a f t e r the e a r l y 
1970's. Instead of seeking s e l f - s u f f i c i e n c y In priiKiary metal production i t 
now looks f o r partnership i n other countries. 

107. In A f r i c a , where Gutnea>is a major producer (second i n the world), i t 
should be noted that there Is a huge gap between t h i s country's bauxite 
production and i t s r e l a t i v e l y small alumina output, representing j u s t over 
î'j per cent of what could p o t e n t i a l l y be produced. 

108. A u s t r a l i a , the main world producer of both bauxite and alumina, also 
exhibits a gap between bauxite and alumina production capacity. In 1978 f o r 
each ton of alumina output i t produced an extra 1.36 ton of bauxite. In 1987 
th i s r e l a t i o n had been decreased^ît<s 1.16 through higher alumina production 
capacity o f f s e t t i n g mainly the decreased r e f i n i n g capacity i n the United 
States. With regard to aluminium i n A u s t r a l i a , although the gap i s much 
larger, i t i s worth emphasizing that i t has been very much reduced from 24 
'ons of "surplus" alumina i n 1978; to 8 tons i n 1987 f o r each ton primary 
metal. 

109. Canada Is known to be one of the lowest cost metal producers i n the 
world, due e s s e n t i a l l y , to the a v a i l a b i l i t y of cheap h y d r o e l e c t r i c i t y . ..Canada 
i s however h i s t o r i c a l l y dependent on imported inputs f o r i t s metal output* 
During the l a s t decade i t has kept a f a i r l y stable alumina output which i n 
1978 was enough to supply more than h a l f of i t s needs. In 1987, given the 
almost 50 per cent Increase i n metal output, the imported alumina 
requirements had grown p r o p o r t i o n a l l y . 
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110. The United States also increased i t s reliance on imported alumina 
during the 1978-87 period. Instead of 0.6 ton of imported alumina f o r each 
ton of metal produced i t i s now importing 0.8 ton. As the gap between alumina 
and aluminium capacity increased, there was also a tendency for the gap 
between primary aluminium capacity and f a b r i c a t i n g capacity to grow, s i m i l a r l y 
to what happened to a greater or l e s s e r extent i n a l l major consuming 
countries. 

D. Exports of bauxite, alimina and aluminium 
from the L a t i n American/Caribbean area and i n t r a - r e g i o n a l trade 

111. Table 18 shows the shares of L a t i n America and Caribbean exports of 
bauxite, alumina and aluminium going to d i f f e r e n t regions (see also tables 
A.21 to A.25 i n the s t a t i s t i c a l annex). The t r a d i t i o n a l dependence on the 
North American market i s seen to have decreased somewhat at most stages, with 
Western Europe and Japan assuming greater importance as export destinations. 
For bauxite, exports have been d i v e r s i f i e d , with s i g n i f i c a n t q u a n t i t i e s now 
going to Western Europe and s o c i a l i s t countries (Jamaican exports to the 
USSR). The increase i n i n t r a - r e g i o n a l trade i s expected to be a t r a n s i t o r y 
phenomenon, since B r a z i l i a n exports to Venezuela are l i k e l y to diminish as the 
mine at Las Pijiguaos reaches f u l l operating capacity. The patterns and 
volumes of alumina exports have remained r e l a t i v e l y stable. As regards 
aluminium, t o t a l exports have increased r a p i d l y , as have exports to a l l 
regions. The most s t r i k i n g increase has been i n exports to Japan, where L a t i n 
American countries have managed to capture a s i g n i f i c a n t p o r t i o n of the market 
created by the closures of a l l but one Japanese smelter. Exports of 
semi-manufactured products have also increased r a p i d l y , with the United States 
as the major market.15 

Table 18 
Destinations of exports of bauxite, alumina and aluminium 

from L a t i n America and the Caribbean i n 1978 and 1987 
(percentage shares) 

Bauxite Alumina Unwrought Semi fabricated 
aluminium products 

78 87 78 
L a t i n America/ 
Caribbean 0, .7 25 .1 2 .8 

North America 95, .0 51 .4 36 .4 
Western Europe 3, .8 11 .2 57 .7 
Japan 0 .4 0 .1 0 .3 
Developing countries 0, .1 0 .0 2 .4 
S o c i a l i s t countries 0 .0 12 .2 0 .4 

87 78 87 78 8 

3.0 13, .4 5.9 66.9 25, .0 
34.2 30, .2 16.4 32.2 46, ,8 
62.4 36, .1 22.0 0.0 25, .6 
0.0 15, ,3 49.5 0.8 2 .3 
0.4 5, .0 5.4 0.0 0 .3 
0.0 0, .0 0.9 0.0 0, .0 

Source: UNCTAD s e c r e t a r i a t . 

112. As seen from the tables i n the s t a t i s t i c a l annex, i n t r a - r e g i o n a l trade has 
remained of modest proportions. I t i s somewhat s u r p r i s i n g that, while producers have 
succeeded i n f i n d i n g new export markets overseas (the reduced dependence on the North 
American market being l a r g e l y forced on L a t i n American and Caribbean producers by 
f a l l i n g North American demand and changes i n the major companies' s t r a t e g i e s as 
regards sources for t h e i r raw material supply), they have not been able to penetrate 
neighbouring country markets. There are of course several reasons f o r t h i s , the main 
ones being: 
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( i ) The l i m i t e d s i z e of most regional markets, both f o r le s s processed 
products, where countries such as B r a z i l and Venezuela have achieved 
near complete v e r t i c a l integration, thereby leaving only a r e s i d u a l 
market for other L a t i n American/Caribbean countries, and f o r 
semi-manufactures and f i n i s h e d goods. Thus, even capturing a 
r e l a t i v e l y large share of the market may not j u s t i f y the necessary 
investment i n marketing. Consequently, these markets are l e f t to 
larger trading organizations, which are able to achieve economies of 
scale, to e x p l o i t . 

( i i ) The existence of long standing contractual r e l a t i o n s h i p s which, 
over the years, have proved s a t i s f a c t o r y and where there i s 
consequently l i t t l e stimulus to change. Examples of t h i s may be 
Argentina's and Mexico's imports of alumina from r e s p e c t i v e l y A u s t r a l i a 
and the United States. 

( i i i ) Transportation d i f f i c u l t i e s , a r i s i n g from the lack of 
transportation routes through the i n t e r i o r of the South American 
continent and the absence of i n t e n s i v e l y t r a f f i c k e d shipping routes, 
add costs to i n t r a - r e g i o n a l trade, i n p a r t i c u l a r i n terms of shipping 
time. 

(iv) Time consuming foreign exchange and customs procedures are often 
c i t e d by the industry as a factor which deters producers from t r y i n g to 
e x p l o i t regional markets. 

(v) The existence of t a r i f f and n o n - t a r i f f b a r r i e r s to trade i n many 
countries i n the region, which r e s t r i c t imports (see chapter IV i n the 
following). 

(vi ) F i n a l l y , and probably most important, the d i f f i c u l t f i n a n c i a l 
s i t u a t i o n faced by most countries i n the region has necessitated 
cut-backs i n imports of almost a l l goods. Since c a p i t a l investment i n 
many cases has been brought to a near s t a n d s t i l l , several of 
aluminium's most important market segments have l o s t t h e i r dynamism. 
Furthermore, the t i g h t f i n a n c i a l s i t u a t i o n has also l e d to a general 
shortage or absence of export c r e d i t , which obviously puts L a t i n 
American exporters i n a weak competitive p o s i t i o n . 

I I . TECHNOLOGY AND COSTS OF PRODUCTION 
A. Processing technology 

Introduction 

113. The aim of t h i s chapter i s to review the present conditions of 
processing technology i n the region through the various stages of production. 
When possible , the analysis i s c a r r i e d out on a country and company ba s i s . I t 
s t a r t s by b r i e f l y describing the most important basic c h a r a c t e r i s t i c s of the 
processing technology thereby preparing the ground for the subsequent 
discussion. 

Bauxite mining and treatment 

114. Aluminium i s the most abundant metal i n the earth crust comprising more 
than eight per cent of i t s outer layers. As an i n d u s t r i a l material aluminium 
i s of recent usage compared with the other metals. I t was discovered i n 
1825/1827 and the production processes were developed only towards the end of 
the 19th century. One of the reasons for t h i s l a t e development i s that 
aluminium does not occur i n the natural environment i n m e t a l l i c form, making 
i t r e l a t i v e l y more d i f f i c u l t to recognize. 
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115. The main source of economically extractable aluminium i s bauxite, a 
heterogeneous material of ea r t h - l i k e appearance. Bauxite i s the name given to 
the products of chemical weathering of aluminium r i c h rocks. Bauxite deposits 
can be c l a s s i f i e d into two main types according to the nature of t h e i r 
occurence and genesis: 

(a) k a r s t i c bauxites associated with limestones, which are u s u a l l y 
f i n e r grained and tend to have a higher i r o n content. 

(b) l a t e r i t i c bauxites, which have an o r i g i n associated with 
a l u m i n o s i l i c a t e rocks and are usually much coarser grained. 

116. The d i f f e r i n g c h a r a c t e r i s t i c s of these deposits which also vary w i t h i n 
the same type of deposit are important since they determine the features of 
the mine operation and ore treatment. 

117. Given the genesis of bauxite deposits (weathering of a parent rock) they 
usually l i e at or close to the surface and as a consequence most bauxite 
mining i s open p i t . The mining of bauxite therefore u s u a l l y requires 
s t r i p p i n g of an overburden which may vary from a t h i n top s o i l (as i n Jamaica 
for instance) to a thick layer of sediments of 50 to 60 meters (as i n 
Guyana). The s t r i p p i n g operations are c a r r i e d out by draglines, scrapers, 
bucket wheel excavators, or hydraulicking. A thick overburden can obviously 
have a major impact on t o t a l mining costs. The ore i s then extracted and 
loaded by means of shovels, draglines and scrapers, and haulage to the alumina 
plant or port f a c i l i t i e s by trucks, r a i l road or conveyor follows. I f the ore 
is hard i t must be broken by b l a s t i n g before extraction. 

118. Bauxite treatment i s usually r e s t r i c t e d to crushing, washing to remove 
impurities and separate the fi n e s , and drying. By washing and screening i t i s 
possible to remove sand and some of the clay minerals. Drying i s c a r r i e d out 
because i n some cases i t f a c i l i t a t e s the handling c h a r a c t e r i s t i c s of the ore 
(above a c e r t a i n l i m i t , say 15 per cent, moisture may cause clogging of 
conveyors or freez i n g i n storage) and i n others because i t saves on f r e i g h t 
costs since free moisture may range from 10 per cent to 30 per cent. Non-
m e t a l l u r g i c a l bauxites ( r e f r a c t o r i e s and abrasives) are ca l c i n e d to remove 
both free and chemically combined water. Drying u s u a l l y reduces moisture 
content to 10 per cent f o r Caribbean bauxites and 5 per cent f o r other 
types16/. I f the alumina plant i s close to the mine s i t e the bauxite i s 
dri e d at that plant since use of the heat recovered from r e f i n i n g cuts drying 
costs to around 50 per cent. 

119. Commercial grade bauxites usually require an alumina (A1203) content of 
at l e a s t 40 per cent. Some s p e c i a l l y high grade ores may contain as much as 
60 per cent of A1203. The alumina content of bauxites may include one or a 
combination of the following minerals: 

gi b b s i t e (A1203 . 3H20) 
boehmite (A1203 . H20) 
diaspore (A1203 . H20) 
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I f the deposit consists mainly of gibbsite with le s s than 3 per cent boehmite 
i t i s c l a s s i f i e d as trihydrate type. This i s the lowest cost ore to r e f i n e 
since i t requires lower temperature and pressure conditions. I f the deposit 
consists mainly of boehmite i t i s c l a s s i f i e d as monohydrate type. This type 
reouires much higher r e f i n i n g temperature and caustic concentration and f o r 
t h i s reason i s a more expensive ore to r e f i n e . Between both of them, i n terms 
of r e f i n i n g costs, i s the mixed type bauxite which contains g i b b s i t e as the 
predominant mineral but which has a boehmite content of over 3 per cent. 

120. The mineralogy of bauxite i s extremely important since i t determines 
r e f i n i n g costs. The following elements are p a r t i c u l a r l y important: 

(a) S i l i c a (Si02) i s one of the most serious contaminants because the 
rea c t i v e s i l i c a combines with alumina, forming an insoluble s i l i c a t e , 
consuming caustic soda i n the process. S i l i c a present i n quartz sand 
or chalcedony, however, i s usually non-reactive and thus not 
important, but i n high temperature processes f i n e grained quartz 
becomes rea c t i v e . 

(b) Iron and titanium are insoluble but must be mechanically removed to 
prevent contamination of the alumina. Other common insoluble 
impurities are calcium, magnesium and manganese. The problem of 
insoluble impurities, besides r e q u i r i n g proper equipment to remove 
them i s that, the higher t h e i r quantity the larger i s the volume of 
mud generated during processing and consequently the higher i s the 
cost of r e f i n i n g . 

(c) Soluble impurities l i k e chlorine, sulphate, and organic carbon above 
c e r t a i n l e v e l s may require s p e c i a l treatment, the most d i r e c t one 
being a higher soda concentration during the digestion. 

Alumina production 17/. 

121. The technology generally used to produce alumina i s the Bayer process, 
patented i n 1888 and s t i l l the most economical means a v a i l a b l e . The basic 
ingredients are bauxite, caustic soda and lime. The alvimina r e f i n i n g s t a r t s , 
i n general, with a mixture of crude bauxite and heated caustic soda which i s 
fed to b a l l or rod m i l l s . Lime i s added to reduce carbonates, regenerate 
caustic soda and c o n t r o l phosphorus content. The r e s u l t i n g s l u r r y i s pumped 
with a d d i t i o n a l soda to digestors where, at high pressure and temperature, the 
o r i g i n a l alumina content of the ore i s dissolved, forming soluble sodium 
alumínate, and a complex sodium aluminium s i l i c a t e i s p r e c i p i t a t e d . 

122. As indicated above, bauxites of the tri-hydrate type require a lower 
d i g e s t i o n temperature (from llOo C to 150o C). This process i s also c a l l e d 
American Bayer process and i s designed for bauxites from Guyana, B r a z i l , 
Suriname and West A u s t r a l i a f or instance. The low temperature plants also 
require a lower c a u s t i c concentration (since the ore i s more soluble) and 
require l e s s c a p i t a l investments compared with the European or high 
temperature process, designed to treat European monohydrate bauxites. The 
monohydrate ores require temperatures from 250o C to 290o C, and higher 
caustic concentration. 
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123. The Industry has also developed what Is known as the modified American 
Bayer process, designed f o r mixed types of bauxite (as i n North A u s t r a l i a and 
some Jamaican deposits) for which caustic concentration and temperature are 
somewhere i n between the two extremes (from 150o C to 240o C depending on the 
s p e c i f i c ore c h a r a c t e r i s t i c s ) . 

124. The insoluble impurities are separated from the sodium alumínate s o l u t i o n 
by f i l t r a t i o n and s e t t l i n g forming the red mud. The red mud disposal i s an 
important item i n the cost of r e f i n i n g since i t must not a f f e c t the n a t u r a l 
environment. 

125. The c l a r i f i e d sodium aluminated l i q u o r i s then seeded with f i n e c r y s t a l s 
of alumina t r i h y d r a t e causing the alumina hydrate to d i s s o c i a t e from the soda, 
p r e c i p i t a t i n g as c r y s t a l s . The caustic soda s o l u t i o n with remaining alumina 
i n s o l u t i o n , i s recycled to the digestors. The f i l t e r e d and washed alumina 
hydrate then goes to the c a l c i n e r s where moisture i s removed at very high 
temperatures (1150o C to 1250o C) and a f t e r which the alumina i s ready f o r 
smelting. U n t i l the e a r l y 1960's the most common type of c a l c i n e r s were the 
rotary k i l n s . Later they tended to be substituted for f l u i d bed c a l c i n e r s 
(stationary) which, although re q u i r i n g more c a p i t a l , save more than 30 per 
cent of f u e l , and require less maintenance. 

Primary metal production 

126. Primary aluminium i s produced by the Hall-Heroult process which l i k e the 
Bayer process for alumina r e f i n i n g , dates from the end of the 19th century and 
to date i s the only commercial technology used. In short t h i s process 
consists of the reduction of alumina by e l e c t r o l y s i s i n a bath of c r y o l i t e 
( f l u o r s a l t s ) and aluminium f l u o r i d e . The reduction takes place i n a s e r i e s 
of pots or c e l l s forming a p o t l i n e . The pots consist of an outer i r o n s h e l l 
with an inner carbon l i n i n g which operates as the cathode. There are two 
kinds of anodes cur r e n t l y i n use. Both use carbon anodes produced from 
petroleum coke. The Soderberg anode uses green (unbaked) carbon paste which 
i s held above the bath. E l e c t r i c current flows through the anode and new 
paste i s added as i t i s consiimed. This method i s not used i n new smelters 
because of d i f f i c u l t i e s i n c o l l e c t i n g off-gases which are hi g h l y t o x i c because 
of f l u o r i n e contents. In the pre-baked anode system, prebaked carbon blocks 
are suspended above the molter bath. This method i s more su i t a b l e to o f f 
gases c o l l e c t i o n and i s also more energy e f f i c i e n t . The bath i s kept at 945 C 
to 985 C (varying according to i t s chemical composition) and molten aluminium 
i s removed from the pot every one or two days to be a l l o y e d or shaped i n 
various forms. 

127. The reduction of altomina by e l e c t r o s i s i s hi g h l y energy intensive. 
Reducing energy consumption has therefore been one of the main targets f or 
research and development i n the industry. The consumption of energy has been 
reduced from almost 20,000 Kwh/ton i n the 1970's to 12.900 Kwh/ton i n the most 
modern 280 kA Pechiney technology. Even though the average energy consumption 
per ton of aluminium i s s t i l l much higher, since the number of new smelters i s 
not large and among those many s t i l l use an older generation of technology, i t 
has been possible to r e t r o f i t o l d plants and consequently lower t h e i r energy 
requirement. 
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128. With greater e f f i c i e n c y and automation over the years i t has been 
possible to reduce also the labour input required per ton of aluminium. Again 
i n regard to Pechiney's 280 kA technology i t i s s a i d that compared with the 
100 to 110 s h i f t workers required f o r a 110 kA Soderberg plant, the Pechiney 
technology requires only 25 to 30 (on the basis of a 240,000 ton/year 
production).18/. 

129. An idea of the r a p i d i t y with which research on smelting technology has 
progressed can be had from quoting a US Bureau of Mines P u b l i c a t i o n w r i t t e n i n 
198419/ : " U t i l i z i n g d i r e c t current, c e l l s operate at 65,000 to 150,000 
amperes; the majority of plants have 80,000 to 100,000-A c e l l s . The la r g e r 
c e l l s require le s s labour but s p e c i a l problems are encountered i n c e l l s 
designed to operate at 100,000 and more". As was j u s t mentioned, Pechiney 
(and also Alcoa and Alean) have technologies i n the range of 280-275 kA. 

B. L a t i n American and Caribbean countries i n an i n t e r n a t i o n a l 
perspective. 

Bauxite 

130. Table 19 t r i e s to assess the r e l a t i v e p o s i t i o n of L a t i n American and 
Caribbean countries i n an i n t e r n a t i o n a l context i n terms of bauxite reserves 
and t h e i r competitiveness. As can be seen, only A u s t r a l i a and Guinea are 
important bauxite sources outside the L a t i n American/Caribbean region. 
A u s t r a l i a i s e s p e c i a l l y competitive i n Asia while Guinea i s so i n Europe. The 
main disadvantage of Guiñean resources i s that they are mostly of the mixed 
type (high monohydrate content). The European ore i s e s s e n t i a l l y 
non-competitive on export markets since i t i s expensive to r e f i n e 
(monohydrate) and to extract (mostly underground). 

131. Among the L a t i n American and Caribbean countries, H a i t i and the Dominican 
Republic are distin g u i s h e d f o r having only marginal bauxite reserves of the 
mixed type. As pointed out e a r l i e r , t h i s was the reason f o r the closure of 
t h e i r mining operations. 

132. The B r a z i l i a n ore from the north of the country has proved to be 
competitive i n various markets. The disadvantage that could be pointed to i s 
re l a t e d to the rea c t i v e s i l i c a content which, nevertheless, i s lower than 
those of Suriname and Guyana. 
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Table 19 

Bauxite resources and ch a r a c t e r i s t i c s 

Country/ 
Region 

Reserve 
Base §/ 
(mi 11 ion 

tons ) 

S t r i pp i ng 
Ratio 

Type Bauxite 
& process 

Alumina 
content 

% 

Reactive 
Si02 

Bauxite 
Alumina 
Ratio 

Mud Generated 
per ton of 
alumina 
(in tons) 

Distam 
to port 

or 
refiner 

(km: 

BRAZIL 2.621 

GUYANA 900 9: • 

b/ Trihydrate ( l % n i K i n o ) 54 
low temperature 
Trihydrate ( l % m o n o ) 57 
low temperature 

3.5 2.1 

4.0 2.0 

0.7 £/ 

0.5 

1 . 1 0 

225 

HAITI/ 
DOMINICAN 50 d/ 
REP. 

JAMAICA J.OOO 

SURINAME 600 

VPNEZUELA 350 

AUSTRALIA 4 .600 

GUINEA 5.900 

WESTERN EUROPE 

0:1 Mixed (10% to 15% 
monohydrate) high 
temperature 

0:1 Trihydrate (3% mono) 
low temperature 

1:1 Trihydrate (no mono) 
low temperature 

0.05:1 Trihydrate (no mono) 
low temperature 

0,1:1 Trihydrate (Western 
Austr.); mixed (Gove 
& Weipa) 2% to 12% 
boehmi te 

0:1 Mostly mixed (8% 
boehmite) some 
trihydrate 

48 

46 e/ 

56 

50 

53 

58 to 
60 

1.075 f/ 3:1 Monohydrate (30 to 52 to 
(but mostly 85% high 56 
temperature underground) 

3.0 to 2.4 
4.5 

1.5 2.5 

4.0 2.0 

2.2 2.2 

1.6 H.2 

3.5 to 2.2 
6.0 

1.2 

1.2 

0.6 

0.8 

1.5 to 2.2 to 1.0 to 
4.5 3.3 1,5 

0.8 

1.0 to 
1.2 

25 

20 

600 

30 to 
145 

130 lo 
320 

S O ' I £ Ç Í J : World Bank Staf f Working Papers, Nr. 603, 1983. 
U.S. Bureau of Mines: Commodity Sunmaries, 1988 
Interviews with industry and press material. 

C' USBM, Mineral Conmodity Summaries, 1988. The Reserve Base Concept includes measured plus indicated reserves, 
fiivpn that i t t?mt)races both economic and marginal reserves the chen\ical composition and other c h a r a c t e r i s t i c s are not 
ttie sa;ne for a l l the reserve figure. An estimation of the Economic Reserve for 1981 is given in World Bank (1983). 

b/ The str i p p i n g r a t i o varies according to the deposit. The figure given applies to the main producer MRN. 
c / On a d r y basis. In the consumption of wet bauxite f o r the domestic market this figure can be more than one. 
d / From Wor ld Bank, 1983. 
e-' Recause o f r e l a t i v e l y higher iiwnohydrate content Jamaican bauxite presents a somewhat lower recoverable alumin, 

con ten t (around .15%) since the low temperature process is not able to recover i t . 
f/ Includes Greece, Yugoslavia and Fr.înce. 
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133. The Guyanese bauxite has a very high alumina content, which makes i t an 
important source of r e f r a c t o r y grade bauxite. The mining operations are 
c o s t l y , however, owing to the thick overburden, the hardness of the ore which 
requires b l a s t i n g , wet mining s i t e s which require pumping, and shallow r i v e r s . 

134. Jamaica also possesses good q u a l i t y reserves which are e a s i l y 
extracted. On the other hand the alumina content i s r e l a t i v e l y low, which 
explains the high rate of mud generation per ton of alumina. Another f a c t o r 
which may adversely a f f e c t ore r e f i n i n g i s i t s fineness. 

135. The bauxite reserves i n Suriname are of good q u a l i t y , the only adverse 
c h a r a c t e r i s t i c being t h e i r r e l a t i v e l y high s i l i c a content. 

136. Venezuelan deposits are s t i l l at the development stage and w i l l be 
exploited mainly for the domestic market (Interalumlna). Although the 
development i s c o s t l y owing to the lack of i n f r a s t r u c t u r e , the country 
expects i t s output to be cost competitive i n comparison with the imported 
ore. B r a z i l i a n and Venezuelan deposits are the most d i s t a n t from port or 
r e f i n e r y compared with other major sources which adds an important cost 
element to t h e i r r e f i n i n g . 

Alumina 

137. Table 20 shows that most major L a t i n American and Caribbean countries 
use the low temperature process which, as seen above, i s the lower cost 
technology. The high temperature process tends to be used mainly i n older 
European and American r e f i n e r i e s t i e d to monohydrate bauxite sources, but 
which also accept trihydrate bauxites. 

138. As pointed out e a r l i e r , a l l modern r e f i n e r i e s use the stationary 
f l u i d - b e d c a l c i n e r s technology as opposed to the older rotary k i l n s f o r the 
c a l c i n a t i o n stage. Nevertheless many of the plants b u i l t o r i g i n a l l y with 
rotary k i l n s can adopt a ser i e s of measures to r e t r o f i t (or i n other words, 
reform) t h e i r c a l c i n e r s so that t h e i r performance becomes more competitive 
with the newer technology. This was the case with Jamaican of Jamaica20/. 
Others s t i l l can choose to substitute t h e i r k i l n s by newer ones as has been 
the case with Alcoa i n both Suriname and Jamaica. In both a l t e r n a t i v e s the 
objective i s to improve the energy e f f i c i e n c y of the plant. In B r a z i l , with 
the exception of the new Alumar r e f i n e r y , the r e f i n e r i e s are s t i l l i n need of 
modernization programs. In Venezuela, Interalumlna already uses the modern 
stationary technology. 
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Table 20 
Alumina production - technology Indicators In selected countries 

Process Calciner Energy T o t a l Labour product-
source energy i v i t y (hour/ton 

(Gj/ton) of alumina) 

BRAZIL 
JAMAICA 

SURINAME 
VENEZUELA 
AUSTRALIA 

YUGOSLAVIA 
GERMANY 

UNITED STATES 

CANADA 

low temp, 
low temp. 

low temp. 
low temp, 
low temp.(d) 

high temp. 
low temp. 
high temp 
high temp.(f) 

low temp 

rotary (a) o i l 
rotary (Alean o i l 
& Alpart) 
stationary 
(Alcoa) 
stationary 
stationary 
stationary (e) 

(a) 14.5 
13.5 (b) 

o i l 12.1 
gas 11.5 
mainly gas 11.5 
but also o i l 13.5 
and coal 

rotary o i l 15.5 
rotary & coal and 13.0 
stationary 14.0 
rotary & gas 13.5 
stationary 
stationary gas 14.0 

2.4 
1.7 (c) 

2.0 
1.7 
1.0 

2.0 
1.0 

1.0 

1.3 

(a) Only the new A l c o a / B l l l i t o n (Alumar Refinery) has a stationary k i l n and 
uses coal f o r steam generation. Its energy requirement i s also lower than average 
(GJ 11.5/t). 

(b) GJ 11.5/t for Alcoa. 
(c) Does not include Alpart which i s not operating. 
(d) Except the QAL r e f i n e r y . 
(e) Except QAL and Gove. 
(f) Except Ormet's r e f i n e r y . 

Source : Interviews and trade journals. 
139. The main energy source for alumina r e f i n i n g i n the L a t i n 
American/Caribbean region i s o i l . The exception i s Venezuela which because 
of easy a v a i l a b i l i t y uses natural gas, the most economic source of energy. 
ID other regions and countries the source of energy depends on l o c a l 
a v a i l a b i l i t y . As a general r u l e , natural gas would be preferred when 
av a i l a b l e . 

140. The l a s t two columns i n table 20 are Interesting since they give an idea 
of the performance and e f f i c i e n c y of the various countries included. The two 
poorest performances ( i n terms of energy consumption per ton of alumina and 
labour p r o d u c t i v i t y ) are those of B r a z i l (with the exception of the new 
Alumar project) and Yugoslavia. In the case of B r a z i l , the figures measure 
the e f f i c i e n c y of the older plants located i n the South east of the country 
which are fed by nearby deposits. They include plants owned by Alcoa, Alean 
and CBA which were o r i g i n a l l y b u i l t as part of integrated operations intended 
for the domestic market. The incentives to modernize these r e f i n e r i e s may be 
lac k i n g due to the pr o t e c t i o n of the domestic market or to the o f f s e t t i n g 
e f f e c t of other cost items irt an i n t e r n a t i o n a l perspective. Another remark 
that can be made i s re l a t e d to the o v e r a l l lower labour p r o d u c t i v i t y of L a t i n 
American and Caribbean producers compared with Americans, Europeans and 
Aust r a l i a n s . I t i s worth emphasizing that even Venezuela with i t s very 
e f f i c i e n t and modern plant presents a low performance compared with the best 
p r a c t i c e . 
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T a b l e 21 

P r i m a r y m e t a l t e c h n o l o g y : L a t i n A m e r i c a n . C a r i b b e a n and s e l e c t e d c o u n t r i e s 

T e c h n o l o g y P r o d u c t i o n E n e r g y t y p e & S t a r t - L a b o u r ^ L a b o u r 

i n 1987 c o n s u m p t i o n i n g p r o d u c t i v i t y 

( t o n / m a n / y e a r ) 

( t h o u s a n d ) p e r t on o f 

m e t r i c t o n s ) A l (HWh) 

ARGENTINA 
BRAZI L 

A i c a n ( S a r ) 

A l e a n ( A r a t u ) 

A l c o a ( P o c o s ) 

CBA 

V a l e s u l 

A1 mu r 

A l b r a s 

MEXICO 

S!JRIfJA,*1 

VENEZUELA 

A k a ' : ; a 

V t ' n a ! urn 

GREECE 

P e c h i i iey 

NOr;W..\ï 

H y d r o 

AUSTRAi IA 

A l can 

Cf.;; ] Í ''0 

r,,,v • 

A l c i n 

USA 

P r e b a k e d 

H o r . S t u d . S o d 

V e r t i c a l S o d . 

c o n v e r t e d to Sumitomo 

V e r t i c a l S o d . 

V e r t i c a l S o d . 

P r e b a k e d , R e y n o l d s 

160 kA 

P r e b a k e d / 1 8 Ü - 2 0 0 kA 

P r e b a k e d ( M i t s u i / P e c h i n e y b / 

V e r t i c a l S o d / A l c o a 

V e r t i c a l s c d / A l c o a 

P r e b a k e d / R e y n o l d s c / 

R e y n o l d s 161 kA d / 

P r e b a k e d 

P r e b a k e d / P e c h i n e y ( 1 7 5 k A ) 

P r e b a k e d e / 

P r e b a k e d / S u m i tomo 

P t ^ b a k e d / P e c h i n e y 175KA 

V e r t i c a l & Hor 

S o d . & P r e b a k e d f / 

P r e b a k o d / A l c o a - 190 KA 

155 

54 

58 

90 

169 

91 

241 

166 

67 

20 

139 

300 

126 

90 

154 

208 

240 

404 

185 

h y d r o / 1 5 . 9 

h y d r o / 1 7 . 6 

h y d r o / 1 7 . 0 

h y d r o / 1 6 . 8 
h y d r o / 1 7 . 0 

h y d r o / 1 5 . 1 

h y d r o / 1 4 . 3 

h y d r o / 15.4 

1975 

1945 

1972 

1970 

1954 

1982 

1984 

1985 

h y d r o / k c o a l 1 7 . 3 1963 

h y d r o / 1 7 . 6 

h y d r o / 1 7 . 6 

h y d r o / 1 5 . 0 

h y d r o / 1 4 . 1 

h y d r o / 13.75 

t h e r m a l 

c o a l / 1 5 . 9 0 

t e r m a l 

c o a l / 1 5 . 3 0 

t e r m a l 

c o a l / 1 4 . 1 0 
h y d r o / 1 9 . 0 

t h e r m a l 

c o a l / 2 4 . 3 5 

1965 

1967 

1978 

1969 

1982 

1969 

1982 

1983 

1925 

1980 

1250 

1000 

850 

1000 

1300 

830 

1400 

1400 

580 

470 

1300 

2650 

1200 

350 

1100 

920 

860 

2500 

700 

125 

54 

58 

90 
130 
110 

172 

118 

115 

54 

10 7 

113 

105 

257 

140 

226 

279 

152 

S o u r c e s : A n n u a l R e p o r t s , i n t e r v i e w s and s p e c i a l i s e d p r e s s , 

a / I n c l u d e s s u p e r v i s i o n , 

b / P h a s e two 150 k A . 

c / E x p a n s i o n o f 180000 t w i t h P e c h i n e y 280 k A . 

d / Amperage i n c r e a s e d f r o m the o r i g i n a l 150 kA t e c h n o l o g y . F i f t h p o t l i n e ( 1 1 8 , 0 0 0 t ) u n d e r c o n s t r u c t i o n w i t h 

H y d r o A l u m i n i u m 240 kA t e c h n o l o g y , 

e / 2 po t l i n e s a t 1 5 0 / 1 6 0 k A , 1 a t 175 k A . 

f / lOOOOOt s c h e d u l e d t o c l o s e as t h e new L a t e r r i e r e s m e l t e r e n t e r s i n t o p r o d u c t i o n . 
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1 4 1 . Since the technology and even the operating companies are to a great 
extent the same worldwide, one would have to seek the factors behind t h i s 
poor performance i n the l o c a l countries of operation. Possible reasons could 
be, among others : 

(a) comparative over- employment due to much lower labour costs and, 
i n the case of state companies, p o l i t i c a l reasons. 

(b) s p e c i f i c d i f f i c u l t i e s i n the process of technology adaptation. 

(c) lower l e v e l of t r a i n i n g (owing for instance, among other 
reasons, to larger turn over of employees). 

Smelting 

1 4 2 . In regard to smelting technology, the area which has a t t r a c t e d most of 
the research and development e f f o r t i s r e l a t e d to energy e f f i c i e n c y and cost 
reduction since, as pointed out e a r l i e r , these factors have been the main 
d r i v i n g forces i n the industry r e s t r u c t u r i n g . 

1 4 3 . In terms of energy e f f i c i e n c y one of the more r e a d i l y a v a i l a b l e 
i n d i c a t o r s i s the amperage of the p o t l i n e which has been increasing 
s t e a d i l y . The prebaked anode technology i s also more energy e f f i c i e n t 
compared with the Soderberg. 

1 4 4 . Some of the older smelters use more than one technology because 
expansion investments u s u a l l y adopt the l a t e s t vintages of technology. 
Others are modernized i n some aspects to become more competitive although 
r e t a i n i n g the o r i g i n a l basic concept. From table 21 i t i s possible to see 
that the newer smelters show a smaller energy consumption. 

Table 22 

Learning process i n aluminium production: The case of Venalum i n Venezuela 

1983 1984 1985 1986 1987 Designed 
Capacity 

Energy Consumption 

(MWh/tonAl.) 16.0 15.55 14.84 14.87 15.04 14.44 

Amperage 146 148 152 156 161 150 

C e l l p r o d u c t i v i t y 
(Kg/cell day) 1,048 1,068 1,089 1,133 1,165 1,075 
Labour p r o d u c t i v i t y -- 11.69 10.34 10.45 9.64 
(man-hour/ton) 

Source : Venalum's Annual Reports. 
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145. In B r a z i l f o r instance, Alcoa's and B i l l i t o n ' s Alumar p r o j e c t Is the 
most e f f i c i e n t and modern In the country, followed by Valesul and Albras which 
operate with a r e l a t i v e l y lower amperage. Although Albras Is as recent as 
Alumar I t adopted a somewhat older technology because t h i s was the technology 
of i t s Japanese partner which made the implementation easier and cheaper. 
Valesul (CVRD and B i l l i t o n ) which started i n 1982 can also be considered a 
modern smelter as can be seen by i t s low energy consumption f i g u r e . In f a c t 
i t s Reynolds p o t l i n e technology was f i r s t commercially used In 1974. The other 
older smelters a l l use the Soderberg technology and because of that are l e s s 
energy e f f i c i e n t , with e l e c t r i c i t y consumption at around 17.0 MWh per ton of 
metal produced. One case worth s t r e s s i n g and already touched upon i s the case 
of CBA, the only pr i v a t e B r a z i l i a n smelter, not only because of i t s r e l a t i v e l y 
e a r l y entry into the aluminium industry i n an i n t e r n a t i o n a l perspective, but 
also because of i t s approach to technology transfer. I t has never accepted 
the payment of r o y a l i t i e s or partnership but only a c q u i s i t i o n on a "once and 
fo r a l l " b a s i s . This explains i t s o r i g i n a l sources of technology, f i r s t Elkem 
from Norway, followed by Montecatini from I t a l y and more recently Pechiney. 

146. The two Venezuelan smelters are r e l a t i v e l y modern, with Venalum ranking 
among the most e f f i c i e n t i n the region together with Alumar i n B r a z i l . 
Venalum i s also a good i l l u s t r a t i o n of the learning process i n the aluminium 
industry i n L a t i n American and the Caribbean as can be seen from table 22, 
which shows i t s performance a f t e r 1983 when i t was given a new managing team. 

147. Because many of i t s aluminium smelters are under construction or i n the 
planning phase, Venezuela should i n the future become one of the most 
e f f i c i e n t producers. At l e a s t three of the new smelters have adopted the new 
Pechiney technology with an amperage of 295/300 kA and an expected energy 
consumption of 14 MWh per ton of metal or even lower. 

148. Argentina's smelter (Aluar) can be ranked as an average producer i n 
terms of energy e f f i c i e n c y consuming about 16.0 MWh per ton of aluminium. 

149. Mexico's and Suriname's smelters are somewhat older ( s t a r t e d up during 
the e a r l i e r 1960's) and for t h i s reason they rank among the l e a s t e f f i c i e n t i n 
terms of energy consumption together with the older B r a z i l i a n smelters and 
Alcasa of Venezuela. 

150. On an i n t e r n a t i o n a l basis the picture i s somewhat s i m i l a r but with the 
extremes more pronounced. I t i s possible to f i n d smelters consuming as much 
as 19.0 MWh per ton of aluminium (Alcan's Arvida smelter i n Canada) or as 
l i t t l e as 13.75 MWh (one of Hydro Aluminium's smelters i n Norway). 

151. These extremes can be explained by the shorter lead time between 
research and developmemt and commercial production and by the greater cost 
pressure i n the case of the most e f f i c i e n t , and by the very low cost of energy 
(Alean i n Canada) i n the ease of the l e a s t e f f i c i e n t . As can be seen from the 
figures, the newer L a t i n American smelters have energy e f f i c i e n c i e s s i m i l a r to 
those i n developed countries for s i m i l a r vintages of technology. 

152. However, the s i t u a t i o n i s not the same i n the case of labour 
p r o d u c t i v i t y . Although the indica t o r a v a i l a b l e i s very crude 21/ i t does 
indicate that the L a t i n American smelters are s t i l l f a r from the "best 
p r a c t i c e " i n terms of labour p r o d u c i t v i t y . Obviously t h i s more than two f o l d 
d i f f e r e n c e of p r o d u c t i v i t y i n some cases i s o f f - s e t by the much lower labour 
costs i n developing countries. This issue w i l l be discussed i n d e t a i l i n the 
next chapter. 
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B. Costs of production 

Bauxite 

153. As the previous chapter indicated, bauxite mining i s a r e l a t i v e l y easy 
and low cost operation compared with mining of hard rocks, f o r instance. 
This i s so mainly because bauxite deposits are u s u a l l y at or near the 
surface. For t h i s reason the cost of mining i n many cases accounts f o r le s s 
than 1 per cent of the t o t a l costs of aluminium production. 

154. A comprehensive survey of bauxite mining costs worldwide has been 
c a r r i e d out by the U.S. Bureau of Mines. 22/. Although the study i s based on 
1980/81 data, mining costs today can be adequately i n f e r r e d by adjusting the 
o r i g i n a l figures f or the U.S. d o l l a r i n f l a t i o n . A d d i t i o n a l l y , and as 
important, the breakdown of cost components i s r e l a t i v e l y stable i n terms of 
t h e i r respective shares. The r e s u l t s obtained were: 

155. In B r a z i l costs were estimated to vary from US$4.20 to US$ 7.0 per ton, 
which corresponds to US$ to US$ 5.05 to US$ 8.5 per ton i n 1987 d o l l a r 
terms. The low end probably ref e r s to the mines i n the southeast as opposed 
to the other extreme which refe r s to the Trombetas region i n the north. In 
Guyana the costs are estimated to be US$ 7.80 to US$ 10.0 and i n Jamaica US$ 
4.8 to US$ 6.0 (both i n 1987 value). In A u s t r a l i a mining operating costs can 
vary from US$ 3.5 to US$ 8.0 per ton (1987 values) and i n Guinea the cost 
could range from as low as US$ 0.6 to US$ 13.5. A more complete p i c t u r e from 
that study i s given i n table 23 where a weighted average of cost f i g u r e s i s 
presented for selected countries. 

Labour 
Fuel o i l 
Die s e l f u e l , l u b r i c a n t s and t i r e s 
Maintenance 
Miscellaneous 

27 to 32% 
8 to 9% 

15 to 19% 
21 to 27% 
18 to 21% 
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Table 23 
Operating costs of bauxite production 

(1987 US d o l l a r s per ton) 

Country Mine and Transportation Levy or T o t a l cost Export 
m i l l to port severance at port or p r i c e 

or r e f i n e r y tax-1987a l o c a l r e f i ­
nery 

B r a z i l 6, ,8 5.0 1.0 12.8 26.68 
Guyana 9, .3 1.5 10.8 23.0 
Jamaica 6, .7 1.0 12b/ 17.7 26.0 
Suriname 10, .1 2.6- 12.7 26.0 
Venezuela 6 .0 9.3 - 15.3 
A u s t r a l i a 5 .4 1.4 0.50d/ 7.3 14.50 
Guinea 6, .5 7.9 6.0e/ 20.4 27.50 

Source : U.S. Bureau of Mines: Aluminium A v a i l a b i l i t y , 1983 except for the 
l a s t column which i s based on i n t e r n a t i o n a l trade figures, press material and 
interviews. 
Note : O r i g i n a l cost figures have been adjusted for i n f l a t i o n , according to 
the US wholesale p r i c e index. 

(a) Updated according to information gathered. 

(b) The base levy i s estimated to have been around US$20/ton of 
bauxite. But owing to the existence of incentives for capacity u t i l i z a t i o n 
and f o r e i g n exchange generation the e f f e c t i v e levy i s abut h a l f . 

(c) Dropped the levy system i n 1987. When applicable the e f f e c t i v e 
levy used to be somewhat lower than the Jamaican although the o r i g i n a l 
formula was s i m i l a r . 

(d) The fi g u r e i s estimated average e f f e c t i v e r o y a l t y which v a r i e s 
among the provinces. 

(e) The e f f e c t i v e levy i n Guinea has been halved i n 1987 compared 
with previous years. 

156. Venezuela's operation w i l l be a low cost one but w i l l be faced with 
important transportation costs to the port. Suriname i l l u s t r a t e s the opposite 
case, low transportation cost coupled with comparatively high production 
cost. Another important cost element to add to the operating cost to derive 
the t o t a l cost, besides transportation, i s the taxation system which v a r i e s 
from country to country. As observed e a r l i e r the levy system was the means 
chosen by the Caribbean countries to p a r t i c i p a t e i n the revenues generated by 
the exports of the industry. In these countries then, t h i s was a 
p a r t i c u l a r l y important cost component i n the t o t a l cost f i g u r e . More 
recently, amidst the r e s t r u c t u r i n g process of the aluminium industry, these 
countries have had to renegotiate t h e i r levy systems, lowering and i n some 
cases a b o l i s h i n g them. 
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157. In Jamaica, the leading country i n the introduction of the leAry, the 
rate was reduced to 6.0 per cent i n 1984 from the 6.5 per cent p r e v a i l i n g 
a f t e r 1978 and against an o r i g i n a l rate of 7.5 per cent i n 1974. In 1988, 
the levy was again cut to 3.0 per cent, and at the same time a 33.3 per cent 
tax on p r o f i t s was introduced. 

158. Suriname, which followed the Jamaican i n i t i a t i v e imposing a levy rate of 
6.0 per cent i n 1974, replaced the levy system with an ordinary income tax i n 
1987. 

159. The other country where the levy has been important, Guinea, has also 
renegotiated i t s levy system i n order to give more emphasis to p r o f i t 
taxation. I t seems that i n 1988 the levy system w i l l be abandoned. 

160. As i s c l e a r from the preceding review the levy system i s becoming l e s s 
and le s s common, gi v i n g place to taxation of p r o f i t s , . In that approach the 
s e l l i n g p r i c e becomes more important and so does the accounting system of the 
producer companies. The cost of production of a given bauxite may then not 
be so important for determining i t s competitiveness as the base p r i c e or 
minimtjm export p r i c e authorized by the host government when that i s the 
case. E s t a b l i s h i n g a minimum p r i c e i s not an easy task, since more than 75 
per cent of bauxite consumption i s traded between r e l a t e d p a r t i e s and the 
greatest proportion of i t by the s i x major producers. An idea of the 
r e a l i z e d export p r i c e i n 1987 i s obtained from the l a s t column of table 23. 

Alumina 

161. With regard to alumina the main cost items are bauxite, energy and 
labour. The cost of other raw materials i s also often of importance, i n 
p a r t i c u l a r since caustic soda prices rose d r a s t i c a l l y i n 1988. The 
proportion of each of these items i n the t o t a l operating costs v a r i e s from 
country to country b a s i c a l l y i n response to the a v a i l a b i l i t y of energy and 
bauxite. 

152. Table 24 gives a summary of cost data for the main countries i n c l u d i n g 
those i n the l a t i n American/Caribbean region. I t should be emphasized that 
the.<5e data do not include c a p i t a l charges which are i n some cases very 
impoitant, e s p e c i a l l y f or newer plants. As can be seen from the data the 
L a t i n American and Caribbean countries are competitive producers. A common 
cost advantage of the region i s the lower labour costs. The low cost f i g u r e 
for B r a z i l should be taken with caution, since i t s expansion p o t e n t i a l i s i n 
the North and, the cost of production there w i l l be s u b s t a n t i a l l y higher 
since bauxite w i l l be an expensive item. In Jamaica, bauxite and energy are 
the main cost items. Energy i s e s p e c i a l l y problematical since the country 
has no domestic energy resources. Suriname's problem l i e s i n i t s general 
eocnomic and s o c i a l s i t u a t i o n which has contributed to increase i t s bauxite 
costs as the Moengo mine was temporarily closed and ore had to be imported. 
Venezuela has a p o t e n t i a l to rank among the lowest cost producers due to the 
a v a i l a b i l i t y of the cheapest energy among the producing countries. So f a r 
the main item i s bauxite which t h i s country s t i l l imports. With the s t a r t up 
of the mine at Los Pijiguaos i t w i l l be possible to reduce alumina production 
costs by around 10 per cent. F i n a l l y , caustic soda generally has to be 
imported by L a t i n American and Caribliean alumina producers. The cost of t h i s 
item has increased dramatically l a t e l y . 
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Table 24 
Alumina cost of production (US$/ton of alumina 

Canada USA B r a z i l Jamaica Suriname Venezuela A u s t r a l i a France 

Rciw materials 

Bauxite 72 62 18a/ 40 40 70 16 65 
Other 18 15 20 15 20 22 20 18 
Energy 30 36 34 46 32 10 30 60 
Labour 40 42 28 32 34 28 36 40 

TOTAL 160 155 100b/ 133 126 130 102 183 

Source: Trade journals and interviews. 
Notes : 
a/ Alumar's bauxite costs ( A l c o a / B i l l i t o n ) are much higher because the 

bauxite i s bought from MRN. The figure i s probably US$ 60./ton of alumina. 
b/ T o t a l operating costs for Alumar are probably s i m i l a r to USA's t o t a l 

less the d i f f e r e n c e i n labour costs. 

163. Comparing with countries outside the region i t can be i n f e r r e d that 
European producers have very high costs. In addition to the generally high 
labour costs, common to a l l developed countries, energy i s more than twice as 
expensive i n Europe as i n most other producing countries. In the case of 
France,the high costs have forced closure of two r e f i n e r i e s since 1984 and 
have l e d to an increasing concentration on production of non-metallurgical, 
higher priced, alumina at the remaining one. Canada, and the United States, 
although also ranking as high cost producers, have the a b i l i t y to remain 
competitive because most of t h e i r plants have low c a p i t a l charges. I t should 
be stressed, however, that i n both countries the alumina output covers j u s t 
part of t h e i r domestic consumption (one t h i r d and two t h i r d s , r e s p e c t i v e l y ) . 

Primary aluminium 

164. As was seen e a r l i e r , r e f i n i n g and smelting technologies have remained 
l a r g e l y unchanged since the beginning of the industry. As a r e s u l t there i s a 
great deal of s i m i l a r i t y i n the production process worlwide. There i s thus a 
tendency f o r the costs of production to be homogeneous across countries 
although the l e v e l of development of a p a r t i c u l a r country (labour costs, l e v e l 
of i n d u s t r i a l i z a t i o n , e t c ) , energy a v a i l a b i l i t y , and economic p o l i c y are key 
determinants of the differences i n production costs. Table 25 gives an 
i n d i c a t i o n of the costs of production worldwide. As can be seen the key 
v a r i a b l e s are the p r i c e or cost of alumina, energy and labour. 

165. Energy has f o r long been the key input of aluminium smelting because of 
i t s i n e l a s t i c i t y of supply and the high costs of new generating capacity. 
With the closure of much of the smelting capacity i n the United States, Europe 
and Japan, the remaining smelters have been able to negotiate more favourable 
long-term energy supply contracts, often with energy prices l i n k e d to the 
aluminium p r i c e s . Several smelters i n A u s t r a l i a , northern B r a z i l , Canada, the 
United States and Europe have contracts of t h i s form. 
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166. Alumina i s mostly traded between d i f f e r e n t parts of the same company 
(around 70 per cent of the t o t a l consumption) although many firms adopt a 
"market" value f o r the alumina f o r accounting purposes. In any case, p r i c e s 
of both the i n t r a - f i r m alumina and the alumina traded between unrelated 
p a r t i e s are influenced by the p r i c e and market s i t u a t i o n of the primary 
n i t ; t a l . Other raw materials include petroleum coke f or the production of 
anoues and c r y o l i t e . 

Table 25 
Primary aluminium costs of production 

(1987 US$ per ton of aluminium) 

Raw material 
(of which, 

alumina) 

Energy Labour Other T o t a l operating 
cost 

Argentina 430 105 60 75 670 
(320) 

B r a z i l 
Saramenha 360 380 110 110 960 

(250) 
Aratu 370 370 115 90 945 

(260) 
Pocos 365 395 75 120 955 

(260) 
CBA 335 290 60 90 775 

(230) 
V a l e s u l 465 380 65 90 1000 

(360) 
Alumar 420 290 45 80 835 

(330) 
Albras 420 230 80 70 800 

(330) 
Mexico 425 380 42 68 915 

(320) 
Suriname 390 110 160 140 800 

(280) 
Venezuela 

Venalum 6c Alcasa 430 120 60 70 680 
(320) 

Greece 
(Pechiney) 405 310 120 85 820 

(290) 
Norway 

(Hydro Aluminium) 480 150 130 90 850 
(280) 

A u s t r a l i a 
(Alean) K u r r i 
K u r r i 370 235 185 90 880 

(270) 
(Gove) 400 260 95 110 865 

(310) 
Canada 440 80 200 120 840 

(350) 
USA 380 490 145 100 1115 

(290) 

Source : Industry reports and interviews. 
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167. As f o r labour costs there are two d i s t i n c t factors to be taken Into 
account. F i r s t , there Is the difference i n costs between developed and l e s s 
developed countries which may correspond to a f a c t o r of f i v e . Second, there 
i s the d i f f e r e n c e i n labour costs among developing countries or even wi t h i n a 
s i n g l e country owing b a s i c a l l y to differences i n labour requirement of 
d i f f e r e n t vintages of technology (for instance, the Soderberg anode smelters 
i n li^^azil have a much higher u n i t labour cost than the pre-baked ones). 

168. Again, as i n the case of alumina i t should be stressed that the cost 
figures i n table 25 do not include depreciation and other c a p i t a l charges. 

169. The most competitive smelters operated with costs below US$900 i n 
1987. Nevertheless, even the high cost smelters, with costs j u s t above the 
US$ 1000 l e v e l , were able to show a p r o f i t at the p r e v a i l i n g 1987 p r i c e s of 
primary metal. In f a c t the high l e v e l of p r i c e s that year provided the 
incentive to reopen some of the smelters i n the United States, many of which 
had been closed for two years or more. 

170. In the L a t i n American/Caribbean region, Argentina and Venezuela rank as 
low cost producers. However, as seen e a r l i e r there i s not much p o t e n t i a l f or 
expansion i n Argentina, owing to r e s t r i c t e d a v a i l a b i l i t y of h y d r o e l e c t r i c 
energy. On the other hand the low cost of production i n Venezuela, based 
mainly on cheap energy, has been playing an important r o l e i n a t t r a c t i n g the 
i n t e r e s t of the main i n t e r n a t i o n a l producers. 

171. In B r a z i l the p i c t u r e i s more heterogeneous because of the d i f f e r e n t 
ages of the smelters. In general the south eastern smelters are higher cost 
producers because they are older, t h e i r technologies are less e f f i c i e n t and 
t h e i r energy supply prices are less favourable than those of smelters i n the 
north. The higher p r i c e of energy i n the southeast i s the reason that the 
r e l a t i v e l y modern Valesul smelter has a high production cost, besides the 
f a c t that i t r e l i e s on outside supplies of alumina. CBA, although also 
located i n the southeast, i s one of the lowest cost producers i n the world, 
mainly because i t generates 50 per cent of i t s energy requirements. In the 
north, due to the p o l i c y of a t t r a c t i n g new investments, the government has 
approved s p e c i a l e l e c t r i c i t y t a r i f f s f o r the aluminium industry. 

172. Mexico and Suriname have only one smelter each and no plans f o r major 
expansions. In both countries lack of cheap energy i s the main hindrance. 
In both Mexico and B r a z i l the cost of energy i s seen as a p o t e n t i a l threat to 
the expansion and even s u r v i v a l of the industry. E s p e c i a l l y i n B r a z i l , which 
was e a r l i e r considered as one of the best l o c i for new investment i n 
aluminium smelting, the cost of new dams i n the Amazon has proved to require 
higher e l e c t r i c i t y p r i c e s than anticipated. 

D. Investment requirements i n the aluminium Industry 

173. The aluminium industry i s very c a p i t a l intensive. The c a p i t a l costs of 
major investment projects are r e l a t e d to factors such as: 23/ 

- access to s i t e 
- r e g ional topography 
- environmental l e g i s l a t i o n 
- a v a i l a b i l i t y of infrasturucture and competitive energy supply 
- climate 
- a v a i l a b i l i t y of s k i l l e d labour and costs 
- i n d u s t r i a l r e l a t i o n s 
- access to materials 
- source of technology 
- import duties 
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The factors which a f f e c t the t o t a l investment cost are so v a r i e d and 
may be so country s p e c i f i c that each country or even each p r o j e c t may have a 
unique cost p i c t u r e . Nevertheless, some generalizations are possible and 
they do play a r o l e i n the decision making strategies of companies. 

iil . i-ing 

174. The investment cost i n mining i s a f f e c t e d by the factors mentioned 
above as well as by the nature of the deposits which may require d i f f e r e n t 
equipment and processing according to t h e i r c h a r a c t e r i s t i c s . 

175. The B r a z i l i a n mine of Mineração Rio do Norte (MRN) i n the Amazon, f o r 
instance, has absorbed to date around US$ 500 m i l l i o n . I t now has a capacity 
of 6 m i l l i o n tons per year compared with the o r i g i n a l 3.35 m i l l i o n . The 
amount spent includes a l l i n f r a s t r u c t u r e required by the project, such as 
port and l o c a l town, and was spent over a ten year period (1978/1988). On the 
average, i t meant an investment of more than US$ 80/ton of capacity. 

176. Bauxiven, the Venezuelan mine, i s also a high cost p r o j e c t having a 
c a p i t a l cost of approximately US$ 150 per ton or even higher. C a p i t a l costs 
i n Jamaica and Guyana, according to h i s t o r i c a l f i g u r e s , have been lower per 
unit of output, mainly because of r e l a t i v e l y easier access to the mining 
s i t e s and hence smaller i n f r a s t r u c t u r a l requirements. Figures would vary 
from US$ 45 to US$ 75 per ton of output.24/ 

177. I t i s obviously cheaper to expand an e x i s t i n g mine than to invest i n a 
green f i e l d operation since a good proportion of the e x i s t i n g i n f r a s t r u c t u r e 
can be adapted to a higher productive capacity. In t h i s way MRN i n B r a z i l , 
for instance, can be increased to 8 m i l l i o n tons per year from the present 6 
m i l l i o n tons with r e l a t i v e l y minor investment. The existance of p o t e n t i a l 
mining capacity such as those of MRN and, i n the near future, Bauxiven i n 
Venezuela, may even preclude new investment decisions from taking place. A 
case i n point i s Alcoa i n B r a z i l which, although holding good bauxite 
reserves, has counted on MRN for a cheaper supply. 

Refining 

178. Refining i s r e l a t i v e l y more c a p i t a l intensive than mining. Investment 
costs vary, however, with the kind of bauxite to be treated. As mentioned 
above (see s e c t i o n A of t h i s chapter) the monohydrate bauxites require a high 
temperature process which involves at l e a s t a f i v e per cent increase i n 
c a p i t a l cost compared with the low temperature process. 

179. New alumina r e f i n i n g projects cost from US$ 700 to US$ 800 per ton of 
annual capacity according to recent estimates for the Alunorte project i n 
B r a z i l . I t should be noted, however, that Alunorte i s located near a large 
c i t y (Belem) which reduces the costs of i n f r a s t r u c t u r e , labor and materials 
compared to what they would be i f the r e f i n i n g was to be located close to the 
mine i n Trombetas. At Inter-alumina i n Venezuela, u n i t c a p i t a l cost has been 
estimated to reach US$ 1000 or higher.25/ The c a p i t a l cost for a r e f i n i n g 
plant i n developed countries (North America, Europe and A u s t r a l i a ) may be a 
l i t t l e smaller (10 to 15%) based on possible advantages r e l a t e d to the 
general factors l i s t e d above. Again, as i n the case of mining, expansion 
projects have lower c a p i t a l costs than new projects. The magnitude involved 
v a r i e s with the s p e c i f i c project under consideration and i n p a r t i c u l a r with 
the amount of "anticipated" investment included i n the i n i t i a l p r o j e c t . In 
any case, the cost of expansion projects may vary from US$ 400 to US$ 500 per 
ton. 
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Smelting 

18C. Recent estimates of c a p i t a l costs of new aluminium smelters are around 
US$ 4,000 per ton of annual capacity. Examples of new projects include: 
Company/Country Capacity C a p i t a l cost ( i n US$)/ 

(T/Year) ton annual capacity 

Al.... s I / B r a z i l 160,000 4,700 
Aluyana/Venezuela 195,000 4,500 
Pechiney/France 194,000 3,900 
Alamsa/Venezuela 180,000 3,500 
Alugur/Venezuela 120,000 3,125 
L a t e r r i e r i I(Alean)/Canada 60,000 3,000 
Alouette (VAW)/Canada 278,000 3,000 

181. Most new smelter projects are planned and constructed i n two or three 
phases. The f i r s t phase usually Includes the necessary bu i l d i n g s and 
equipment for a u x i l i a r y services of the whole project which makes green f i e l d 
p rojects r e l a t i v e l y more expensive than expansions. Albras I I , f o r instance, 
w i l l have a c a p i t a l cost of US$ 3,800/ton compared with US$ 4,700 of the 
f i r s t phase. The Alumar ( A l c o a / B i l l i t o n ) expansion, also i n B r a z i l , on the 
other hand, w i l l cost B i l l i t o n only US$ 1,800 per ton of output. On average 
US$ 3,000 per ton of annual output can be considered the average cost of 
expansion pr o j e c t s . 

C a p i t a l requirements 

182. Taking into consideration planned projects a l l stages of the Industry 
(see tables 8 and 13 i n Chapter I ) , and considering the c a p i t a l cost 
estimates given above for both green f i e l d and expansion pr o j e c t s , i t i s 
possible to i n f e r that up to 1993 Venezuela w i l l need to invest 2.2 b i l l i o n 
d o l l a r s and B r a z i l about US$ 1.8 b i l l i o n . 

183. I t i s worth emphasizing that i n the case of B r a z i l the investments 
include the completion of Alunorte which w i l l require US$ 500 m i l l i o n i n 
a d d i t i o n to the i n i t i a l investment already made, Albras' second phase which 
i s already under way and which w i l l require US$ 650 m i l l i o n . Alean-Aratu with 
a US$ 90 m i l l i o n expansion program, the expansion of Alumar which w i l l 
require US$ 245 m i l l i o n f o r the smelter plus US$ 45 m i l l i o n f o r the r e f i n e r y , 
CBA's expansion with a t o t a l cost of US$ 300 m i l l i o n f o r smelting, power 
s t a t i o n and f o r alumina r e f i n e r y . I t should be noted that these investment 
programmes do not include and do not require an expansion i n bauxite mining 
since MRN w i l l be able to provide the bulk of the increased demand by 
d i r e c t i n g i t s sales to the domestic market. 

184. In the case of Venezuela, the t o t a l c a p i t a l requirement f o r the next 
f i v e years u n t i l 1993 includes: the d u p l i c a t i o n of Bauxiven i n a US$ 240 
m i l l i o n project; the expansion of Interalumina i n a US$ 750 m i l l i o n 
investment; Venalum's expansion - US$ 620 m i l l i o n ; A l i s a f i r s t phase smelter 
- US$ 270 m i l l i o n ; and Alusur smelter - US$ 375 m i l l i o n . I f the time horizon 
i s extended to 1995, the t o t a l investment requirements w i l l reach about US$ 3 
b i l l i o n . 

185. For the other countries of the region the investment requirements are 
l i n k e d e s s e n t i a l l y to modernization plans. i t i s projected that Jamaica, 
Guyana and Suriname w i l l not increase t h e i r mining production capacity 
although Guyana, for instance, w i l l require a r e l a t i v e l y higher expenditure 
i n the near future to keep output constant. In terms of r e f i n i n g Guyana w i l l 
need at l e a s t an estimated US$ 30 m i l l i o n d o l l a r s investment to reopen the 
Linden plant. The Alpart r e f i n e r y i n Jamaica would also require 
modernization. 
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III DEVELOPMENT OF DEMAND AND SUPPLY UNTIL THE MID-1990S 
A. The global economic environment 

186. The rate of global economic growth Is obviously going to be a major 
decisive f a c t o r f or the development of future aluminium demand. At the 
mor..; I.t, however, there i s l i t t l e agreement on the question of l i k e l y future 
growth rates, one reason for t h i s being the present very large imbalances i n 
the major i n d u s t r i a l economies, i n p a r t i c u l a r the current account d e f i c i t of 
the United States and the payments surpluses of the Federal Republic of 
Germany and Japan, as well as uncertainty about the form which adjustment w i l l 
take and the speed with which i t w i l l be accomplished. Growth rates i n these 
major developed economies a f f e c t the economic prospects of developing 
countries, not only because they absorb a very large porportion of developing 
country exports, in c l u d i n g exports of bauxite, alumina and aluminium, but 
also because the prospect for a r r i v i n g at a r e s o l u t i o n of the external debt 
c r i s i s f a c i n g many developing countries w i l l be improved i f economic growth i n 
the major i n d u s t r i a l i z e d countries continues and the present imbalances are 
eliminated. 

187. While the macro-economic p o l i c i e s of the major developed countries at 
present seem to be focussed mainly on containing the rate of i n f l a t i o n and 
thus not very conducive to rapid growth, there also seems to be several 
arguments i n favour of continued stable growth. In many i n d u s t r i a l countries 
labour and c a p i t a l are s t i l l u n d e r u t i l i z e d , and there would thus be no 
capacity brakes on economic expansion. The benefits of the economic 
i n t e g r a t i o n processes i n developed countries and of p o t e n t i a l trade 
l i b e r a l i z a t i o n a r i s i n g from the Uruguay Round of m u l t i l a t e r a l trade 
negotiations could also be expected to translate into a higher rate of 
economic growth than would otherwise be possible to achieve. 

188. Table 26 sets out some assumptions about economic growth rates prepared 
by the World Bank. They are reproduced here as background to the demand 
projections discussed i n section C of t h i s chapter, which are based on World 
Bank projections using t h i s set of assumptions. 

189. The future development of demand for aluminium depends not only on the 
rate of general economic growth, but also on the composition of that growth. 
While aluminium demand during the early post-war period increased f a s t e r than 
economic growth or growth i n i n d u s t r i a l production, the reverse was the case 
i n i n d u s t r i a l i z e d countries a f t e r the early 1970's. Thus, i n t e n s i t y of use of 
aluminium r e l a t i v e to both GDP and i n d u s t r i a l production f e l l i n these 
countries. In developing countries, however, the i n t e n s i t y of use measured by 
consumption per u n i t of GDP at constant p r i c e s , has continued to increase. 

Table 26 
Assumptions on the growth of r e a l GDP/GNP 
(average annual rate of change i n per cent) 

1973-80 1980-87 1987-90 1990- •2000 

DEVELOPED MARKET ECONOMY 
COUNTRIES 2.4 2.5 2.6 3. 0 
France 2.8 2, ,5 
Germany, Federal Republic 2.3 2, .6 
Japan 3.7 3, ,7 
United Kingdom 1.0 2. .1 
United States 2.2 3. .0 

DEVELOPING COUNTRIES a/ 5.3 4.0 4.5 4, .9 

a/ 90-country sample 
Source: World Bank: Price Prospects for Major Primary Commodities, 
Report No. 814/88. 
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190. Developed countries s t i l l account, however, f o r the major share of 
aluminium consumption, one reason being that alumlnlvim use Is strongly 
c o r r e l a t e d to l e v e l of Income. Table 27 and Figure 1 attempt to I l l u s t r a t e 
t h i s . In table 27, consumption of primary aluminium and of semi-manufactured 
products per ca p i t a i s shown f o r a number of countries. Figure 1 shows 
consumption of semi-manufactured aluminium products per c a p i t a on one axis 
^v.d GDP per ca p i t a on the other. 

Table 27 
Aluminium consumption per capita i n selected 

countries i n 1978 and 1987 (kilograms per person) 

Primary aluminium Apparent consumption 
consumption of semi-manufactured 

products a/ 

1978 1987 1978 1987 

DEVELOPED MARKET ECONOMY COUNTRIES 

A u s t r a l i a 12.8 19.2 14. ,5 18.8 
Canada 14.4 16.4 20, .4 23.8 
France 10.0 11.1 9, .8 13.8 
Germany, Federal Republic 15.5 19.4 19, .5 26.9 
I t a l y 7.2 9.6 11, .1 17.5 
Japan 14.4 14.3 17, .3 19.6 
Spain 6.4 7.0 7, ,5 8.7 
United Kingdom 7.2 6.7 12, .0 11.5 
United States 22.4 18.6 29 .3 27.3 

SOCIALIST COUNTRIES 
Czechoslovakia 8.7 7.0 
German Democratic Republic 13.4 13.3 
USSR 7.0 6.4 

DEVELOPING COUNTRIES 
Argentina 2.2 4.5 2.5 4.5 
B r a z i l 2.1 3.0 2.5 3.2 
Cameroon 2.9 2.3 2.3b/ 1.9b/ 
Colombia 0.7 0.8 0.8b/ 1.1b/ 
India 0.3 0.4 0.3b/ 0.5b/ 
Mexico 1.3 0.8 1.8 1.4 
Peru 0.2 0.3 0.3b/ 0.4b/ 
Republic of Korea 2.9 4.9 3.4 5.7 
Saudi Arabia 0.1 1.4 2.8b/ 4.3b/ 
Venezuela 4.9 7.9 7.2 5.7 

Source: UNCTAD s e c r e t a r i a t . 

a/ Defined as consumption of primary and secondary metal plus imports of 
semi-manufactured products minus exports of semi-manufactured products. 

b/ Not incl u d i n g secondary consumption. 
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B. Developments i n major end-use sectors 

191. Aluminium i s used i n a multitude of applications i n a l l sectors of the 
economy. In contrast to the s i t u a t i o n f o r other metals, demand f o r aluminium 
therefore does not depend on events within one or two narrow end-uses, and i t 
can be assumed to be more r e s i s t a n t to technological change. On the other 
hand, only i n some r e l a t i v e l y small sectors i s aluminium protected from 
s u b s t i t u t i o n i n the sense that i t s technical advantages are so large that 
r e l a t i v e p r i c e s play a subordinate r o l e . Indeed, aluminium i s subject to 
strong competition from p o t e n t i a l substitutes i n almost a l l market segments 
and high r e l a t i v e p r i c e s f o r aluminium would reduce i t s competitiveness 
s i g n i f i c a n t l y i n most a p p l i c a t i o n s . 

192. Major aluminium producers have t r a d i t i o n a l l y emphasized research and 
development, i n p a r t i c u l a r the development of new products, to stimulate 
aluminium demand. Annaul research and development budgets f o r some of the 
large companies are well i n excess of 100 m i l l i o n US doll a r s . 2 6 / The research 
and development a c t i v i t i e s of these companies can at present be c l a s s i f i e d 
into three broad categories, including work aimed at reducing production 
costs, development of new a l l o y s and production processes f o r s p e c i f i c 
end-uses, and general materials research. The l a s t two categories have 
assumed increasing importance as user s p e c i f i c a t i o n s have become more 
stringent, n e c e s s i t a t i n g the " t a i l o r i n g " of materials to s p e c i f i c end-uses. 
This tendency c a r r i e s c e r t a i n r i s k s for developing country producers since 
they often lack the close contacts with f i n a l consumers as well as the 
technological know-how to be competitive i n these h i g h l y s p e c i a l i z e d 
markets. Thus, a two-tier industry could develop, with developing country 
producers supplying bulk products, while the more p r o f i t a b l e s p e c i a l t y 
products would be produced e x c l u s i v e l y by developed country producers. 

193. Another aspect to be taken into account when analyzing developments i n 
end-uses i s that the composition of aluminium demand va r i e s considerably from 
one country to another. As was shown i n table 3 i n Chapter I, the share of 
aluminium consumption i n 1987 going to packaging, f o r instance, was 7.8 per 
cent i n Japan and 30.1 per cent i n the United States. A large share of 
consumption i s thus determined by l o c a l t r a d i t i o n and consumer preferences. 
Since these preferences are subject to change i n the long-term, f o r e c a s t i n g 
consumption i n any given end use i s d i f f i c u l t . In the following, trends i n 
major end uses are nevertheless reviewed i n an attempt to i d e n t i f y future 
prospects f o r demand. 

Transport 

194. The transport sector accounts f o r a large part of aluminixim 
consumption - over 20 per cent i n major i n d u s t r i a l i z e d countries. 
Consumption wit h i n t h i s sector has also increased more r a p i d l y than t o t a l 
aluminium consumption. Underlying t h i s trend i s both an above-average 
performance of the transport sector i t s e l f , compared to other i n d u s t r i e s , and 
increasing usage of aluminium i n the tranport industry, p a r t i c u l a r l y the 
automobile industry. 
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Figure 1 : 
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195. While i n the e a r l y 1980's about 4 per cent of the material used i n 
automobile manufacture was aluminium 27/ the proportion i s now approaching 10 
per cent28/. To a large extent, aluminium has been able to increase i t s 
share because of i t s favourable strength to weight r a t i o . There are several 
ongoing development projects aiming to increase dramatically the amount of 
aluminium used, by b u i l d i n g the space frame of the car i n aluminium instead 
ot .;;teel. In most cases, these projects use p l a s t i c materials f o r the 
covering of the space frames. While aluminium i s more expensive than s t e e l , 
savings could be made i n the production process, e i t h e r by using extruded 
aluminium f o r the spaceframe, rather than stamped sheet29/ or by using 
adhesive bonding techniques, thus reducing the number of welding spots30/ 
A d d i t i o n a l advantages accrue from the improved f u e l economy of the car due to 
the lower weight, and from savings on corrosion protection. In body cover 
parts, where aluminium would have the same advantages over s t e e l , competition 
from p l a s t i c s i s expected to be strong. Aluminium has one advantage over 
p l a s t i c s , however, since i t i s e a s i l y recyclable, whereas r e c y c l i n g of 
p l a s t i c body panels may be both t e c h n i c a l l y d i f f i c u l t and pose environmental 
r i s k s . 

196. In a i r c r a f t , where titanium has replaced aluminium to some extent i n 
m i l i t a r y a i r c r a f t , aluminivun has recently also faced strong competition from 
composite materials, including resins and p l a s t i c s . Such composite materials 
have replaced aluminium i n many parts of m i l i t a r y a i r c r a f t since, although 
t h e i r costs are higher, they are l i g h t e r and have equal strength 
c h a r a c t e r i s t i c s . Because of t h e i r high p r i c e s , these materials have not yet 
found wide a p p l i c a t i o n i n commercial a i r c r a f t 31/ As techniques for 
producing components of r e s i n or p l a s t i c based composites develop, however, 
they may p a r t l y replace aluminium i n t h i s market segment as w e l l . To 
counter t h i s trend, aluminium producers have developed aluminium based 
composites, which have f i b r e s of s i l i c o n carbide, alumina or boron carbide i n 
an aluminium matrix, as well as aluminium-lithium a l l o y s . These materials 
would allow savings i n the weight of the a i r c r a f t , leading to lower f u e l 
consumption. While the aluminium-lithium a l l o y s are less expensive than the 
aluminium based composites, they s t i l l have s i g n i f i c a n t l y higher costs of 
production than t r a d i t i o n a l aluminium a i r c r a f t a l l o y s . They are also more 
d i f f i c u l t to recycle, which could prove to be a major disadvantage, since 
material losses i n machining can be very high, ranging f o r instance, f or 
sheet products from 7 to 84 per cent32/ 

197. Aluminium use i n other transport sectors, such as buses, trucks and 
r a i l r o a d cars, i s generally increasing, i n p a r t i c u l a r f o r body panels. 

198. In summary, use of aluminium i n the transport sector could be reasonably 
expected to continue to grow at a rate s l i g h t l y higher than that of the 
sector's output. I t should be stressed, however, that given the a t t e n t i o n 
that i s paid to the choice of materials i n t h i s sector and the amount of 
research and development under way, major changes could occur quite r a p i d l y 
and with l i t t l e warning to aluminium producers. 



64 

Mechnlcal enRlneering 

199. This sector accounts f o r a r e l a t i v e l y small share of aluminium 
consumption, les s than 10 per cent i n most countries. While consumption, 
according to av a i l a b l e data, appears to have been increasing at a s l i g h t l y 
iiij'.her rate than t o t a l aluminium consumption (see table 3 i n chapter I ) , i t 
i s d i f f i c u l t to i d e n t i f y any applications where the development has been 
e s p e c i a l l y dynamic i n t h i s very heterogeneous sector. Because of the wide 
range of products and the d i v e r s i t y of materials used, i t i s also d i f f i c u l t 
to i s o l a t e any areas that are c l e a r l y c r i t i c a l to aluminium constunption. 
Consequently, no d e f i n i t e assumptions concerning the d i r e c t i o n of change can 
be made. 

E l e c t r i c a l engineering 

200. The share of t o t a l aluminium consumption accounted f o r by the e l e c t r i c a l 
engineering sector has f a l l e n over the l a s t decade, although i t remains 
s i g n i f i c a n t , at j u s t under 10 per cent. Two trends appear to account f o r 
most of the slowing down of the rate of growth: s u b s t i t u t i o n and downsizing 
i n the e l e c t r o n i c s industry, and reduced investment i n e l e c t r i c i t y 
transmission networks, r e s u l t i n g from slower growth i n demand for e l e c t r i c i t y 
and n o n - a v a i l a b i l i t y of investment funds, i n p a r t i c u l a r i n developing 
countries. I t i s not l i k e l y that the f i r s t trend w i l l be reversed i n the 
foreseable future. Investment i n e l e c t r i c i t y transmission, which can be seen 
as a r e l a t i v e l y "safe" market for aluminium, w i l l depend i n p a r t i c u l a r on the 
a v a i l a b i l i t y of funds f o r i n f r a s t r u c t u r a l investment. In summary, 
consumption within t h i s sector i s u n l i k e l y to show strong growth over the 
next few years. 

B u i l d i n g and construction 

201. The use of aluminium i n t h i s sector varies greatly from country to 
country according to l o c a l t r a d i t i o n s and tastes. Aluminium i s used mainly 
i n the form of extruded shapes for doors and windows, etc., but also i n the 
form of sheet or plate f o r b u i l d i n g s i d i n g , i n p a r t i c u l a r f o r i n d u s t r i a l 
b u i l d i n g s . I t i s d i f f i c u l t to discern a clear trend i n consumption, although 
table 28 appears to show that aluminium use i n construction has increased i n 
several countries during the l a s t decade. On the other hand, i n the 
countries where i t was used most in t e n s i v e l y , i . e . , Japan and the United 
States, the use has declined. Another observation that can be made from the 
table i s that alvuninium was r e l a t i v e l y i n t e n s i v e l y used i n Argentina and 
B r a z i l . Use of aluminium i n construction thus appears not to be confined to 
developed countries. 
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Table 28 

Consumption of alximinium In b u i l d i n g and 
construction In selected countries In 1978 and 1986 

Consumption i n Consumption i n k i l o -
construction i n grams per thousand 
per cent of t o t a l US$ of construction 
consumption a/ sector a c t i v i t y b/ 

1978 1987 1978 1987 

DEVELOPED MARKET ECONOMY COUNTRIES 
France 10.2 11.3c/ 1.17 1.50c/ 
Germany, Federal Republic 16.2 15.4 2.85 3.31 
I t a l y 21.0 23.9 4.29 4.86 
Japan 34.3 29.6 5.26 4.74 
Spain 24.6 29.2 d/ 3.68 4.69d/ 
United Kingdom 13.0 18.9 d/ 2.22 2.44d/ 
United States 23.0 21.9 9.33 7.88 

LATIN AMERICAN COUNTRIES 
Argentina 18 24 d/ 2.81 4.92d/ 
B r a z i l 20.3 18.2 d/ 4.73 4.32d/ 
Mexico 4.6 8.8 0.85 1.40 

Sources : Aluminium consumption i n construction: Metal S t a t i s t i c s , 
M e t a l l g e s e l l s h a f t , Frankfurt a.M., ALUAR (Argentina); Anuario Estatístico 
ABAL 1987 ( B r a z i l ) ; E s t a d i s t i c a s 1987, I n s t i t u t o Mexicano del Aluminio 
(Mexico). Construction sector a c t i v i t y : S t a t i s t i c a l B u l l e t i n of the OAS 
(Argentina); U.N. S t a t i s t i c a l Yearbook and UN Monthly B u l l e t i n of 
S t a t i s t i c s . Price indices and exchange rates: IMF International F i n a n c i a l 
S t a t i s t i c s . 

a/ Domestic consumption defined as domestic shipments of 
semi-manufactured products, except i n the case of Argentina and Mexico where 
imported semi-manufactures are included. 

b/ In 1986 d o l l a r s , deflated by wholesale p r i c e index or nearest 
equivalent, and converted at 1986 average exchange rates. 

c/ Figures f o r 1984. 
d/ Figures f o r 1985. 

202. The large v a r i a t i o n s evidenced by table 28 could i n d i c a t e that there i s 
s i g n i f i c a n t p o t e n t i a l f o r increasing the use of aluminium i n construction i n 
many countries. This would be so, i n p a r t i c u l a r , considering the advantages 
of aluminium with regard to lightness and ease of handling, the minimal need 
of maintenance and the wide range of surface f i n i s h e s that can be e a s i l y 
obtained. Whether t h i s p o t e n t i a l w i l l be r e a l i z e d , however, depends not only 
on r e l a t i v e p r i c e developments, where the current high p r i c e l e v e l s and large 
apptitude of p r i c e f l u c t u a t i o n s may prove an obstacle, but also on promotion 
e f f o r t s of producers, including s t r i c t q u a l i t y c o n t r o l . The c y c l i c a l nature 
of the construction industry i n most countries may deter producers from 
becoming too dependent on t h i s market. 
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PackaginR 

203. As table 29 shows, consumption of aluminium i n packaging has generally 
grown at l e a s t at the same rate as aluminium consumption i n general. There 
are, however, marked differences among countries, r e f l e c t i n g the degree to 
'^hich aluminixim has been able to penetrate l o c a l packaging markets. The most 
important d i f f e r e n c e i s for beverage containers, where aluminium cans have 
achieved a nearly complete dominance i n the United States market, but where 
competition from glass, p l a s t i c or t i n p l a t e cans remains strong i n most other 
countries. While aluminium cans had over 90 per cent of the market f o r 
beverage cans i n the United States i n 1987, they accounted f o r about 50 per 
cent i n Western Europe and 20 per cent i n Japan.33/ The d i f f e r e n c e i s 
l i k e l y to be due both to differences i n the i n t e n s i t y of market promotion 
e f f o r t s on the part of aluminixim producers, and on varying resistance on the 
part of l o c a l i n t e r e s t s such as national s t e e l i n d u s t r i e s . The use of 
aluminium i n beverage cans i s however increasing sharply i n most countries. 
In Japan, demand for alximinixim cans increased by 57 per cent i n the 1987 
f i s c a l year alone, and has continued to increase since.34/ 

Table 29 
Consumption a/ of alximinixim i n packaging 

i n 1978 and 1987 i n selected countries 

Per cent of 
consumption 

Kilograms per 
c a p i t a 

1978 1987 1978 1987 

DEVELOPED MARKET ECONOMY COUNTRIES 

France 
Germany, Federal Republic 
I t a l y 
Japan 
Spain 
United Kingdom 
United States 

9.5 
10.4 
10.8 
6.8 
9.8 

10.8 
23.0 

8.3 
10.0 
10.8 
7.8 

17.5 
14.2 
30.1 

0.94 
1.53 
1.08 
1.19 
0.66 
0.87 
6.40 

0.83 
1.76 
1.57 
1.83 
1.26 
1.00 
8.42 

LATIN AMERICAN COUNTRIES 

Argentina 
B r a z i l 
Mexico 

16 
7.7 

12.7 

16 
8.3 

21.6 

0.34 
0.21 
0.24 

0.40 
0.24 
0.28 

a/ Domestic shipments of semi-manufactured products, except f o r L a t i n 
American countries where imported semi-manufactured products are included. 

Sources: ALUAR (Argentina); Anuario Estatístico ABAL 1987 ( B r a z i l ) ; 
E s t a d i s t i c a s 1987, I n s t i t u t o Mexicano del Aluminio (Mexico); Metal 
S t a t i s t i s , M e t a l l g e s e l l s h a f t , Frankfurt a. M. (developed market economy 
cou n t r i e s ) . 
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204. The competitiveness of the aluminium can v i s - -vis the t i n p l a t e can 
r e 3 on low manufacturing costs and r e c y c l a b i l i t y . According to a recent 
study35i/, although the metal cost f or 1000 cans i s US d o l l a r s 27.54 f o r 
aluminium and 21.11 for t i n p l a t e (based on p r i c e s of US d o l l a r s 1.15 and 0.29 
per pound, r e s p e c t i v e l y ) , t o t a l costs, including corporate charges and 
• - T i i t a l costs are US d o l l a r s 69.13 for aluminium and 66.90 f o r t i n p l a t e , 
s i n ^ ^ aluminium has a cost advantage of US d o l l a r s 3.57 i n manufacturing. 
Recycling gives aluminium a b e n e f i t of US d o l l a r s 3.39 per 1000 cans (at 50 
per cent United States r e c y c l i n g r a t e s ) , leaving i t with a cost advantage of 
US d o l l a r s 1.16, or almost 2 per cent. I t should be noted that the cost 
d i f f e r e n t i a l was i n aluminium's favour even at the h i s t o r i c a l l y high p r i c e of 
US d o l l a r s 1.15 per pound of canstock (at the high ingot p r i c e s p r e v a i l i n g 
i n 1988, t h i s p r i c e was however not s u f f i c i e n t to cover processing charges). 
While t h i s cost d i f f e r e n t i a l may not be s u f f i c i e n t l y large to provide 
incentive f o r a continued replacement of s t e e l by aluminium, i t i s l i k e l y to 
prevent a switch back to t i n p l a t e by can manufacturers now using aluminium, 
taking into account high conversion costs. 

205. As already mentioned, the r e c y c l a b i l i t y of aluminium cans provides a 
further competitive advantage. Recycling rates appear to be on a generally 
increasing trend. In the United States, the r e c y c l i n g rate i s estimated to 
have increased from 50.5 per cent i n 1987 to 56 per cent i n 198836/ and i n 
countries with mandatory deposit laws, as for instance i n Sweden, i t has 
reached more than 80 per cent37/. While producers of t i n p l a t e cans are now 
developing technology and programmes for r e c y c l i n g of these cans, i t appears 
u n l i k e l y that aluminium w i l l lose t h i s advantage over the next few years to 
come. 

206. Aluminium cans are also becoming stronger competitors to t i n p l a t e cans 
i n the food packaging sector. While t h i s market segment i s generally 
estimated to be smaller than that of beverage cans (about 28 b i l l i o n 
units38/ per year i n the United States, compared to between 72 and 74 
b i l l i o n u n i t s f o r beverages39/ i t i s believed that aluminium's share of i t 
could be considerably increased. In 1985,aluminium cans had 5.7 per cent of 
the United States market for food cans40/ . Problems to be overcome include 
the need to produce cans i n several d i f f e r e n t s i z e s , the necessity to use 
thicker and/or d i f f e r e n t l y a l loyed canstock to achieve s u f f i c i e n t r i g i d i t y of 
t h e can, and a perceived unwillingness of consumers to c o l l e c t cans f o r 
r e c y c l i n g i n the same amounts that i s being done for beverage cans. 
Nevertheless, the food packaging sector may provide some opportunity f o r 
growth i n aluminium consumption. 

207. In suiranary, although consximption i n the packaging sector w i l l depend on 
the r e l a t i v e p r i c e developments of aluminium and t i n p l a t e as well as the 
r e s u l t s of market promotion e f f o r t s , i t appears that t h i s sector w i l l at 
l e a s t not lose i n importance and might very well continue the strong 
expansion shown i n recent years. 

Other sectors 

208. Other market segments than the ones reviewed i n the foregoing account 
f o r r e l a t i v e l y small and stable shares of consumption. No d e f i n i t e trends i n 
end uses can be i d e n t i f i e d , given the d i v e r s i t y of ap p l i c a t i o n s , i n v o l v i n g 
both household items and goods for i n d u s t r i a l consumption as i n the i r o n and 
s t e e l industry. Consequently, no d e f i n i t e assumptions can be made regarding 
future growth rates, although i t can be assumed that aluminium consumption i n 
many of those uses i s s e n s i t i v e to r e l a t i v e p r i c e changes. 
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C . Expected global supply and demand s i t u a t i o n i n the mid-1990s 

209, The world Bank41/ has prepared projections of future global demand f o r 
aluminium. These projections are summarized In table 30. The macro-economic 
assumptions underlying the projects are those shown i n table 27. In 
addition, the Bank has made c e r t a i n assumptions regarding developments wit h i n 
"- • r t i c u l a r end-use sectors. These assumptions are s i m i l a r to the assessments 
mad- '̂n s e c t i o n B of t h i s chapter, although i t should be noted that the Bank 
foresees a more moderate consumption growth i n the construction sector, where 
s u b s t i t u t i o n of other materials f o r aluminium i s seen as a r i s k . The Bank 
sees the r e l a t i v e l y strong growth from 1982 to 1987 as b a s i c a l l y a c y c l i c a l 
phenomenon, stimulated by rapid growth i n c a p i t a l goods i n d u s t r i e s , and 
considers i t u n l i k e l y that the growth rate i n these i n d u s t r i e s w i l l remain at 
t h e same l e v e l . 

Table 30 
Projections of demand for primary aluminium i n the 

period 1987 to 2000 
(thousand metric tons and growth rates i n per cent per year)a/ 

1987 1990 1995 2000 Growth rates 
1987-1995 1987-2000 

I n d u s t r i a l countries 11076 11004 11912 12821 0.9 1.1 

North America 4958 4830 5120 5410 0.4 0.7 
United States 4536 4520 4770 5020 0.6 0.8 

EEC-10 3415 3330 3680 4030 0.9 1.3 
France 616 602 666 730 1.0 1.3 
Germany, Fed., Rep. 1186 1195 1340 1486 1.5 1.7 
United Kingdom 384 375 405 435 0.7 1.0 

Other Western Europe 516 500 545 590 0.7 1.0 
Japan 1750 1980 2165 2350 2.7 2.3 
Non-market 2642 2810 3125 3440 2.1 2.1 

USSR 1800 1915 2107 2300 2.0 1.9 
Eastern Europe 842 895 1018 1140 2.4 2.4 

Developing countrlesb/ 3483 3640 4333 5040 2.8 2.9 
As i a 2203 2110 2530 2050 1.7 2.3 
America 851 828 990 1153 1.9 2.4 

World 17201 17454 21300 1.5 1.7 

Source: Demand i n 1987: UNCTAD s e c r e t a r i a t . Projections: World Bank: 
Price Prospects f o r Major Primary Commodities Report No. 814/88. 

a/ The World Bank c l a s s i f i c a t i o n of countries into regional groups does 
not i n a l l cases coincide with the one used by UNCTAD. 

b/ Including Greece, I s r a e l , Portugal and Yugoslavia as well as s o c i a l i s t 
countries i n A s i a 
210. World primary aluminium consumption i s projected by the World Bank to 
grow at an annual rate of 1.5 per cent from 1987 to 1995 ( i f s o c i a l i s t 
countries are excluded, the annual growth rate drops to 1.4 per cent). I t 
should be noted, that the World Bank i s assuming that r e c y c l i n g of aluminium 
w i l l increase as a proportion of consumption, which, i n view of the f a c t that 
end-use sectors with a high proportion of recyclable materials have e i t h e r 
grown r e l a t i v e l y f a s t i n recent years (for instance, transport), or are 
expected to show high rates of growth i n the future (for instance, packaging), 
appears l i k e l y . In the absence of a l t e r n a t i v e projections, the following 
analysis uses the World Bank demand p r o j e c t i o n as a basis, although from a 
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h i s t o r i c a l point of view i t may appear r e l a t i v e l y low,and may be more l i k e l y 
to e r r on the conservative side than on the other. This i s so i n p a r t i c u l a r 
in view of the f a c t that the World Bank projections are based on an estimate 
of 1987 consumption which i s about 100,000 tons lower than actual constunption, 
and which obviously cannot e i t h e r take into account the continued strong 
growth i n consumption i n 1988.42/. 

21" Table 31 shows expected changes i n production capacity f o r bauxite, 
alumina and aluminium i n n o n - s o c i a l i s t countries u n t i l 1995 (see also table 
A.26 to A.29 i n the annex). The reason f o r excluding s o c i a l i s t countries i s 
that r e l i a b l e data on production capacities i n these countries are not e a s i l y 
a v a i l a b l e . As the tables show, the major portion of capacity expansion u n t i l 
1995 i s expected to take place i n developing countries, and i n p a r t i c u l a r i n 
the L a t i n American/Caribbean area. The planned integrated expansion of the 
Venezuela industry accounts f o r a large share, but B r a z i l i a n projects also 
make a major co n t r i b u t i o n to capacity growth. 

Table 31 
Production capacity f o r bauxite, alumina and primary 

aluminium i n n o n - s o c i a l i s t countries i n 1987 
and u n t i l 1995 

(thousand metric tons gross weight per year) 
End 1987 Changes from 1987 to 1995a/ 

Probable Possible 
Alumina grade bauxite 
Developed market economy 

countries 44310 +450 +450 
Developing countries 50665 +12915 +23115 

A f r i c a 16400 +1500 +1500 
America 24265 +11315 +20915 
Asia 6400 +100 +700 
Europe 3600 - -

To t a l 94975 +13365 +23565 

Aluminab/ 
Developed market economy 

countries 19380 (2710) +2285 (+605) +2285 (+605) 
Developing countries 8985 (305) +3685 (+30) +6235 ( +30) 

A f r i c a 700 (-) - -
America 5975 (185) +3125 ( - ) +5675 ( - ) 
Asia 1040 (70) +700 (+30) 700 (+ 30) 
Europe 1270 (50) -140 ( - ) -140 ( - ) 

Tota l 28365 (3015) +5970 (+635) +8520 (+635) 

Aluminium 
Developed market economy 

countries 10409 +933 +2280 
Developing countries 3464 +2027 +3702 

A f r i c a 463 - +120 
America 1538 +1255 +2305 
As i a 1090 +728 +1233 
Europe 373 +44 +44 

Tota l 13873 +2960 +5982 

a/ Probable changes include expansion projects already r e a l i z e d as well as 
projects which are under construction, or where financing has been arranged. 
Possible changes also include other expansion projects that would be possible to 
r e a l i z e u n t i l 1995. 

b/ M e t a l l u r g i c a l grade alumina. Figures within parentheses r e f e r to 
production capacity for non-metallurgical grade alumina. 

Source: UNCTAD s e c r e t a r i a t 
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212. Another observation that can be made on the basis of the tables i s that 
I I K ' i ; . t r i a l i z e d countries' share of world capacity i s expected to continue i t s 
d e c l i n i n g trend. With the expection of energy r i c h countries such as 
A u s t r a l i a , Canada, Iceland and Norway, the only new smelter p r o j e c t that i s 
l i k e l y to be r e a l i z e d i n these countries i s the Dunkirk smelter i n France, 
'i-'ich c onstitutes a r e l a t i v e l y small capacity a d d i t i o n since i t s opening i s 
pi, • • ''d to coincide with the closure of two older, smaller smelters. In these 
case o f alumina, the only new r e f i n e r y project i s the H e l l e n i a Alumina 
r e f i n e r y i n Greece, the e n t i r e production of which i s expected to be exported 
to the USSR. Other additions to capacity consist of additions to e x i s t i n g 
r e f i n e r i e s . As for bauxite, the only capacity increase foreseen i s the 
expansion of production capacity i n the bauxite mines of Alcoa of A u s t r a l i a . 

213. It; i s thus expected that the trends already observed during the 1970s and 
1980s, that i s , location of alumina r e f i n e r i e s close to bauxite mines and of 
aluminium s m e l l o i ' . i n areas where low-cost energy i s a v a i l a b l e , w i l l continue 
into the 1990s. I t should be stressed, however, that plans f o r capacity 
changes w i l l be i-<^^rísed during the period u n t i l 1995. Depending on the 
d i r e c t i o n of movements i n prices and costs, including exchange rate changes, 
projects may be e i t h e r postponed or brought into operation e a r l i e r than 
foreseen. Furthermore, one component of the future pattern of production 
capacity, namely possible closures, i s as of yet l a r g e l y unknown. Plants i n 
the United States and i n Western Europe are l i k e l y to be p a r t i c u l a r l y 
s e n s i t i v e to adverse changes i n prices or costs. 

214. Table 32 attempts to show the balance of supply and demand for primary 
aluminium, alumina and bauxite i n 1987 and 1995. From the table, i t appears 
that the "probable" capacity changes would be s u f f i c i e n t to cover 
n o n - s o c i a l i s t demand i n 1995. Given the r e l a t i v e l y high implied rates of 
capacity u t i l i z a t i o n i t would also appear that most of these projects would be 
assured of a market. In addition, i t should be noted that even a s l i g h t l y 
higher rate o f growth i n consumption, for instance, 2 per cent per year 
instead of 1.4, would put the implied capacity u t i l i z a t i o n rate f o r smelters 
at 93.2 per cent, a rate which, judging from past experience, would be 
d i f f i c u l t to a t t a i n g l o b a l l y . There might therefore be room also for some of 
the projects i n the "possible" category. 

D. Demand and supply i n L a t i n America and the Caribbean 

215. From the estimates of future global supply and demand made i n s e c t i o n C 
of t h i s chapter, the L a t i n American/Caribbean region as a whole would further 
confirm i t s status as a major exporter to the r e s t of the world at a l l stages 
of production, while aluminium consumption i n the region i t s e l f would remain 
modest compared to capacity. I t should be noted, however, that the p r o j e c t i o n 
of aluminium consumption i s e s s e n t i a l l y a forecast of semi-manufactured 
production. Given the large amount of unused capacity i n t h i s sector i n the 
region, projected aluminium consumption may well be exceeded, and the 
p r o j e c t i o n should, i n any case, not be considered as c e r t a i n . The 
p o s s i b i l i t i e s of increasing production of semi-manufactures w i l l be addressed 
i n following chapters. They would appear to depend, however, on the 
prospects both of increasing exports to markets outside the region and of 
increasing sales within the region i t s e l f , e i t h e r through import s u b s t i t u t i o n 
or through increased regional consumption. 
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2 1 6 . I t i s nevertheless c l e a r that, even with r a p i d l y growing regional 
consumption, the L a t i n American/Caribbean bauxite/alumina/aluminium industry 
w i l l remain e s s e n t i a l l y export oriented. Based on the projections, and using 
the "probable" a l t e r n a t i v e f o r capacity changes, the exportable surplus of 
primary aluminium would be i n the order of 1.8 m i l l i o n tons per year, or 
65 ^r-i- cent of production capacity. For alumina, the surplus would be about 
3.5 m i l l i o n tons, or j u s t under 40 per cent of capacity, while f o r bauxite the 
surplus would be almost 15 m i l l i o n tons, corresponding to about 40 per cent of 
capacity. Consequently, the industry w i l l have to remain i n t e r n a t i o n a l l y 
competitive at a l l stages of production to ensure i t s continued s u r v i v a l and 
i t w i l l have a strong i n t e r e s t i n the future development of the world market. 

IV. OPPORTUNITIES FOR AND CONSTRAINTS ON INCREASED 
LATIN AMERICAN AND CARIBBEAN PRODUDCTION 

A. Exports to areas outside the region 

217. Table 33 represents an attempt to e s t a b l i s h s t r u c t u r a l regional supply 
and demand balances f o r the years 1987 and 1995. The balances are based on 
h i s t o r i c a l and expected production capacities at d i f f e r e n t stages of 
production, except i n the case of primary aluminium demand where, given the 
d i f f i c u l t y of obtaining r e l i a b l e data on capacities i n the semi-manufactured 
sector, h i s t o r i c a l and projected (according to the World Bank) consumption has 
been used. I t should be noted that the balances f o r aluminium are therefore 
not comparable to the ones f or bauxite and alumina, where consumption i s 
assumed to equal capacity at the next stage. For s o c i a l i s t countries, actual 
and projected net trade with the rest of the world has been used. 

218. L a t i n American and Caribbean exporters of bauxite are expected to see 
l i t t l e change i n t h e i r competitive p o s i t i o n . Although demand for 
bauxiteimports i s expected to increase i n North America and Western Europe, 
A f r i c a n producers, i n p a r t i c u l a r Guinea, are also well positioned to take 
advantage of the s i t u a t i o n . Net exports from A s i a are expected to decrease, 
mainly as a r e s u l t of increased bauxite demand i n India. 

219. As regards alumina, demand for imports i n Western Europe i s projected to 
increase. Furthermore, a new alumina r e f i n e r y i n Greece with a production 
capacity of 600,000 tons per year has been included i n Western European 
supply. Since the e n t i r e production of th i s r e f i n e r y i s planned to be 
exported to the USSR, import needs i n Western Europe may be considerably 
understated, and could be the case also with s o c i a l i s t countries i n Eastern 
Europe. Western Europe may therefore remain an a t t r a c t i v e market f o r L a t i n 
American and Caribbean exporters i n the future. A large increase i n imports 
i s also projected f o r Asi a as a r e s u l t of the establishment of new smelters i n 
the Arabian peninsula. From the point of view of transport costs, i t would 
appear, however, that A u s t r a l i a n producers are i n a better p o s i t i o n to supply 
these smelters with alumina. F i n a l l y , the import needs of China, which have 
been p r o v i s i o n a l l y set to zero, can only be guessed at, since they depend on 
the degree of success with which the present ambitious plans f o r expanding the 
Chinese bauxite/alumina/aluminium industry i n a balanced way can be 
implemented. Should r e f i n e r y construction f a l l behind the establishment of 
smelters, something which i s possible considering the longer lead time f o r 
construction of r e f i n e r i e s , or should China prefer to import alumina rather 
than make the c o s t l y investment i n r e f i n e r i e s , then Chinese import needs could 
be very large 43/. 
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Table 32 
Supply and demand balance for bauxite, alumina and 

primary aluminium i n n o n - s o c i a l i s t countries In 1987 and 1995 
(thousand metric tons gross weight) 

Probable capacity Possible capacity 
change change 

Consvunption of primary 
aluminium i n non-
s o c i a l i s t countries 

Net trade with 
s o c i a l i s t countries a/ 

Change i n stocks 

Demand 
Production capacity 
(Implied) capacity 

u t i l i z a t i o n 

Alumina consumption b/ 
Net trade with 
s o c i a l i s t countries a/ 

Demand 
Production capacity 
(Implied) capacity 
u t i l i z a t i o n 

Bauxite consumption c/ 
Net trade with 
s o c i a l i s t countries a/ 
Demand 
Production capacity 
(Implied) capacity 
u t i l i z a t i o n 

13697 

-179 

-463 

13055 
13873 

94.1% 

26110 

+604 

26714 
28365 

94.2% 

77295 

+5565 
82860 
94975 

87.2% 

15259 

-187 

0 

15072 
17224 

87.5% 

30144 

+244 

30388 
34335 

88.5% 

88498 

+5665 
94163 

107940 

87.2% 

15259 

-187 

0 

15072 
19961 

75.5% 

30144 

+244 

30388 
36885 

82.4% 

88498 

+5665 
94163 

118140 

79.7% 

Sources : Data f o r 1987 (except stocks) and for production c a p a c i t i e s i n 
1995: UNCTAD s e c r e t a r i a t . Change i n stocks: International Primary Aluminium 
I n s t i t u t e s London. Projections f o r consumption and trade i n 1995: WorldBank, 
op e f t . 

a/ - Means net imports from s o c i a l i s t countries, + means net exports, 

b/ - Demand f o r primary aluminium m u l t i p l i e d by 2. 

c/ - Demand for alumina (including non-metallurgical grade) m u l t i p l i e d 
by 2.6 (average bauxite/alumina r a t i o according to IBA Quarterly Review, 
January-March 1989). 
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220. In aluminium, Japan i s expected to remain the most important market, with 
import needs exeeding 2 m i l l i o n tons per year. Although A u s t r a l i a could be 
expected to remain the main supplier to Japan, there may be scope f o r 
expansion of L a t i n American exports44/. At the same time, i t should be noted 
that Japanese import p r a c t i c e s are changing. While spot purchases are 
estimated to have accounted f o r 46 per cent of supplies i n 1988, with 
pr'eduction shares i n offshore projects and long-term contracts providing a 
further 26 per cent each, the share of the l a t t e r avenues of supply i s 
expected to increase i n the future.45/ While Venezuela's exports to Japan 
for the main part take place under a long-term agreement between Venalum and 
i t s Japanese part owners, B r a z i l i a n exports to Japan predominantly c o n s i s t of 
sales on the spot market. What strategy to adopt by L a t i n American exporters 
w i l l have to be decided c a r e f u l l y , i n the l i g h t of, i n t e r a l i a , the general 
development of the global market. 

221. Since import needs are projected to increase i n Western Europe, t h i s 
market may be able to absorb a part of the increasing L a t i n American output, 
i n p a r t i c u l a r since the exportable surplus from North America i s projected to 
increase by a smaller amount. 

222. The possible import needs of s o c i a l i s t countries are d i f f i c u l t to 
project. While the countries of Eastern Europe are l i k e l y to preserve t h e i r 
p o s i t i o n as net exporters, the prospects of China eli m i n a t i n g import needs 
hinge on the success with which the present capacity expansion plans i n t h i s 
country can be implemented. 

223. As regards b a r r i e r s to trade, the exports of the L a t i n American and 
Caribbean aluminium industry are subject to r e l a t i v e l y l i m i t e d t a r i f f and 
n o n - t a r i f f and measures i n i t s main markets i n developed market economy 
countries. Where p o s i t i v e t a r i f f rates e x i s t , GSP rates are generally zero 
(although i n the case of Japan there are l i m i t s to the q u a n t i t i e s that can be 
imported under the GSP rate46/. While bauxite imported from developing 
countries i s not subject to t a r i f f s i n any developed market economy country, 
t a r i f f s on imports of alumina are l e v i e d by Japan, the European Economic 
Community and A u s t r a l i a . The European Community also charges a duty on 
imports of unwrought aluminium, as does A u s t r i a and Switzerland. The t a r i f f 
rates i n these cases are generally low. T a r i f f s , sometimes up to 25 per cent, 
are also imposed on a v a r i e t y of semi-manufactures and f i n i s h e d products of 
aluminium, notably by Canada, New Zealand, A u s t r a l i a , A u s t r i a , and, i n the 
case of f o i l , by the European Economic Community. Table 34 summarizes t a r i f f 
rates f o r a number of developed market economy countries. 

224. On the other hand, t a r i f f s are generally higher i n developing countries, 
where a large p o r t i o n of the future consumption increase i s expected to take 
place. Trade preferences among developing countries may, to some extent, 
a l l e v i a t e t h i s d i f f i c u l t y . 

225. Transport costs for bauxite and alumina to regions outside the Western 
hemisphere are generally quite high, and although other exporters i n A u s t r a l i a 
and A f r i c a may also have high transport costs, t h e i r bauxite i s often of 
higher q u a l i t y , i n p a r t i c u l a r i n comparison to Jamaican bauxite, and these 
producers consequently have a degree of advantage when exporting to Europe or 
Asia. 
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Table 33 

Regional supply and demand balances f o r alumina grade 
bauxite, m e t a l l u r g i c a l grade alumina and primary 

aluminivun 1987 and 1995, based on actual 
and probable production c a p a c i t i e s 

(thousand metric tons, - denotes d e f i c i t + denotes surplus) 

Bauxite Alumina Aluminium 
1987 1995 1987 1995 1987 1995 

North America -10362 -14342 -6323 -6375 +466 +1020 
Western Europea/ -6135 -7737 -2057 -2288 -305 -940 
Japan -2065 -2065 +180 +180 -1715 -2130 
Oceania +6982 +6398 +7626 +7768 +966 +1144 
A f r i c a b / +14580 +16080 -566 -576 +402 +360 
Asia +3270 +1311 -1140 -2286 -235 +497 
L a t i n America/Caribbean +10651 +14660 +2899 +3464 +687 +1828 
S o c i a l i s t countries i n 
Eastern Europec/ -5565 -5665 -604 -244 +179 +187 

S o c i a l i s t countries i n 
As l a c / +378 0 -22 0 -264 0 

Tota l +11734 +8640 -7 -357 +181 +1966 

a/ Including Yugoslavia 
b/ Including South A f r i c a 
c/ Based on actual and projected net trade 
Sources: World Bank, o p . c i t . , and UNCTAD s e c r e t a r i a t . 
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Table 34 

T a r i f f rates on bauxite, alumina and aluminium 
i n developed market economy countries 

(per cent ad valorem rates, except where otherwise indicated) 

Bauxite Alumina Unwrought Semi-
aluminium manufactures 

MFN GSP MFN GSP MFN GSP MFN GSP 

A u s t r a l i a 2 0 2 0 2.0 15-20 0-10 

A u s t r i a 0 0 6.6 3.3-7.1 11.1 3.5-7 

Canada 0 0 4.0-10.2 0-6.5 2.1-10.2 0-6.5 

EEC 0 5.7 0 2.2-6.3 0 7-10 0 

Finland 0 0 0 1.4-6.2 0 

Japan 0 4.9-5.8 0 1 0 0-10.2 0 

New Zealand 0 0 9.5 0 22-29 15-25 

Norway 0 0 0 0.9 0 

Sweden 0 0 0 0.3.2 0 

Switzerland 0 SwFl/ 0 SwF220/ 0-2.6 SwF/330- 0-6.5 

ton ton 770/ ton 

United States 0 0 0 0-2.6 0-8 0 

Sources : General Agreement on T a r i f f s and Trade: Background Study on 
Aluminium and Aluminium Products (MDF/W/61/Add.1), 11 A p r i l 1986; and 
Non-Ferrous Metals and Minerals - Updated Information (MTN/GNG/NG3/W/18), 
14December 1988. 

226. One major problem faced by L a t i n American/Caribbean exporters i s t h e i r 
r e l a t i v e disadvantage as regards marketing. Bauxite and alumina are almost 
always traded under long-term contracts, although the spot market f o r alumina 
has reached a c e r t a i n importance i n recent years. L a t i n American and 
Caribbean exporters mostly lack the extensive marketing network necessary to 
achieve the best possible conditions of sale and consequently often r e l y on 
traders to make the necessary arrangements. An added d i f f i c u l t y i n the case 
of alumina i s that the market i s dominated by two transnational companies, 
Alcoa and B i l l i t o n , who together account for more than h a l f of the alumina 
supply outside integrated alumina supply systems47/. 

227. As regards aluminium, the marketing s i t u a t i o n has been f a c i l i t a t e d by 
the in t r o d u c t i o n of aluminium on the London Metal Exchange (LME). However, 
the LME i s seen as a "market of l a s t resort", i n p a r t i c u l a r since u n t i l 
recently, the only LME warehouses were located i n Europe. A warehouse i s now 
i n operation i n Singapore, and several more are to be established i n Japan i n 
1989, and l a t e r i n North America. The LME might therefore become a more 
a t t r a c t i v e marketing véhicule for L a t i n American aluminium producers i n the 
future. The other exchange where aluminium i s traded, Comex i n New York, has 
a very small volume of a c t i v i t y and i s not much used by the industry. Comex 
i s however making e f f o r t s to enhance the attractiveness of i t s aluminium 
contract. 
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228. Aluminium exporters i n L a t i n America w i l l have to consider c a r e f u l l y 
t h r i r marketing strategy i n the future. Two basic kinds of strategy could be 
envisaged: e i t h e r the L a t i n American exporters remain s e l l e r s of bulk 
products, i n which case investment i n marketing systems could remain small, 
sales could be handled through traders, and prices would be close to LME 
quotations; or they decide to d i v e r s i f y into more s p e c i a l i z e d products such 
ar s p e c i a l a l l o y s , which would necessitate the establishment of more ambitious 
marketing systems, but which would y i e l d higher p r i c e s . I f the second 
strategy were to be chosen, i t would probably also imply greater e f f o r t s to 
penetrate major markets f o r semi-manufactured products. 

B. Production for regional consumption 

229. As Figure 1 i n Chapter III showed, aluminium consumption i n r e l a t i o n to 
GDP i s r e l a t i v e l y low i n several countries i n the L a t i n American/Caribbean 
region. This suggests that there e x i s t s a consumption p o t e n t i a l that has yet 
to be r e a l i z e d . Part of the reason i s no doubt the d i f f i c u l t economic 
conditions and forced r e s t r i c t i v e p o l i c i e s of most L a t i n American and 
Caribbean countries i n recent years. I f the external debt problems f a c i n g 
these countries are resolved, the ensuing improved economic climate would 
c e r t a i n l y a f f e c t altiminium consumption. I t i s possible, however, that other 
forces contribute to depress consumption below the l e v e l s that could otherwise 
be achieved. In the following, some possible explanations w i l l be discussed. 

230. The high cost of transportation i s undoubtedly one f a c t o r c o n t r i b u t i n g to 
the r e l a t i v e l y small s i z e of i n t r a - r e g i o n a l trade, not only f o r aluminium, but 
also f o r other products. Transport through the i n t e r i o r of the South American 
continent i s slow and c o s t l y , while at the same time there are few frequently 
t r a v e l l e d regional shipping routes. Consequently, i n many cases, d e l i v e r y may 
be quicker and l e s s c o s t l y from outside the region than from the region i t s e l f 

231. T a r i f f and n o n - t a r i f f measures may also be assumed to co n s t r a i n the 
development of aluminitim consumption. Table 35 shows most favoured nation 
t a r i f f rates for bauxite, alumina and aluminium i n selected countries. I t 
should be noted that the figures i n the table do not take into account the 
preferences granted under regional trade agreements. While these preferences 
are s u b s t a n t i a l i n many cases, i t nevertheless seems l i k e l y that the 
r e l a t i v e l y high t a r i f f rates have a dampening e f f e c t on consumption. 
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T a b l e 35 
T a r i f f r a t e s on b a u x i t e , a l u m i n a and a l u m i n i u m i n s e l e c t e d 

t a t i n A m e r i c a n and C a r i b b e a n c o u n t r i e s 

( p e r c e n t ad v a l o r e m r a t e ) 

Baux i t e A l u m i na Unwrough t a l u m i n i u m 

p r o d u c t s 

Semi - m a n u f a c t u r e d 

p r o d u c t s 

F i n i s h e d 

A r g e n t ! n a 2 6 . 0 1 0 . 0 - 3 5 . 0 2 6 . 0 - 3 8 . 0 1 0 . 0 - 3 8 . 0 10. . 0 - 3 8 . ( 

B o l i V i a 1 5 . 0 1 5 . 0 1 5 . 0 1 5 . 0 15 . 0 

B r a z i 1 1 5 . 0 3 0 . 0 0 . 0 . 3 7 . 0 4 5 . 0 - 6 0 . 0 4 5 , . 0 - 7 0 . ( 

C h i l e 1 5 . 0 1 5 . 0 1 5 . 0 1 5 . 0 15 . 0 

C o 1 ímb i a 15 .0 3 0 . 0 2 . 0 2 5 . 0 - 3 0 . 0 3 5 , . 0 - 5 5 . ( 

C o s t a R i c a 5 . 0 5 . 0 5 . 0 5 . 0 - 3 5 . 0 5 , 0 - 5 0 . ( 

E c u a d o r 0 . 0 0 . 0 0 . 0 5 . 0 - 7 0 . 0 5 . 0 - 9 0 , ( 

J a m a i c a 0 . 0 5 . 0 5 . 0 1 0 . 0 - 1 5 . 0 20 . 0 - 4 0 . ,( 

M e x i c o 0 . 0 0 . 0 1 0 . 0 1 5 . 0 20 . 0 

P e r u 11 .0 2 5 . 0 1 1 . 0 - 1 9 . 0 1 1 . 0 - 8 4 . 0 11 . 0 - 84 , ,( 

Urugu<)y 1 0 . 0 1 0 . 0 1 0 . 0 1 0 . 0 - 4 5 . 0 20 . 0 - 4 5 , ,( 

V e n e z u e l a 5 . 0 1.0 1 0 . 0 1 . 0 - 7 0 . 0 35 . 0 - 100 .( 

iJNCTAO s e c r e t a r i a t . 
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232 Most L a t i n American and Caribbean countries also make use of several 
d i f f e r e n t kinds of n o n - t a r i f f measures48/, such as general Import surcharges 
varying from 10 to 38 per cent (Argentina, Colombia, Paraguay, Peru and 
T r i n i d a d and Tobago), stamp taxes of up to 5 per cent (Argentina, Bahamas, 
Bel i z e , Nicaragua and T r i n i d a d and Tobago), consular Invoice fees of up to 
"'per cent (Argentina, Colombia, E l Salvador, Nicaragua, Paraguay and Peru), 
ta on transport f a c i l i t i e s of up to 30 per cent of f r e i g h t costs 
(Argentina, B r a z i l , C hile, Ecuador, Peru and Uruguay) taxes on f o r e i g n 
exchange transactions ( B r a z i l , Uruguay and Venezuela) and other f i s c a l charges 
of d i f f e r e n t kinds l e v i e d at widely d i f f e r i n g rates (Argentina, Colombia, 
Ecuador, Mexico, Nicaragua, Paraguay and Venezuela). In addition, many 
countries also require compulsory national insurance for imports (Argentina, 
B o l i v i a , B r a z i l , Colombia, Ecuador, Mexico, Nicaragua, Peru and Venezuela) or 
compulsory n a t i o n a l transport (Argentina, B o l i v i a , Colombia, Ecuador, 
Guatemala, Mexico, Peru, Uruguay and Venezuela). Together with the already 
s u b s t a n t i a l t a r i f f s , these n o n - t a r i f f measures have the e f f e c t s of d r a s t i c a l l y 
r a i s i n g the cost of imports, and, given the multitude of d i f f e r e n t charges and 
regulations i n many cases, of complicating foreign trade. In t h i s context, i t 
should be stressed that, while large companies with an established marketing 
i n f r a s t r u c t u r e may be well able to handle these complications, smaller L a t i n 
American and Caribbean exporters may f i n d the task impossible. 

233. As was the case with exports to countries outside the region, 
i n t r a - r e g i o n a l trade i s l i k e l y to s u f f e r from the r e l a t i v e l y modest 
development of marketing c a p a b i l i t y . 

V. CONCLUSIONS AND RECOMMENDATIONS 

A. Opportunities and obstacles 

234. As has been shown i n e a r l i e r chapters, the bauxite/alumina/aluminium 
industry i n L a t i n America and the Caribbean i s i n t e r n a t i o n a l l y competitive as 
a r e s u l t of favourable natural resource endowments. I t i s also growing 
r a p i d l y , with the expansion expected to continue u n t i l the end of t h i s 
century. This expansion by i t s e l f obviously poses problems of i n d u s t r i a l 
development strategy at the same time as i t provides the means for s o l v i n g the 
problems. E i t h e r of two contrasting strategies could be adopted: L a t i n 
American and Caribbean countries could remain exporters to the r e s t of the 
world of the raw materials that can be produced r e l a t i v e l y e a s i l y (bauxite and 
alumina i n the case of the Caribbean countries, aluminium ingot i n the case of 
B r a z i l and Venezuela), or they could opt for a more d i v e r s i f i e d strategy 
focussing on increased i n t r a - r e g i o n a l trade and a higher degree of downstream 
processing. While there would appear to be no question about what option 
governments i n the region would prefer, given the opportunities f o r increased 
value added production and greater contributions from t h i s sector to the r e s t 
of the economy that the d i v e r s i f i e d strategy appears to o f f e r , circumstances 
may not always be so favourable as to allow them to choose t h i s strategy. 
Regional co-operation e f f o r t s could, however, f a c i l i t a t e i t s adoption and 
implementation. 

235. While there are many obstacles to a d i v e r s i f i e d strategy, there also 
e x i s t s several circumstances that increase i t s realism and f e a s i b i l i t y . Among 
these are: 
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the existence of u n d e r u t i l i z e d production capacity at 
d i f f e r e n t stages of production i n several countries 
(bauxite and alumina i n the Caribbean countries, 
semi-fabricated products i n Argentina, Mexico and 
Venezuela); 

competitive production costs, which make increased 
downstream processing a v i a b l e option; 

low alximinium consumption r e l a t i v e to the l e v e l of economic 
development i n most of the region's countries, which 
implies that markets can be further developed; 

a high standard of technological know-how, implying that 
technological b a r r i e r s may not be an insurmountable 
obstacle49/. 

236. Given these circumstances, e f f o r t s to increase i n t r a - r e g i o n a l trade and 
downstream processing have a p r o b a b i l i t y to y i e l d p o s i t i v e r e s u l t s . There 
are, however, several obstacles that would have to be overcome. One 
fundamental d i f f i c u l t y i s obviously the shortage of investment c a p i t a l and 
s c a r c i t y of for e i g n exchange created by the external debt s i t u a t i o n of more 
countries i n the region. The evolvement of t h i s s i t u a t i o n w i l l set the 
conditions f o r any i n i t i a t i v e s that can be taken by governments. Other 
obstacles may be more amenable to actions by governments and/or enterprises. 
These include: 

the existence of b a r r i e r s to trade i n the form of t a r i f f s 
and n o n - t a r i f f measures taken by i n d i v i d u a l governments ; 
shortcomings of systems for payments, which tend to reduce 
the attractiveness of i n t r a - r e g i o n a l trade; 
i n s u f f i c i e n c y of export c r e d i t ; 
l i m i t e d extent of market promotion a c t i v i t i e s ; 
i n s u f f i c i e n t l y developed marketing systems and 
ca p a b i l i t i e s 5 0 / ; 
domestic p r i c e controls on ingot and processed products 
which at times create s c a r c i t y and bottlenecks and obstruct 
an e f f i c i e n t a l l o c a t i o n of resources. 

B. Recommendations 

237 In the following, some recommendations are made which aim at reducing the 
importance of the obstacles mentioned i n the foregoing. While these 
recommendations are of a rather sweeping nature, they may be taken as a 
s t a r t i n g point f o r a discussion about the concrete measures that can be taken 
by governments and enterprises i n order to promote the development of the 
regions bauxite/alumina/aluminium industry. F i n a l l y , reference i s made to 
some concrete p r o j e c t s , most of which have been suggested i n the context of a 
"regional expert group meeting on the development oí ilie non-ferrous metals 
industry i n L a t i n America and p o s s i b i l i t i e s for complementarity"51/, which was 
recently organized by UNIDO together with the Government of Argentina. 

238. I t i s recommended that steps be taken to reduce the incidence of t a r i f f 
and n o n - t a r i f f measures on in t r a - r e g i o n a l trade i n semi-manufactures and 
manufactured aluminium products. In th i s connexion, f u l l e r implementation of 
the preference schemes already i n existence should receive p a r t i c u l a r 
a t t e n t i o n . E f f o r t s should also be made to f a c i l i t a t e aluminium exports to 
other developing countries through the a p p l i c a t i o n of the Global System f o r 
Trade Preferences (GSTP). 
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239. E x i s t i n g systems of pajrments should be reviewed with a view to f a c i l i t a t e 
trpde i n aluminium products between L a t i n American and Caribbean countries. 
In p a r t i c u l a r , export c r e d i t f a c i l i t i e s should be improved. 

240. Where possib l e , domestic p r i c e controls which have the e f f e c t of causing 
shortages and d i s t o r t i n g production costs should be r e v i s e d or eliminated. 

241. Marketing systems and c a p a b i l i t i e s should be upgraded so as to allow 
increased exports, i n p a r t i c u l a r of processed products, both wi t h i n and 
outside the region. This upgrading could also have other b e n e f i t s . I t would 
allow the development of clo s e r t i e s with consxomers, which i n turn would 
permit the industry to escape some of the adverse e f f e c t s of a downturn i n 
demand, and would keep producers i n touch with developments i n consumer 
requirements. Furthermore, more sophisticated trading s t r a t e g i e s , i n v o l v i n g 
f o r instance, use of the IME for hedging purposes, could be employed, and 
business r i s k s could thereby be reduced. In t h i s connexion, regional 
co-operation i n the form of j o i n t marketing enterprises and t r a i n i n g 
programmes could play a s i g n i f i c a n t r o l e . 

242. Co-operation between the producing companies of the region i n the f i e l d 
of research and development, market analysis, product development and 
promotion of aluminium consumption should be enhanced. This work should be 
d i r e c t e d towards developing the use of aluminium i n the regional market by 
i d e n t i f y i n g needs s p e c i f i c to the region. Household goods, transportation 
equipment and construction are examples of industry sectors which are oriented 
towards domestic or regional markets and where increased use of aluminium may 
r e s u l t i n q u a l i t y improvements. National associations of aluminium producers 
and f a b r i c a t o r s should provide the f o c a l points for these e f f o r t s . 

243. There e x i s t s a number of possible j o i n t venture prospects which should be 
reviewed with a view to determine t h e i r economic and t e c h n i c a l f e a s i b i l i t y . 
Since these projects generally would involve government p a r t i c i p a t i o n , i t 
would be the task of governments and industry together to take the necessary 
steps to a r r i v e at an evaluation. 

244. As regards alumina, i t has already been noted (see Chapter I I , s e c t i o n C 
above) that the p r i c e of caustic soda, which i s a major input i n aluminium 
r e f i n i n g , has increased dramatically l a t e l y . The L a t i n American/Caribbean 
region i s dependent on imports for more than h a l f i t s needs and the recent 
p r i c e r i s e has obviously increased the v u l n e r a b i l i t y of the industry. 
Accordingly, the construction of a caustic soda plant i n the region could be 
studied with a view to determine i t s economic v i a b i l i t y and choose a s u i t a b l e 
s i t e . 

245. A s i m i l a r s i t u a t i o n e x i s t s with regard to petroleum coke, which 
const i t u t e s one of the main inputs to amuminium smelting, where i t i s used i n 
carbon anodes. Here again, the construction of a plant based on l o c a l 
petroleum resources could be studies. The construction of j o i n t venture 
smelters i n the Caribbean region, based on r e g i o n a l l y a v a i l a b l e energy and 
alumina, i s a subject that has been discussed e a r l i e r without, so f a r , 
concrete r e s u l t s . This concept may merit resumed an a l y s i s . 

246. F i n a l l y , the existence of u n u t i l i z e d capacity at the semi-fabrication 
stage of the Industry i n Argentina, Mexico and Venezuela, taken together with 
the planned expansion of primary aluminium production i n Venezuela, would seem 
to c a l l f o r an analysis of the p o s s i b i l i t i e s of adapting the presently unused 
capacity to market needs. Thus, with minor modifications, i t may be possible 
to r a i s e s i g n i f i c a n t l y the degree of downstream processing i n the industry. 
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S T A T I S T I C A L A N N E X 



1978 1979 

" a b l e A . l : CONSUMPTION OF P R I M A R Y A L U M I N I U M 

( T h o u s a n d m e t r i c t o n s ) 

19S0 1981 1982 1983 1984 1985 1986 1937 

WORLD. 1 5 3 5 4 . 0 1 6 0 0 7 . 8 1 5 3 0 4 . 5 1 4 5 7 3 . 6 1 4 2 4 3 . ! 1 5 2 8 1 . 5 1 5 8 3 9 . 6 1 5 9 1 7 . 2 1 6 4 0 2 . 3 1 7 2 0 1 . 1 

D E V E L O P E D M A R K E T 
ECONOMY C O U N T R I E S . . . 1 0 6 4 7 , , 3 1 1 1 5 3 , . 0 1 0 4 4 6 . 1 9 7 3 1 . 8 9 3 5 2 . .5 1 0 1 9 1 . 9 1 0 6 4 3 . 6 1 0 5 1 0 , . 1 1 0 7 4 9 . 7 1 1 2 1 4 . 1 

1 0 7 . . 9 i n . 8 1 0 2 . 4 1 0 5 . 4 1 0 2 . ,2 123 . 1 1 2 7 . 4 127 . 9 129 . 3 1 3 3 . 0 
1 8 3 , . 3 2 1 9 . 6 2 2 8 . 5 2 4 6 . 3 2 3 2 , , 5 2 4 2 . 2 2 6 5 . 4 2 8 3 . 5 2 9 4 . 5 3 1 2 . 1 
2 5 6 , , 6 2 4 2 . 0 2 3 2 . 9 2 1 5 . 3 2 5 3 , ,6 2 7 2 . 0 2 8 9 . 4 2 6 7 . 7 2 7 3 . 3 2 8 4 . 7 
3 3 8 , . 8 3 4 0 . 0 2 4 7 . 0 2 4 7 . 0 2 9 8 , ,0 2 4 8 . 0 3 3 6 . 0 3 4 5 . 0 321 . 0 4 2 1 . 6 

DENMARK 7 , . 3 11 . 1 1 4 . 9 1 0 . 9 1 3 , ,8 15 . 7 2 1 . 0 21 . 7 32 . 3 2 4 . 9 
F I N L A N D . 21 , . 7 27 . 0 2 5 . 2 2 4 . 2 2 0 , .9 2 3 . 5 1 7 . 4 16 . 5 17 . 8 1 8 . 1 
F R A N C E 5 3 2 . 8 5 9 5 . 9 • 6 0 0 . 9 5 3 8 . 7 5 7 8 , .4 6 1 3 . 4 5 7 9 . 3 5 8 6 . 1 5 9 2 . 4 6 1 5 . 6 
G E R M A N Y , F E D R E P . . . 9 5 2 , , 3 1 0 6 7 . 8 1 0 4 2 . 3 1 0 2 1 . 8 1 0 0 0 , .2 1 0 8 5 . 0 1 1 5 1 . 6 1 160 . 9 1 1 8 6 . 7 1 1 8 5 . 7 
G R E E C E 6 8 , , 0 7 6 . 5 8 5 . 5 6 3 . 3 7 4 , ,0 8 8 . 5 9 4 . 1 8 8 , . 4 83 . 6 7 5 . 9 
I C E L A N D 0 , . 1 0 . 2 0 . 1 0 . 1 0 , . 1 0 . 1 0 . 1 0 . 1 0 . 1 0 . 2 
I R E L A N D 4 , . 0 5 . 4 3 . 3 0 . 3 0 , .9 1 . 0 2 . 0 2 . 0 2 . 3 1 . 9 
I S R A E L 2 4 . 2 19 . 1 1 9 . 7 1 4 . 2 1 3 , .8 14 . 4 1 2 . 8 1 3 , . 8 1 5 , . 9 1 6 . 0 
I T A L Y 4 0 4 . 0 4 4 8 . 0 4 5 8 . 0 4 1 3 . 0 4 2 0 , .0 4 3 0 . 0 4 4 8 . 0 4 7 0 , , 0 5 1 0 , . 0 5 4 8 . 0 
J A P A N 1 6 5 6 . 1 1 8 0 3 . 4 1 6 3 9 . 0 1 5 7 0 . 2 1 6 3 9 , .3 1 7 2 2 . 0 1 6 9 6 . 0 1 6 8 5 , . 0 1 7 0 0 , . 0 1 7 5 0 . 0 
N E T H E R L A N D S 9 4 . 7 100 . 1 1 0 6 . 3 7 2 . 8 8 8 , ,7 87 . 2 1 0 7 . 6 8 8 , , 9 122 .6 1 1 1 . 2 
NEV^ Z E A L A N D 21 . 6 2 7 . 0 2 5 . 0 2 9 . 2 2 4 , . 0 2 6 . 1 2 9 . 3 3 4 , . 7 2 9 . 7 3 3 . 8 

84 . 0 9 7 . 5 1 1 8 . 4 1 1 1 . 2 1 2 9 , .4 128 . 6 1 2 6 . 9 1 2 9 , , 3 123 . 0 1 2 9 . 3 
P O R T U G A L 2 0 . 0 2 0 . 9 2 7 . 4 4 1 . 9 4 9 , . 0 4 2 . 6 2 5 . 3 31 , . 7 3 9 . 0 4 3 . 1 

50 . 9 5 5 . 0 7 7 . 7 7 6 . 8 6 9 , .3 6 2 . 8 7 6 . 8 7 7 , . 0 7 5 , .4 . 9 2 . 2 
S P A I N 2 3 5 . 6 2 3 4 . 8 2 6 3 . 4 201 . 7 2 2 3 , , 2 2 1 7 . 4 1 9 1 . 4 2 1 1 , . 0 2 4 4 , . 0 2 5 9 . 2 
SWEDEN 98 , 0 103 . 3 7 6 . 4 8 3 . 9 9 5 , . 6 94 . 6 8 7 . 3 9 3 , , 6 9 5 , . 0 8 6 . 1 
S W I T Z E R L A N D 105 . 0 1 1 1 . 3 1 1 8 . 2 1 0 7 . 0 1 1 1 , .3 115 . 3 1 3 5 . 0 1 4 2 , . 9 1 5 6 , .4 1 4 9 . 2 
UN 1 TED K1NGDOM 4 0 2 . 3 4 1 7 . 6 4 0 9 . 3 3 4 3 . 6 3 2 6 , .3 3 2 3 . 4 3 6 9 . 5 3 5 0 , . 4 3 8 9 , . 1 3 8 3 . 6 
U . S . A 4 9 7 8 . 1 5 0 1 7 . 7 4 5 2 4 . 0 4 1 9 3 . 0 3 5 8 8 , .0 4 2 1 5 . 0 4 4 5 4 . 0 4 2 8 2 , , 0 4 3 1 6 , . 0 4 5 3 6 . 0 

D E V E L O P ING 
1 3 9 1 . .7 1 4 9 1 , . 8 1 5 4 7 , . 9 1 5 6 0 . , 4 1 5 8 5 , , 1 1 7 7 4 , . 0 1 9 2 5 . . 3 2 0 5 2 , . 1 2 2 8 7 , . 1 2 4 8 3 , . 1 

A F R 1 C A 8 6 . , 6 E 88 . 9 E 1 0 1 , . 5 E 1 0 8 . . 5 E 1 1 1 , , 0 E 1 2 4 , . 4 E 1 2 6 , .OE 127 . 6 1 2 4 , . 4 1 3 9 , . 1 
1 5 , . 8 13 . 1 12 . 6 18 . 4 1 7 , . 1 12 .OE 1 3 , .OE 16 . O E 17 .OE 1 2 , . O E 

2 , . 8 0 . 9 3 . 6 3 . 5 3 , . 8 3 . 4 6 , . 8 5 . 8 6 , . 6 7 , . 6 
CAMEROON 23 , . 8 2 6 . 9 2 9 . 5 2 7 . 7 2 4 , . 0 27 . 9 2 4 , . 8 2 9 . 5 2 7 . 8 2 4 , . 6 
E G Y P T 3 2 , .OE 35 . O E 4 0 . O E 50 .OE 5 8 , .OE 6 7 . O E 7 0 , .OE 6 2 . 9 5 8 , . 0 7 7 , , 1 
GHANA 6 , .OE 6 . O E 6 . O E 6 .OE 6 , .OE 6 . O E 6 , .OE 6 . O E 5 . 0 7 , . 8 
N I G E R I A 6 , . 2 7 . 0 9 . 8 2 . 9 2 . 1 8 . IE 5 , . 4 E 7 . 4 E 10 .OE 1 0 , .OE 
A M E R I C A 4 9 8 , . 1 5 6 7 . 6 6 0 5 . 7 5 3 7 . 3 5 0 6 , . 8 5 5 0 , . 9 6 4 6 , . 4 7 0 6 , . 5 8 0 6 , . 7 8 5 0 . . 5 E 
A M E R . NES 1 9 , . 0 2 2 . 0 23 .OE 26 .OE 2 5 , .OE 28 .OE 2 4 , . 5 30 . 0 35 . 0 2 5 , , 1 
A R G E N T 1NA 6 0 , . 5 81 . 1 59 . 5 52 . 5 6 2 , . 9 80 . 4 101 , . 2 80 . 9 121 . 3 142 , , 0 
B R A Z I L 2 4 0 , . 4 2 6 5 . 7 2 9 6 . 4 261 . 7 281 , . 9 2 7 0 . 6 2 9 4 , . 8 347 . 5 4 2 3 . 7 4 3 0 , , 3 

4 , . 3E 4 . 9 E 4 . 9 E 6 . 7E 5 , , 0 E 5 . OE 1 , . 2 E 4 . 8 E 6 , . 5 E 8, , 5 E 
COLOMB i A 1 7 , .4 16 . 4 13 . 5 15 . 7 14 , .3 1 7 . 4 1 8 , . 0 22 . 4 25 .3 2 2 , 3 

. 0 1 . 2 1 . 2 1 . 5 1 , . 5 1 . 8 2 , . 0 2 . ^ 2 , . 5 3 , .0 
M E X I C O 8 3 , . 3 99 . 6 105 . 6 99 . 5 6 4 , .4 55 . 9 71 . 0 76 . 0 5 2 , .0 6 8 . . 1 

. 2 2 . 7 5 . 4 4 . 8 3 . 9 2 . 8 E 3 , . 4 3 . 7 5 , ,4 6 , , 2 E 
V E N E Z U E L A 6 9 . 0 74 . 0 9 6 2 68 . 9 4 7 , ,9 8 9 . 0 1 3 0 , .3 138 . 7 135 , .0 1 4 5 , OE 



T a b l e A . l : CONSUMPTION OF P R I M A R Y A L U M I N I U M 

(Thousand m e t r i c t o n s ) 

1978 1979 ' 980 7 93! 7 982 7 933 7 984 1985 1986 1937 

6U1 . 9 661. , 5 6 5 7 . .6 7 3 3 . 4 7 9 2 . .3 9 2 5 . 0 9 2 2 . 8 9 8 5 .5 1125 . 6 1 2 8 4 , 6 
B A H R A I N 7 . 1 1 1 , , 0 2 0 . . 1 1 6 . 9 12 , , 2 21 . 3 18 . 3 21 . 5 4 6 . 5 6 4 . 5 
B A N G L A D E S H 1 . 6 1 . . 0 4 , ,8 3 . 1 8 . 0 4 . 7 12 . 3 16 .5 12 . 8 2 0 , 0 
HONG K O N G . . . ; 2 2 . 9 2 4 . . 5 3 0 , . 1 21 . 6 23 . 3 30 . 6 12 . 9 27 . 2 20 . 8 34 . 3 

2 0 5 . U 2 1 1 , . 9 2 3 3 , .8 2 4 9 . 6 2 1 9 . 7 2 1 8 .5 3 10 . 0 2 9 7 .6 3 1 0 . 0 3 2 6 . 0 
I N D O N E S I A 1 2 . 3 1 5 , . 2 14 , . 1 2 1 . 2 34 . 0 35 . O E 35 .OE 41 . 0 51 . 4 6 8 . 0 

5 3 . 4 2 3 , . 1 2 2 , .7 3 3 . 0 6 8 .OE 105 . 0 67 . 4 56 . 0 8 9 . 0 9 0 , 0 
8 . 0 E 2 , . 8 E 14 , . 9 E 2 6 . 4 E 17 . 3 E 6 . 6 10 . 0 10 . O E 17 . 0 2 0 . 0 

K O R E A R E P 1 0 5 . 8 9 4 . 3 6 7 , . 5 103 . 6 9 7 . 1 120 . 0 128 . 8 145 . 6 196 . 8 2 0 7 , 9 
13 ' . 4 15 . 4 1 5 , . 8 1 1 . 7 3 . 2 E 1 1 . 0 6 . 1 8 . 9 12 . 1 1 0 , 0 

M A L A Y S 1 A 1 4 . 5 2 4 . 1 16, . 4 1 4 . 8 2 2 . 5 41 . 4 31 . 6 21 . 7 26 . 4 2 7 , 0 
4 . 5 3 . 8 3 , . 2 0 . 7 6 . 4 3 . 1 6 . 7 5 . 3 8 . 9 1 0 . 0 

P H I L I P P 1 6 . 8 2 8 . 4 1 7 , . 1 1 0 . 4 18 . 5 • 14 . 8 6 .6 4 . 9 6 . 3 1 0 , 6 
S A U D I A R A B I A 0 . 5 1 . 0 3 , . 9 3 . 0 6 . 3 9 . 1 13 . 8 9 . 3 14 . 3 1 8 . 6 
S I N G A P O R E 4 . 2 2 . 8 5 . 0 5 . 4 5 , . 4 5 . 3 3 . 7 6 . 8 8 . 7 6 , 0 

8 9 . 9 109 . 0 91 , . 9 7 7 . 8 113 . 6 136 . 5 9 6 . 8 147 . 8 150 . 4 1 7 7 , 8 
T H A I L A N D 3 3 . 7 4 2 . 9 4 4 , . 9 51 . 7 5 8 . 8 64 . 9 49 . 2 44 . 7 4 7 . 8 53 , 8 

4 5 . 0 4 4 . 8 4 5 . 0 7 4 . 6 70 . 6 8 9 . 2 106 .4 113 . 3 9 8 , .4 1 3 1 . 0 
U . A . E M 1 RAT 2 . 7 5 . 5 6 .4 7 . 9 7 . 4 8 . 0 7 . 2 7 . 4 8 . 0 9 . 1 
0 . A S 1 A NES 5 . 5 8 . 0 14 . 0 1 4 . 0 14 . 0 21 .OE 2 2 .OE 23 .OE 2 5 , .OE 4 0 . O E 
O . O C . N E S 0 . 0 0 . 0 0 , . 9 0 . 1 0 , . 0 0 . 0 0 , .0 0 , . 0 0 , ,0 0 . 1 
EUROPE . 159.6 165. . 8 168, .2 167. 1 161, .0 152 .7 208. . 1 209, ,5 205. ,4 168.8 

1 5 9 . 6 165 . 8 1 6 8 , . 2 1 6 7 . 1 1 6 1 . 0 152 . 7 2 0 8 , , 1 2 0 9 , .5 2 0 5 , ,4 • 1 6 8 . 8 

S O C I A L I S T COUNTRIES 
OF EASTERN EUROPE. . . 2725 .OE 2748 .OE 2 7 2 4 . 5 E 2686 .4E 2686, .2E 2655 . 6 E 2595. ,7E 2605. ,0E 2560. .5E 2 6 4 1 . 9 E 

A L B A N 1 A 1 . 5 E 1 . 6 E 2 .OE 2 . 0 E 2 .OE 2 . O E 2 , , 5 E 2 , . 5 E 2 . 5E 2 . 5 E 
B U L G A R i A 4 7 . 0 4 8 . 0 50 . 0 5 0 . 0 55 . 0 53 . 0 5 5 , ,0 5 5 . 0 5 7 . 0 5 6 . 0 

1 3 1 . 3 125 . 0 131 .3 1 1 4 . 7 9 9 , . 8 124 . 2 121 , . 6 1 1 1 , .7 1 1 1 . 1 108 . 4 
GERMAN DR 2 2 5 . O E 2 2 0 . O E 2 2 0 . 0 2 2 2 . 0 2 1 5 . 0 2 1 5 . 0 2 1 8 , ,0 2 3 0 , .OE 2 2 7 . 0 2 2 2 . 0 
HUNGARY 1 6 9 . 8 166 . 4 165 . 8 1 6 8 . 1 177 . 4 181 . 7 1 9 2 , .8 1 9 9 , . 5 2 0 9 . 4 197 . 9 

1 7 3 . 4 170 . 0 158 . 4 1 2 5 . 6 125 . 0 128 . 2 1 3 4 , .2 1 3 0 , .4 1 3 3 . 5 1 3 5 . 1 
R O M A N I A 1 4 6 . 5 152 . 0 147 . 0 1 4 4 . 0 132 . 0 101 . 5 121 , ,6 1 2 5 , .9 1 2 0 . 0 1 2 0 . 0 
U S S R 1 8 3 0 . O E 1 8 6 5 . O E 1 8 5 0 .OE 1 8 6 0 . O E 1 8 8 0 , .OE 1 8 5 0 . O E 1 7 5 0 , .OE 1 7 5 0 , .OE 1 7 0 0 , OE 1 8 0 0 , O E 

S O C I A L I S T COUNTRIES 
OF AS IA 5 9 0 . 0 615 .0 586 .0 595 .0 620, .0 6 6 0 , .0 675 , 0 750. 0 805 . 0 8 6 2 . O E 

CH1NA 5 6 0 . 0 5 8 0 . 0 5 5 0 . 0 5 6 0 . 0 5 8 0 . . 0 6 2 0 . 0 6 3 0 , ,0 7 0 0 . OE 7 5 0 . OE 8 0 0 . O E 
K O R E A DPR 2 7 . 0 32 . 0 32 . 0 3 1 , 0 3 6 , . 0 36 . 0 4 1 , .0 4 5 . 0 5 0 . 0 5 5 . 0 
V I E T N A M 3 . 0 3 . 0 4 . 0 4 . 0 4 , , 0 4 . 0 4 , .0 5 , ,0 5 . 0 7 . O E 



T a b l e A . 2 : C O N S U M P T I O N OF P R I M A R Y AND S E C O N D A R Y A L U M I N I U M 

( T h o u s a n d m e t r i c t o n s ) 

1973 1979 1930 1981 1982 1983 :98U 198 5 1986 1987 

1 5 3 2 6 . ,8 1 6 1 8 0 . , 1 1 5 5 8 7 , . 7 1 5 0 5 5 . 1 1 4 6 0 1 , . 7 1 5 9 4 0 , .8 1 6 8 3 6 , . 3 1 7 0 5 2 .5 1 7 5 4 9 . 8 1 8 5 8 3 . 3 

D E V E L O P E D M A R K E T 
ECONOMY C O U N T R I E S . . . 1 3 7 8 8 . .8 1 4 5 2 1 . . 2 1 3 8 6 8 , .7 1 3 3 3 5 . 9 1 2 8 3 0 , .0 1 3 9 5 3 , . 4 1 4 6 8 9 , . 9 1 4 7 2 1 . 2 1 4 9 7 5 . 7 1 5 8 0 6 . 6 

AUSTR1 A 1 1 5 . ,8 1 1 7 , .3 112 . 3 1 1 2 . 9 115 . 0 141 . 3 156 . 7 170 . 9 167 . 9 1 6 2 . 2 
2 0 7 . ,7 2 5 0 , . 1 2 6 6 .5 2 9 0 . 7 2 7 3 . . 2 2 7 9 , . 9 3 0 6 , .4 3 2 8 .5 35Û . 4 3 5 1 . 1 

B E L G I U M 2 5 7 , , 7 2 4 4 , , 0 2 3 2 . 9 2 1 5 . 3 2 5 3 , . 6 2 7 3 , . 0 291 , .4 2 6 9 . 7 2 7 5 . 3 2 8 7 . 9 
4 1 3 , . 6 4 2 5 , . 5 3 1 2 . 1 3 0 6 . 3 3 4 8 , ,6 3 0 4 , . 0 4 1 5 , , 7 4 2 0 . 8 391 . 0 5 0 1 . 6 

1 8 , .0 21 , . 2 2 6 . 1 2 1 . 8 2 5 , , 3 2 8 , . 3 3 0 , . 5 32 . 7 4 6 . 2 3 8 . 4 
F I N L A N D 2 8 , . 7 35 . 0 34 . 2 33 . 5 3 0 , .3 3 6 , . 7 34 .6 37 . 5 4 0 . 0 4 9 . 2 
F R A N C E 6 8 3 , . 0 7 5 4 , . 7 7 5 3 . 2 6 9 4 . 2 731 , . 5 7 5 5 , . 6 7 2 7 , . 6 7 4 3 . 2 7 7 0 . 2 8 1 8 . 5 
G E R M A N Y , F E D R E P . . . 1 3 3 6 , .4 1 4 8 7 , . 2 1 4 5 5 .0 1 4 1 8 . 5 1 4 0 0 , . 1 1 5 5 4 , , 7 1 7 0 5 , , 1 1751 . 0 1 7 9 6 . 3 1 8 1 2 . 8 
G R E E C E 6 8 , . 0 76 . 5 85 .5 6 3 . 3 74 , . 0 9 0 , . 5 9 6 , . 1 93 . 9 8 9 , . 6 7 9 . 9 
I C E L A N D 0 . 1 0 , . 2 0 . 1 0 . 1 0 , . 1 0 . 1 0 , . 1 0 . 1 0 , .2E 0 . 5 E 

4 , . 0 5 . 4 3 .6 0 . 3 0 , . 9 1 , . 0 2 , . 0 2 . 0 2 , .6E 3 . 0 E 
I T A L Y 6 6 8 . 0 7 3 1 , . 0 7 3 9 . 0 7 1 5 . 0 7 1 1 , . 0 7 5 5 , . 0 8 0 7 , . 0 8 3 3 . 0 8 7 9 , , 0 9 7 7 . 0 

2 0 9 6 . 1 2 2 7 9 . 4 2 1 9 3 . 8 2 1 3 7 . 5 2 2 3 2 , . 6 2 3 5 3 , .5 2 4 4 4 , . 4 2 4 7 1 . 3 2 4 9 1 , . 1 2 5 5 0 . 2 
N E T H E R L A N D S 138 . 7 146 . 7 160 . 0 1 2 3 . 0 138 . 5 1 4 5 . . 4 1 6 7 , • 172 . 2 2 1 9 , .4 2 1 2 . 6 
NEW Z E A L A N D 23 . 1 2 9 , . 0 2 7 .0 3 2 . 2 2 6 , , 7 2 9 , , 1 33 , . 0 3 8 , . 7 33 , , 7 3 7 . 8 

8 8 . 0 101 , . 1 122 . 9 1 1 4 . 1 1 3 2 , . 2 1 2 9 , .3 1 2 9 , .2 1 3 0 , . 8 1 2 5 , ,0E 131 . 3 E 
P O R T U G A L 23 . 1 2 4 , . 7 30 . 0 4 3 . 9 50 . 9 4 5 , .0 2 7 , .4 3 3 , . 8 41 , , 0 4 5 . 1 
SOUTH A F R I C A 61 1 71 . 5 104 . 9 1 0 5 . 1 9 6 , . 5 9 4 , . 5 1 0 5 , .0 1 0 2 , . 0 102 , .4 1 1 9 . 2 
S P A IN 2 7 2 . 8 2 7 5 . 6 304 . 7 2 3 6 . 2 2 5 8 , . 9 2 5 4 , .8 2 3 2 , .0 2 5 3 , , 5 2 9 2 , , 9 3 2 9 . 2 
SWEDEN 102 .3 127 .3 100 . 9 1 0 8 . 6 1 2 2 , , 5 122 , .3 1 18 , .2 1 2 4 , . 0 127 , ,8 1 1 6 . 1 
S W I T Z E R L A N D 1 14 . 8 122 . 1 129 . 9 1 1 6 . 9 120 , . 2 1 2 4 , .5 1 4 6 , ,6 155. . 8 166 , , 7 1 5 9 . 1 
UN 1 TED K1NGDOM 5 6 7 .6 5 6 0 . 4 5 1 9 . 4 4 6 4 . 1 4 3 2 . 4 4 4 5 , .8 4 9 7 , .3 4 6 7 , . 7 4 9 3 , , 3 4 9 7 . 0 
U . S . A 6 4 9 6 . 1 6 6 2 9 . 7 6 1 0 1 . 0 5 9 8 2 . 0 5 2 5 4 , . 0 5 9 8 8 , . 0 6 2 1 4 , , 0 6 0 8 6 , . 0 6 0 7 1 , , 0 6 5 2 2 . 0 
W . E U R O P E N F S 4 . 1 5 . 6 3 . 7 0 . 4 1 , . 0 1 , . 1 2, , 1 2 . 1 2, .7 4 . 9 

D E V E L O P ING 
C O U N T R I E S 1 5 3 8 , . 0 1 6 5 8 . .9 1 7 1 9 , . 0 1 7 1 9 . ,2 1771 . .7 1 9 8 7 , . 4 2 1 4 6 . ,4 2 3 3 1 , . 3 2 5 7 4 . , 1 2 7 7 6 . .7 

A F R I C A 90 . 0 9 0 , . 0 1 0 0 , , 0 1 1 0 , .0 1 1 0 . . 0 130 . 0 1 4 0 . ,0 1 4 0 , . 0 1 4 0 . . 0 1 5 0 . ,0 
A F R I C A NES 90 . 0 9 0 , . 0 100 . 0 1 1 0 , . 0 1 1 0 , . 0 130 . 0 1 4 0 , ,0 140 . 0 140 , 0 1 5 0 . , 0 
A M E R I C A 5 5 4 .7 6 4 7 , .7 6 9 1 , . 9 6 0 3 , ,9 5 9 5 , . 2 6 3 6 , . 0 7 3 7 . ,2 8 0 3 , . 6 9 0 3 . , 6 9 4 7 . , 3 E 
A M E R . NES 4 0 . 0 4 0 . 0 50 . 0 5 0 , . 0 5 0 , . 0 5 5 .OE 5 0 , , 0 E 7 0 . O E 8 0 , , 0 E 7 0 . .OE 

6 8 . 5 9 0 . 9 6 6 . 5 5 7 , . 5 6 8 , . 9 8 7 . 4 1 0 8 , ,7 84 . 5 1 2 7 , . 8 1 4 9 , ,8 
B R A Z I L 2 7 1 . 6 3 1 8 . 1 3 4 6 . 5 2 9 7 . 7 328 . 2 3 1 3 . 6 3 4 3 , ,6 3 9 2 . 3 4 7 2 , . 9 4 8 0 . . 6 
M E X I C O 9 5 . 6 114 . 5 122 . 7 119 . 8 9 0 , . 2 71 . 0 9 0 , ,6 9 8 . 1 6 5 , . 9 7 6 , ,9 
V E N E Z U E L A 79 . 0 84 . 2 106 . 2 78 . 9 5 7 , . 9 109 . 0 144 , , 3 158 . 7 157 . 0 170 , , 0 E 
A S 1 A 1 13 . 9 103 . 6 74 . 6 114 , . 0 1 0 9 , .2 133 . 3 1 4 7 , , 1 163 . 3 2 0 8 , . 7 222. .0 
K O R E A R E P 113 . 9 103 . 6 74 . 6 114 . 0 109 , 2 133 . 3 147 , , 1 163 . 3 2 0 8 . 7 2 2 2 , . 0 
O . A S 1 A NES 6 0 0 . 0 6 3 0 . 0 6 6 0 . 0 7 0 0 . 0 7 7 0 . 0 9 1 0 . 0 8 8 0 , ,0 9 7 0 . 0 1070 .OE 1 2 5 0 , ,0 
O . O C . N E S 0 . 0 0 . 0 0 . 9 0 . 1 0 , . 0 0 . 0 0 , ,0 0 . 0 0 , , 0 0 . 1 
E U R O P E 179 . 4 187 . 6 191 . 6 1 9 1 , .2 1 8 7 , . 3 1 7 8 , . 1 2 4 2 . , 1 2 5 4 , . 4 2 5 1 , ,8 2 0 7 . 3 
Y U G O S L A V I A 179 . 4 187 . 6 191 .6 191 . 2 187 . 3 178 . 1 2 4 2 , , 1 2 5 4 . 4 251 , ,8 2 0 7 . 3 



T a b l e A . 3 : PRODUCTION OF B A U X I T E 

( T h o u s a n d m e t r i c t o n s g r o s s w e i g h t ) 

1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 

WORLD 3 7 8 0 4 , ,6 9 1 4 3 9 . 6 9 5 4 9 5 . 3 9 0 8 9 1 . 3 7 9 6 7 6 . 4 8 1 3 2 3 . 2 9 4 1 1 4 . 5 9 0 9 4 4 . 9 9 4 1 3 5 . 1 9 6 7 4 2 . 4 

DEVELOPED MARKET 
ECOMOMY COUNTRIES. . . 30880, .7 3 4 4 9 2 . 8 3 3 9 0 3 . 8 32251.5 2 9 0 8 0 . 8 2 9 2 2 1 . 8 3 6 3 5 4 . 4 3 6 5 8 1 . 1 3 6 5 8 3 . 5 3 8 7 4 5 . 4 

2 4 2 9 3 , . 0 2 7 5 8 3 . 0 2 7 1 7 9 . 0 2 5 4 4 1 . 0 2 3 6 2 5 . 0 2 4 3 7 3 . 0 3 1 5 3 7 . 0 3 1839 . 0 3 2 3 8 4 . 0 3 4 2 0 6 . 0 
F R A N C E 1 9 7 7 , , 8 1 9 6 9 . 5 1 8 9 2 . 0 1 8 2 8 . 0 1 7 3 7 . 0 1 5 9 5 . 0 1 5 3 0 . 0 1530 . 0 1379 . 0 1 3 8 8 . 0 
G R E E C E 2 6 6 3 , . 8 2 8 1 2 . 0 3 0 1 2 . 0 3 2 1 8 . 0 2 8 4 6 . 0 2 4 5 5 . 0 2 2 9 6 . 0 2 4 3 5 . 0 2 2 3 1 . 0 2 4 7 2 . 0 
t T A L Y 24 . 2 2 6 . 1 2 3 . 0 1 9 . 0 2 4 . 0 13 . 0 0 . 0 0 . 0 0 . 0 1 7 . 0 
S P A I N 3 , .0 8 . 2 5 .0 9 . 0 7 . 0 5 . 0 7 . 0 2 . 0 3 . 0 0 . 0 
U . S . A 1 9 1 8 , . 9 2 0 9 4 . 0 1 7 9 2 . 8 1 7 3 6 . 5 841 . 8 7 8 0 . 8 9 8 4 . 4 l i b . 1 5 8 6 . 5 6 6 2 . 4 

DEVELOP 1NG 
COUNTRIES 4 5 2 1 6 , . 1 4 5 4 7 0 . 8 5 0 0 9 1 . 5 47125.8 3 9 1 3 8 . 6 4 0 3 6 4 . 4 4 5 8 0 6 . 1 4 2 0 5 8 . 8 4 5 1 0 4 . 6 4 6 8 1 6 . 0 

AFRICA 1 3 7 8 3 , .9 1 4 2 4 4 . 0 14878.0 13624.0 1 2 5 2 9 . 0 1 3 8 6 4 .0 1 5 8 5 2 . 0 1 5 3 4 5 .0 1 6 3 0 9 . 0 1 7 8 9 9 . 0 
GHANA 3 2 9 . 9 1 8 0 . 0 1 9 7 . 0 181 . 0 6 4 . 0 7 0 . 0 4 9 . 0 170 . 0 2 0 4 . 0 1 9 6 . 0 
G U 1 N E A 1 2 7 3 3 , 0 1 3 3 7 9 . 0 1 3 9 1 1 . 0 1 2 8 2 2 . 0 1 1 8 2 7 . 0 1 2 9 8 6 . 0 1 4 7 3 8 . 0 1 3 9 5 6 . 0 1 4 8 3 5 . 0 1 6 2 8 2 . 0 

0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 5 . 0 4 . 0 5 . 0 
S 1 E R R A L E O N E 7 1 6 . 0 6 8 0 . 0 7 6 6 . 0 6 1 6 . 0 6 3 0 . 0 7 8 5 . 0 1 0 4 2 . 0 1 1 8 5 . 0 1 2 4 2 . 0 1-391 . 0 
Z I M B A B W E 5 . 0 5 . 0 4 . 0 5 . 0 8 . 0 23 . 0 2 3 . 0 2 9 . 0 2 4 . 0 2 5 . 0 
AMER 1CA 2 5 1 3 1 ; 8 2 4 6 6 3 . 9 2 7 5 7 4 . 5 25803.8 1 9 2 8 7 . 6 1 9 4 3 5 .4 22711.1 1 9 2 9 5 . 8 21175 .6 2 1 3 7 7 . 0 
B R A Z I L • 1 130 . 6 1 6 4 2 . 2 4 1 5 2 . 0 4 4 6 3 . 0 4 1 8 7 . 0 5 2 3 9 . 0 6 4 3 3 . 0 5 8 4 6 . 0 6 4 4 6 . 0 6 5 6 7 . 0 
D O M I N . R E P 6 6 4 . 3 5 9 8 . 9 5 8 7 . 6 471 . 5 1 7 4 . 8 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 

3 9 9 9 . 1 3 8 5 5 . 4 3 5 0 9 . 8 2 7 5 5 . 4 2 0 5 0 . 5 2 5 6 9 . 1 2 8 5 7 . 8 2 5 3 6 . 9 2 9 9 0 . 0 3 2 0 3 . 0 
H A ! T 1 7 3 4 . 5 5 9 5 . 7 5 4 8 . 5 6 4 2 . 0 4 3 3 . 6 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 
J A M A i CA 1 3 4 9 0 . 3 1 3 2 3 0 . 7 1 3 8 7 3 . 6 1 3 3 4 6 . 9 9 3 8 1 . 7 8 8 3 4 . 3 1 0 0 4 5 . 3 7 1 7 4 . 9 8 0 0 8 . 6 8 8 0 9 . 0 
SUR 1 NAM 5 1 1 3 . 0 4 7 4 1 . 0 4 9 0 3 . 0 4 1 2 5 . 0 3 0 6 0 . 0 2 7 9 3 . 0 3 3 7 5 . 0 3 7 3 8 . 0 3 7 3 1 . 0 2 5 8 1 . 0 
V E N E Z U E L A 0 .ON O . O N O .ON O . O N O . O N 0 . 0 0 . 0 0 . 0 0 . 0 2 1 7 . 0 
A S 1 A 3 7 3 4 . 4 3 5 5 0 . 9 4 5 0 1 . 0 4449 .0 3 6 5 4 . 0 3565, .0 3 8 9 6 . 0 3880, .0 4161 .0 4 1 4 6 . 0 
1ND1 A 1 6 6 2 ' . 6 1 9 5 4 . 0 1 7 8 5 . 0 1 9 5 5 . 0 1 8 5 4 . 0 1 9 7 6 . 0 2 0 7 8 . 0 2 3 4 1 . 0 2 6 6 2 . 0 2 7 7 9 . 0 
I N D O N E S I A 1 0 0 7 . 7 1 0 5 2 . 0 1 2 4 9 . 0 1 2 0 3 . 0 7 0 0 . 0 7 7 8 . 0 1 0 0 3 . 0 831 . 0 6 5 0 . 0 6 3 5 . 0 

M A L A Y S 1 A 6 1 5 . 1 3 8 6 . 5 9 2 0 . 0 701 . 0 5 8 9 . 0 5 0 2 . 0 6 8 0 . 0 4 9 2 . 0 5 6 6 . 0 4 8 2 . 0 
P A K I S T A N 0 . 0 1 . 0 0 . 0 0 . 0 3 . 0 3 . 0 3 . 0 2 . 0 3 . 0 3 . 0 
T U R K E Y 4 4 9 . 0 1 5 7 . 4 5 4 7 . 0 5 9 0 . 0 5 0 8 . 0 3 0 6 . 0 1 3 2 . 0 2 1 4 . 0 2 8 0 . 0 2 4 7 . 0 
EUROPE 2 5 6 6 . 0 3 0 1 2 . 0 3138 .0 3249.0 3668 .0 3500, .0 3347 .0 3538, .0 3459 .0 3 3 9 4 . 0 
Y U G O S L A V I A 2 5 6 6 . 0 3 0 1 2 . 0 3 1 3 8 . 0 3 2 4 9 . 0 3 6 6 8 . 0 3 5 0 0 . 0 3 3 4 7 . 0 3 5 3 8 . 0 3 4 5 9 . 0 3 3 9 4 . 0 

SOCIAL IST COUNTRIES 
OF EASTERN EUROPE. . . 1 0 3 0 7 . 8 9 9 7 6 . 0 9 8 0 0 . 0 9 7 1 4 . 0 9 4 0 7 . 0 9 6 3 7 , . 0 9 6 5 4 . 0 9 6 7 5 , . 0 9 7 9 7 . 0 8 4 3 1 .0 

HUNGARY 2 8 9 9 . 8 2 9 7 6 . 0 2 9 5 0 . 0 2 9 1 4 . 0 2 6 2 7 . 0 2 9 1 7 . 0 2 9 9 4 . 0 2 8 1 5 . 0 3 0 2 2 . 0 3 1 0 1 . 0 
ROMAN 1 A 7 0 8 . 0 5 0 0 . 0 4 5 0 . 0 4 0 0 . 0 3 8 0 . 0 4 2 0 , . 0 4 6 0 . 0 4 6 0 . 0 5 0 0 . 0 4 8 0 . 0 
USSR 6 7 0 0 . 0 6 5 0 0 . 0 6 4 0 0 . 0 6 4 0 0 . 0 6 4 0 0 . 0 6 3 0 0 . 0 6 2 0 0 . 0 6 4 0 0 . 0 6 2 7 5 . 0 4 8 5 0 . 0 



T a b l e A . 3 : PRODUCTION OF B A U X I T E 

( T î i o u s a n d m e t r i c t o n s g r o s s w e i g h t ) 

1978 1979 1980 1981 1982 1983 1984 1983 1986 1987 

S O C I A L I S T C O U N T R I E S 
OF A S I A n O O . O 1 5 0 0 . 0 1 7 0 0 . 0 1 8 0 0 . 0 2 0 5 0 . 0 2 1 0 0 . 0 2 3 0 0 . 0 2 6 3 0 . 0 2 6 5 0 . 0 2 7 5 0 . 0 

C H I N A 11+00.0 1 5 0 0 . 0 1 7 0 0 . 0 1 8 0 0 . 0 2 0 5 0 . 0 2 1 0 0 . 0 2 3 0 0 . 0 2 6 3 0 . 0 2 6 5 0 . 0 2 7 5 0 . 0 



T a b l e 4 : PRODUCTION OF A L U M I N A 

( T h o u s a n d m e t r i c t o n s a c t u a l w e i g h t ) 

T978 1979 1980 1981 1982 1983 198^ 1985 1986 1987 

WORLD 3 1 0 7 3 . , 4 3 2 5 2 4 , , 0 , 0 3 3 8 7 3 . . 0 2 9 6 3 1 . 0 3 1 2 7 0 . 0 3 5 2 5 2 . 6 3 3 8 15 . 0 3 4 6 8 0 . 0 3 6 4 7 1 . 0 

D e V E L O P e O M A R K E T 
ECONOMY COUNTR1 E S . . . 1 9 8 9 3 . ,8 2 0 9 2 7 , , 0 2 2 2 1 3 , . 0 2 1 0 5 6 , . 0 1 7 7 2 4 . 0 1 8 3 6 4 . 0 2 1 2 8 2 . 0 1 9 4 9 5 . 0 1 9 5 9 2 . 0 2 1 0 3 0 . 0 

A U S T R A L 1 A 6115. ,8 7 4 1 5 , . 0 7 2 4 7 , 0 7 0 7 9 . 0 6 6 3 1 . 0 7 2 3 1 • U 8 7 8 1 . 0 6 7 9 2 . 0 9 4 2 3 . (J 1 0 1 0 9 . 0 
1 0 5 3 . ,6 8 2 4 , , 0 1 2 0 2 . 0 1 2 0 8 , . 0 1 127 . 0 1 1 1 6 . 0 1 126 . 0 1 0 1 9 . 0 1015 0 9 5 2 . 0 

F R A N C E 1221 . , 0 1 2 3 9 , . 0 1 3 3 9 . 0 1 2 3 6 . 0 1087 . 0 1 0 0 9 . 0 1031 . 0 8 7 7 . 0 8 8 4 . 0 8 6 6 . 0 
G E R M A N Y , FED R E P . , . 1 5 5 5 . ,6 1 5 3 9 , . 0 1608 , 0 1651 , 0 1 5 0 9 . 0 1 5 8 0 . 0 1701 . 0 1 6 5 7 . 0 1 5 6 0 . 0 1 3 1 5 . 0 
G R E E C E i+77. ,6 4 9 6 , . 0 5 0 5 . 0 5 0 2 . 0 4 1 9 . 0 4 3 6 . 0 4 8 7 . 0 4 0 2 . 0 4 5 8 . 0 5 2 9 . 0 
1 R E L A N D 0 . , 0 0 , . 0 0 , . 0 0 , . 0 0 , 0 105 . 0 6 5 0 . 0 5 5 7 . 0 6 8 5 . 0 7 8 7 . 0 
1 T A L Y 8 1 9 , .0 8 5 4 .0 9 0 0 . 0 7 8 6 . 0 6 9 8 . 0 4 6 6 . 0 6 2 5 . 0 5 5 5 . 0 6 1 8 . 0 7 0 0 . 0 
J A P A N 1 7 6 7 . ,2 1 8 2 2 , . 0 2 2 1 8 , . 0 1 6 1 9 . 0 1212 . 0 1 3 7 8 . 0 1 4 8 8 . 0 1 3 3 6 . 0 9 8 6 . 0 711 . 0 
S P A I N 0 . ,0 0 , ,n 6 2 . 0 6 9 5 . 0 6 7 3 . 0 7 2 9 . 0 7 4 2 . 0 7 2 5 . 0 7 4 8 . 0 801 . 0 
U N I T E D K I N G D O M 9k. . 0 88 102 . 0 9 0 , . 0 8 8 . 0 94 . 0 106 . 0 1 10 . 0 1 10 . 0 1 1 0 . 0 
U . S . A 6 1 3 0 , . 0 6 6 5 0 , . 0 7 0 3 0 . 0 6 1 9 0 , ,0 4 2 8 0 . 0 4 2 2 0 . 0 4 5 4 5 . 0 3 4 6 5 . 0 3 1 0 5 . 0 4 1 5 0 . 0 

D E V E L O P 1NG 
COUNTR1 ES 5 8 1 7 , . 2 6 2 4 6 , . 0 7 1 0 2 , . 0 6 8 3 2 , . 0 5 6 5 4 , . 0 6 3 6 1 , . 0 7 2 8 4 , . 6 7 4 8 2 . 0 8 0 0 1 . 0 8 1 2 7 . 0 

621 , . 6 6 6 2 . . 0 7 0 8 , . 0 6 7 9 , . 0 5 7 8 , . 0 5 6 4 , . 0 5 3 5 . 0 5 6 5 , . 0 5 7 2 , . 0 5 4 2 . 0 
G U 1 N E A 621 . 6 662 . 0 7 0 8 , . 0 6 7 9 .0 578 . 0 5 6 4 . 0 5 3 5 . 0 5 6 5 . 0 5 7 2 . 0 5 4 2 . 0 
AMER 1CA 4 0 8 5 , . 6 4 1 1 4 , . 0 4 6 2 4 , . 0 4 4 8 9 , .0 3 4 3 5 , . 0 4 2 5 0 , . 0 4 9 7 0 , . 6 5 0 9 5 , . 0 5 5 8 4 , . 0 5 7 2 8 . 0 
B R A Z I L 4 3 U . 0 4 4 9 . 0 4 9 3 . 0 S P A . 0 5 5 2 , . 0 6 2 9 , 0 3 8 2 . 0 1096 . , 0 1258 , , 0 1 3 9 6 . 0 
G U Y A N A 2*49 . 6 2 8 0 , . 0 2 9 6 . 0 1 7 0 , .0 7 3 . 0 0 Q 0 , , 0 0 , , 0 ' 0 , . 0 0 . 0 
J A M A I C A 21U1 , . 0 2 0 7 4 , 0 2 3 9 5 , . 0 2 5 5 0 , .0 1 7 5 8 , . 0 1907 , , 0 1 7 1 2 , ,6 1622 . . 0 1 5 8 6 , ,0 1 6 0 9 . 0 
S U R I N A M 1261 . 0 1311 . 0 i 4 4 0 , 0 1 2 4 9 , .0 1 0 5 2 , . 0 1 1 5 4 , , 0 1 2 3 7 , , 0 1242 . , 0 1471 , . 0 1363 . 0 
V E N E Z U E i A 0 , 0 0 , 0 0 . \j 0 , ,0 0 , .0 5 6 0 , , 0 1 1 3 9 , ,0 1135 , 0 1 2 6 9 , ,0 1 3 6 0 . 0 
AS 1 A 6 1 3 . 0 6 3 4 , . 0 7 1 2 , . 0 6 2 7 , .0 5 6 9 . .0 5 3 7 , ,0 6 4 4 . . 0 6 8 4 , , 0 E 7 2 8 , ,0 7 4 5 . 0 
! ND 1 A u,38 . 0' 5 0 0 . 0 494, , 0 4 8 9 . ,0 4 8 5 , .0 4 8 0 , ,0 5 6 9 , ,0 571 , 0 5 8 6 , ,0 6 5 0 . 0 
TA IWAN- 5 ", 59 , 0 8 0 , 0 1 9 , .0 0 . 0 0 , , 0 0 , , 0 0 , ,0 0 , , 0 0 . 0 
T U R K E Y 7 4 . 0 - 5 . 0 1 3 8 . 0 1 1 9 , ,0 8 4 , ,0 5 7 , ,0 7 5 , ,0 113 , , 0 E 1 4 2 , ,0 95 . 0 
E U R O P E 4 9 7 . 0 8 3 6 . 0 1 0 5 6 , . 0 1 0 3 7 , .0 1 0 7 2 , .0 1 0 1 0 , , 0 1 1 3 5 , , 0 1 1 3 8 , , 0 1 1 1 7 , ,0 1 1 1 2 . 0 
Y U G O S L A V I A 4 9 7 . 0 8 3 6 . 0 1 0 5 8 . 0 1 0 3 7 , . 0 1 0 7 2 , . 0 1 0 1 0 , .0 1 1 3 5 , , 0 1 1 3 8 , 0 1 1 1 7 , .0 1 1 1 2 . 0 

S O C I A L I S T C O U N T R I E S 
OF E A S T E R N E U R O P E . . . 4 6 6 2 , . 4 4 6 5 1 . 0 4 7 2 2 . 0 5 2 8 5 , .0 5 3 8 3 , .0 5 6 4 5 . ,0 5 7 2 6 . ,0 5 8 1 8 . 0 6 0 2 7 . 0 6 0 9 9 . 0 

C Z E C H O S L O V A K 1 A 9 0 . 0 9 0 . 0 9 0 . 0 90 .0 8 0 , . 0 8 0 , ,0 8 5 . ,0 7 5 , 0 7 0 . 0 7 5 . 0 
GERMAN DR 38 . 0 41 . 0 43 . 0 45, ,0 4 6 , ,0 42 , , 0 43 . .0 47 . 0 4 6 . 0 4 6 . 0 
HUNGARY 785' . 4 8 1 8 . 0 8 0 5 . 0 7 9 2 , , 0 743 , .0 8 3 6 , 0 8 4 6 . 0 7 9 8 . 0 8 5 6 . 0 8 5 8 . 0 
R O M A N I A 4 4 9 . 0 5 0 2 . 0 5 3 4 . 0 5 5 8 , ,0 5 1 4 , ,0 5 1 2 , 0 5 5 2 . 0 5 4 8 . 0 555. 0 5 4 0 . 0 
USSR 3 3 0 0 . 0 3 2 0 0 . 0 3 2 5 0 . 0 3 8 0 0 , , 0 4 0 0 0 , ,0 4 1 7 5 . 0 4 2 0 0 . 0 4 3 5 0 . 0 4 5 0 0 . 0 4 5 8 0 . 0 

S O C I A L I S T C O U N T R I E S 
OF A S I A 7 0 0 . 0 7 0 0 , .0 7 0 0 , , 0 7 0 0 , ,0 8 7 0 . 0 9 0 0 . 0 9 6 0 . 0 1 0 2 0 . 0 1 0 6 0 . 0 1 2 1 5 . 0 



CH I NA. 

1978 

7 0 0 . 0 

1979 

7 0 0 . 0 

T a b l e A . 4 : PRODUCTION OF ALUMINA 

(Thousand m e t r i c tons a c t u a l w e i g h t ) 

1930 1931 1982 1983 

7 0 0 . 0 7 0 0 . 0 8 7 0 . 0 9 0 0 . 0 

1984 

9 6 0 . 0 

1985 

1 0 2 0 . 0 

1986 

1 0 6 0 . 0 

1987 

1 2 1 5 . 0 

CO 



T a b l e A , 5 : PRODUCTION OF P R I M A R Y A L U M I N I U M 

(Thousand m e t r i c t o n s ) 

1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 

1 4 7 6 8 . 6 1 5 1 6 8 . 7 1 6 0 5 0 . .9 1 5 6 9 0 , ,6 1 3 9 6 4 , , 1 1 4 3 4 7 . 0 1 5 9 3 7 . 9 1 5 5 7 5 , 6 1 5 5 8 9 . 0 1 6 3 2 6 , 7 

DEVELOPED MARKET' 
ECONOMY COUNTRIES. . . 10306. ,4 10365.6 1 0 9 5 7 , ,2 10547, . 1 8 6 5 7 . 1 8 8 8 6 . 5 1 0 2 7 3 . 9 9 5 9 5 , 9 9 2 1 5 .4 9 8 2 5 . 5 

91 . ,3 9 2 . 7 9 4 , ,4 9 4 , . 2 93 . 9 94 . 2 95 ,8 94 , 1 92 ,5 9 3 . 4 
A U S T R A L 1 A 2 6 3 . ,4 2 6 9 . 6 3 0 3 , . 5 3 7 9 . 4 381 . . 2 4 7 5 . 1 7 5 4 , 8 85 1 ^ 7 8 7 6 . 8 1 0 2 4 . 2 

1 0 4 8 . ,5 8 6 3 . 6 1 0 6 8 , ,2 1 1 1 5 , .7 1 0 7 0 , . 0 1091 . 2 1221 .0 1 2 8 2 , 3 1355 . 2 1 5 4 0 . 4 
F R A N C E 391 . ,4 3 9 5 . 1 4 3 1 , , 9 4 3 5 .6 3 9 0 , .4 3 6 0 . 8 341 . 5 2 9 3 . 2 321 .8 3 2 2 . 5 
G E R M A N Y . FED R E P . . . 7 3 9 . ,6 741 . 9 7 3 0 , ,7 7 2 8 , .9 7 2 2 . 8 7 4 3 . 3 111 . 2 7 4 5 , 3 7 6 3 . 7 7 3 7 . 7 
G R E E C E 1 4 3 . ,9 140 . 8 1 4 5 , .6 1 4 6 , . 1 1 3 4 , . 9 136 . 2 136 . 2 123 . 4 124 . 4 126 . 1 

73 . ,8 72 . 1 7 4 , . 8 74 . 6 11 . 0 7 7 . 0 8 2 . 4 76 . 8 8 0 . 0 8 4 . 6 
1TALY 2 7 0 , , 8 2 6 9 . 1 2 7 1 , . 2 2 7 3 . 8 2 3 2 , 9 195 . 7 2 3 0 . 2 2 2 4 . 1 2 4 2 . 6 2 3 2 , 6 

1 0 5 7 , ,7 1010 . 4 1091 , . 5 7 7 0 .6 3 5 0 . 7 2 5 5 . 9 2 8 6 . / 2 2 6 .7 140 . 2 4 0 . 6 
N E T H E R L A N D S 2 5 9 , .2 2 5 5 . 6 2 5 8 ,2 261 . 9 2 4 8 . 2 2 3 6 . 3 2 4 7 . .J 2 4 4 .6 2 5 8 . 0 2 6 8 , 7 
NEW Z E A L A N D 151 , , 1 154. 1 1 5 6 , .2 1 5 5 , .4 166 . 8 220 . 1 2 4 2 .9 2 4 3 . 5 2 3 6 , , 2 2 5 2 . 0 
NORWAY 6 5 6 , .9 6 7 3 . 5 6 6 2 , .0 6 3 6 . 1 6 4 5 . 1 715 . 4 7 6 0 .8 7 2 4 . . 1 7 2 9 , . 1 7 9 7 , 8 
SOUTH A F R I C A 81 , , 1 • 8 6 . 3 86, .6 85 .3 107 . 1 163 .8 167 . 4 164 .6 169, . 6 170 . 6 
S P A I N 2 1 2 , , 1 2 5 9 . 5 3 8 6 , .5 3 9 6 , . 6 3 6 6 , . 5 3 5 7 . 6 3 8 0 . 8 370 . 1 3 5 4 , . 7 3 4 2 . 0 
SWEDEN 3 2 , . 0 8 2 . 0 81 , . 6 8 2 . .7 7 8 , . 9 82 , 2 8 2 . 3 83 1 7 7 , . 1 8 1 . 5 
S W I T Z E R L A N D 79 . P 3 3 . 0 8 6 . 3 82 . 2 75 . 3 7 6 , 0 7 9 . 2 72 '.'ó 8 0 . 6 73 . 4 

3 4 6 .2 3 5 9 . 5 374 . i i 339 . 2 2 4 0 . 8 2 5 2 . 5 2 8 7 . 9 2 7 5 . 4 2 7 5 . 9 2 9 4 . 4 
U . S . A 4 3 5 7 . 9 4 5 5 6 . 8 4 6 5 3 .6 4 4 8 8 . 8 3 2 7 4 . 6 3 3 5 3 , 2 4 0 9 9 . 0 3 4 9 9 . 7 3 0 3 7 . 0 3 3'43 . 0 

D E V E L O P 1NG 
COUNTR1 ES 1 3 0 5 , . 8 1 6 0 0 . 7 1 8 0 7 , . 8 1 9 0 8 , . 5 2 0 8 0 , , 3 2 1 8 8 , , 6 2 5 0 0 , ,3 2712 . 2 3 0 1 9 , . 1 3 1 0 6 . 8 

A F R ! C A . . . . 2 5 5 . 2 3 1 4 . 4 3 5 0 , . 8 397, .9 394, 1 2 6 0 , , 1 2 4 5 , .6 3 0 8 , .6 382. ,5 401 .0 
CAMEROON U 1 , 3 44 . 5 43 . 1 65 . 4 78 . 9 77 . 4 73 . 1 81 , . 6 81 , . 1 7 1 . 5 
E G Y P T 100 . 4 101 . 2 120 .0 142 . 0 141 . 0 140 . 2 172 . 5 178 . 5 1 7 6 , .9 1 7 9 . 2 
GHANA . 5 168.7 187 .7 190 . 5 174 . 2 42 C 

. 
0 .0 4 8 , , 5 1 2 4 , ,6 1 5 0 , 3 

AMER 1CA 4 1 9 .6 Ó 6 4 . 6 3 1 9 , . 1 7 8 7 , . 5 7 9 6 , . 9 9 4 5 , , 6 1 0 4 5 , . 8 1 1 6 3 , ,6 1 3 9 5 , ,0 1 5 0 0 . 3 
A R G E N T I N A 49 . 5 Î 13 . 4 133 . 1 133 .9 140 . 5 136 , 4 137 . 8 1 3 9 , ,9 1 5 0 , ,6 155, 1 
B R A Z I L 186 . 4 2 3 8 . 3 2 6 0 .6 2 5 6 . 4 2 9 9 , , 1 4 0 0 .7 4 5 5 , . 0 5 4 9 , ,4 7 5 7 , ,4 8 4 3 . 5 
M E X I C O 43 . 1 4 3 . 2 4 2 .6 43 . 2 41 , . 2 39 ^ 7 4 4 , , 0 4 2 , 1 

• 1 3 7 . 0 6 0 . 2 
SUR 1 NAM 56 .9 60 .0 54 .9 40 . 5 4 2 , . 5 33 .6 23 , . 0 28 , 8 2 8 . 7 1 . 9 
V E N E Z U E L A 83 . 7 2 0 4 . 7 3 2 7 .9 3 1 3 . 5 2 7 3 , , 6 3 3 5 . 2 3 8 6 , . 0 4 0 2 , ,8 421 , 3 4 3 9 . 6 
ASIA 454 .2 4 5 4 . 0 4 7 6 . 5 550, .4 669, .2 7 2 4 , .7 397, . 1 925, ,9 926 , 2 9 1 1 . 6 
B A H R A I N 122 . 8 126 . 1 126 .0 130 . 0 171 . 0 171 ,7 1 7 7 , . 3 174 , ,8 1 7 8 , ,2 1 8 0 . 3 
I N D I A 2 0 5 . 4 2 1 1 . 4 184 . 7 2 1 2 . 8 2 1 0 .4 2 0 4 .8 2 6 7 . 9 2 6 6 , ,5 2 5 7 , , 1 2 6 5 . 3 
I N D O N E S I A 0 .0 0 . 0 0 .0 0 .0 32 . 5 1 14 ,8 199 .0 2 1 6 , ,8 2 1 8 . ,8 2 0 1 . 4 
1 RAN 2 5 . 5 1 1 . 0 15 . 9 12 . 5 45 . 0 39 , 2 4 2 , . 4 43 , ,0 4 0 , 0 4 5 . 0 
K O R E A REP 17 . 7 1 7 . 5 17 . 8 17 . 5 15 . 2 12 .6 1 7 , . 2 17 , 5 1 7 . 3 2 1 . 7 
TA 1 WAN 50 . 5 5 6 . 2 63 . 5 30 .5 10 , . 1 0, .0 0 , ,0 0. 0 0 , 0 0 . 0 
T U R K E Y 32 . 3 ' 3 1 . 8 33 . 6 40 . 4 3 6 , . 3 3 0 , .4 3 7 , .9 5 4 , 1 6 0 , 0 4 2 . 0 
U . A . E M I R A T . . . 0 .0 0 . 0 35 . O E 106 . 7 148 . 7 151 , ,2 155, ,4 153 , 2 154, 8 1 5 5 . 9 
EUROPE 176 .8 167 .7 161 , .4 172, . 7 220, . 1 258. ,2 311 . ,8 314, 1 315 , 3 2 9 3 . 9 
Y U G O S L A V I A 176 . 8 167 . 7 161 . 4 172 . 7 2 2 0 . 1 2 5 8 , . 2 3 1 1 , ,8 3 1 4 . 1 3 1 5 . 3 2 9 3 . 9 



1978 1979 

S O C I A L I S T C O U N T R I E S 
OF E A S T E R N E U R O P E . . . 2 7 8 6 i+E 2 8 3 2 4E 

C Z E C H O S L O V A K 1 A 36 8 36 9 
G E R M A N D R . . . .• 6 5 0 6 0 0 
H U N G A R Y 71 4 71 9 

ICQ 2 9 6 6 
2 1 3 0 2 1 7 0 

2 3 0 0 OE 2 3 5 0 OE 

S O C I A L I S T C O U N T R I E S 
OF -AS 1 A 3 7 0 0 3 7 0 0 

C H 1 N A 3 6 0 0 3 6 0 0 
K O R E A DPR 10 0 10 0 

T a b l e A . 5 : P R O D U C T I O N OF P R I M A R Y A L U M I N I U M 

( T h o u s a n d m e t r i c t o n s ) 

/ 980 1981 1982 1983 

2 9 2 7 . 9 E 2 8 7 5 . O E 2 8 1 6 7E 2 8 3 6 . 9 E 
3 8 . 3 3 2 . 7 33 8 3 6 . 2 
6 0 . 0 6 0 . 0 58 0 5 9 . 0 
7 3 . 5 7 4 . 3 74 2 7 4 . 0 
9 5 . 1 6 6 . 0 42 7 4 4 . 4 

2 4 1 . 0 2 4 2 . 0 2 0 8 0 2 2 3 . 3 
2 4 2 0 . O E 2 4 0 0 . O E 2 4 0 0 OE 2 4 0 0 . O E 

3 5 8 . 0 360 .0 410 0 435 .0 

3 5 0 . 0 3 5 0 . 0 4 0 0 0 4 2 5 . 0 
8 . 0 1 0 . 0 10 0 1 0 . 0 

19SU 1985 198o 1987 

2 7 5 3 7 E 2 7 7 7 5E 2834 5E 2844 4 
31 6 3 1 7 33 1 32 4 
58 0 6 0 0 61 0 61 0 

2 73 8 73 9 73 5 
45 9 47 0 47 4 7 5 

2 4 4 0 2 6 5 0 2 6 9 0 2 6 0 0 
2 3 0 0 OE 2 3 0 0 OE 2 3 5 0 OE 2 3 7 0 0 

460 0 490 0 520 0 550 0 

4 5 0 0 4 8 0 0 5 1 0 0 5 4 0 0 
1 0 0 10 0 10 0 10 0 



T a b l e A . 6 : E X P O R T S OF B A U X I T E 

( T h o u s a n d m e t r i c t o n s g r o s s w e i g h t ) 

1978 1979 1981 1982 1983 19814 1985 1986 1987 

WORLD 31*495. 2 34231. 8 38551, , 1 34384.7 30143, .2 29913 .4 34884 . 3 32007 . 8 3 2 8 5 6 . 9 

DEVELOPED MARKET 
ECONOMY C O U N T R I E S . . . 8229 . 5 8767. .5 9718, .8 7309 .2 7049 .9 5909 .3 7268 .5 7149 . 1 5856 .2 5561 .2 

6422. IE 6787, , 9 E 7230 .6E 5600 .OE 5420 .OE 4300 . O E 5 5 0 0 . O E 5 5 0 0 . O E 4 5 0 0 .OE 3 9 0 0 . O E 
B E L G I U M 0 . 7 4 , . 5 1 .8 0 .6 1 .2 1 .7 1 . 7 2 . 0 2 . 9 2 . 4 
DENMARK 41 . 6 5 2 , 46 .5 2 0 . 6 2 .4 0 . 4 3 . 1 2 . 0 0 . 0 0 . 0 
F R A N C E 17. 4 12 , 5 1 0 , ,8 6 .6 92 .4 68 .6 245 .2 2 0 0 . 7 1 16 . 1 1 8 7 . 4 
G E R M A N Y , F E D R E P . . . 12 , 3 21 , 6 21 , .7 21.1 30, .7 40 .6 43 . 4 4 1 . 4 25 . 1 3 2 . 4 
G R E E C E 1688. 7 1 8 0 8 , ,5 2340. .2 1587.8 1441 .2 1410 .5 1374 . 1 1 3 3 2 . 5 1133 . 5 1 2 0 5 . 5 
1 R E L A N D 0. ,'0 0 , .0 0 , .0 0 .0 0 .0 • 4 .5 0 . 0 o- .o 0 . 0 0 . 0 

12. 2 27 , ,6 24, .2 18.2 8 .2 5 . 0 12 . 3 7 . 3 4 .5 21 .1 
1 . ,8 1 , ,0 0 . 0 0.0 0 . 0 0 . 2 0 . 1 0 . 3 0 . 4 0 . 6 

N E T H E R L A N D S 3 . 3 2 6 , ,3 1 3 , .4 12.5 4 , .3 3 . 5 5 . 5 5 . 1 4 . 0 9 . 3 
SWEDEN 5 . 7 0 , ,7 0 , . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 3 0 . 0 0 . 0 
U N I T E D K I N G D O M 0 . ,5 1 , 4 1 . 2 0 . 9 0 , 8 0 . 7 0 . 9 1 .4 0 . 6 1 . 0 
U . S . A 23 . ,2 23 , , 5 28 . 4 4 0 . 9 48 . 7 74 . 1 82 .2 5 6 . 1 6 9 . 1 201 . 5 

D E V E L O P 1NG 
C O U N T R I E S 25578. ,0 24658, , 4 27838, .7 26130.4 22285, .9 23242, .6 26664 .8 2 4 6 6 1 . 9 25312 .5 2 6 2 9 7 . 4 

A F R 1 C A 1 1384. , 2 10863, , 0 12197 . 0 10817.6 11141, .9 12551 .0 13462 .7 14160.8 14426 .0 15186.0 
GHANA 2 9 3 , .2 2 0 3 , 0 2 2 3 . 0 1 5 1 . 0 36 . 0 81 . 0 44 . 0 1 2 4 . 0 2 2 6 . 0 1 9 5 . 0 

1 0 2 8 6 , , 0 1 0 0 1 9 , . 0 1 1 3 0 0 . 0 10057 .0 1 0 5 0 0 .OE 1 1520 . 0 12375 .OE 12950 .OE 13000 .OE 13600 .OE 
S 1 E R R A L E O N E 8 0 5 . .0 641 , 0 6 7 4 . 0 609 .6 6 0 5 .9 950 . 0 1043 .7 1086.8 1200 . 0 1391 . 0 
AMER 1 CA 12024, .5E 11663, ,0E 13474, .6E 13223.7 9296, . 3 8673, .6 11054, .3 8629 .0 9125. .7 9 5 1 5 . 0 
B R A Z I L - . 0 5 1 6 , 2 2 6 7 9 . 4 4 1 2 6 . 3 2991 . 3 3 9 8 8 . 6 4320 . 0 3 3 2 0 . 0 3113 . 2 3200 .0 

6 3 4 . 7 5 8 5 . 8 3 8 9 . 5 140 .6 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 
G U Y A N A 163o . 3 1 7 1 3 . 8 1 5 3 5 . 0 1427.6 1028 .5 1061 . 0 1251 . 0 1530.0 1345 .0 1315.0 
H A I T I 6 2 9 . P 6 0 9 5 4 3 . 5 5 1 6 . 0 500 .OE 0 .0 0 .0 0 . 0 0, .0 0 . 0 
J A M A 1CA 6 4 4 7 . 3 6 4 6 9 . 2 6 1 4 5 . 9 5346 . 9 4 0 7 4 . 1 3120 .0 4368, . 0 2 6 0 8 . O E 3680, , 0 E 4 6 7 7 . O E 
SUR 1 NAM 2 5 0 0 .OE 1 7 2 0 . O E 1 9 8 5 .OE 1417 .4 561 . 8 5 0 4 . . 0 1115 . 3 1171.0 987, . 5 323 . 0 

1493 .2 1607, .5 1920, . 3 1823.0 1244, ,0 1462, .6 1495, .8 1076.6 995. ,7 1011 .7 
3 .4 43 7 SO . 0 115.1 47 . 4 119 . 0 6 2 .0 6 0 . O E 0 , ,0 0 . 0 

I N D O N E S I A 911 . 1 1091 . 0 1 1 1 2 .6 956 .0 746 .8 786 . 3 865 .0 631 .8 525, ,8 5 8 3 . 9 
M A L A Y S I A 550 . O E 4 7 0 . 2 718 . 3 642 .5 418 . 1 500, .OE 522 .0 362. 1 412, ,6 3 2 3 . 3 
T U R K E Y 28 .7 2 .6 9 .4 109.4 31 .7 57, . 3 46, .8 2 2 . 7 57 , ,3 104.5 
EUROPE 676 . 1 524 . 9 246 .8 266. 1 603, .7 555, ,4 652, .0 7 9 5 . 5 765. 1 5 8 4 . 7 
Y U G O S L A V I A 6 7 6 . 1 5 2 4 . 9 2 4 6 . 8 266. 1 6 0 3 . 7 5 5 5 . .4 6 5 2 , . 0 7 9 5 . 5 7 6 5 , , 1 5 8 4 . 7 

SOCIAL IST COUNTRIES 
OF EASTERN E U R O P E . . . 601 , .2 595, .7 541 .9 498 .3 467, .4 431. ,0 431 , ,0 3 8 2 . 3 461 . 0 4 3 8 . 0 

HUNGARY 601 .2 5 9 5 .7 541 . 9 4 9 8 . 3 467, . 4 43 1 , .0 431 , . 0 3 8 2 . 3 461 . 0 4 3 8 . 0 



1978 1979 

S O C I A L I S T C O U N T R I E S 
OF A S I A 

C H ! N A 

8 5 . 5 2 1 0 . 2 

8 6 . 5 2 1 0 . 2 

T a b l e A . 6 : E X P O R T S OF B A U X I T E 

( T h o u s a n d m e t r i c t o n s g r o s s w e i g h t ) 

1980 1981 1982 1983 198U 1985 1986 1987 

451 .7 446.8 340 .0 3 3 0 . 0 5 2 0 . 0 E 580 .OE 378.1 5 6 0 . 3 

4 5 1 . 7 4 4 6 . 8 3 4 0 . 0 3 3 0 . 0 5 2 0 . O E 5 8 0 . O E 3 7 8 . 1 5 6 0 . 3 



T a b l e A . 7 : IMPORTS OF B A U X I T E 

( T h o u s a n d m e t r i c t o n s g r o s s w e i g h t ) 

T978 1979 1980 1981 1982 1988 198U 1985 1986 1987 

WORLD 3 4 5 0 7 . . 2 3 4 5 4 1 .6 3 7 6 6 8 . 8 3 4 2 1 1 . 7 2 9 4 6 8 . 4 2 8 8 5 4 . 0 3 5 0 8 8 . 3 3 2 0 4 1 . 0 3 1 0 4 0 . 1 3 2 7 9 6 . 3 

D E V E L O P E D M A R K E T 
ECONOMY C O U N T R I E S . . . 2 9 2 8 3 , .9 2 9 8 4 4 . 5 3 2 6 5 3 . 8 2 9 1 9 8 , . 4 2 4 2 9 7 . 9 2 1 6 9 5 . 9 2 6 4 5 6 . 0 2 3 0 1 0 . 3 2 0 6 3 8 . 7 2 2 9 2 6 . 0 

A U S T R I A 4 0 . 2 4 0 . 2 4 1 . 7 36 . 6 24 . 9 27 . 8 39 . 2 4 6 . 3 3 6 . 9 3 2 . 7 
B E L G I U M 32 . 9 4 0 . 9 3 5 . 9 33 . 1 2 6 .6 34 . 8 UO .5 36 . 7 2 9 . 1 2 6 . 5 
C A N A D A 2 4 3 2 .6 2 1 4 9 . 7 3 5 0 4 . 4 2 7 0 2 . 3 2 5 7 4 . 7 2 3 3 0 . 0 2 4 5 1 .5 2 0 7 4 . 2 2 1 1 2 . 9 2 0 1 9 . 1 
DENMARK 10 . 1 8 9 . 4 9 0 . 6 68 .5 0 . 0 0 . 0 0 . 0 0 . 7 0 . 6 1 . 0 
F 1NLAND 0 . 3 4 . 0 4 . 1 3 . 9 5 . 6 4 . 2 2 .6 3 . 4 1 . 7 5 . 6 
F R A N C E 1 9 5 4 . 5 1 7 2 0 . 1 1 3 5 8 . 1 1989 . 1 1253 . 1 1 0 7 8 . 9 9 8 1 . 1 1 0 0 2 . 8 9 1 0 . 8 8 9 4 . 3 
G E R M A N Y , F E D R E P . . . 3 6 1 3 . 8 3 6 9 4 . 2 4 1 7 7 . 0 3 9 1 0 . 6 3 5 3 2 . 8 3 1 5 6 . 1 4 0 5 5 .5 4 0 3 4 . 0 3 6 5 8 . 9 2 8 7 9 . 4 

0 . 0 0 . 0 0 . 0 0 .0 1 1 1 . 7 5 6 3 . 0 1 127 . 0 1 3 2 2 . 3 1 0 7 9 . 9 1 4 4 0 . 1 
I S R A E L 0 . 8 0 . 8 E 0 . 8 E 0 . 8 E 0 . 4 E 0 . 4 E 0 . 4 E 0 . 4 E 1 . 8 E 1 . 8 E 
1 T A L Y 1 6 4 4 . 7 . 2 2 8 7 . 3 2 2 8 8 . 3 1709 . 1 1578 . 1 1181 . 8 1281 . 3 1277 . 1 1396 . 0 1 3 8 0 . 8 

4 7 4 3 . 0 4 5 9 7 . 1 5 7 0 7 . 7 4 3 5 2 . 4 3 4 3 9 . 4 3 5 7 9 . 7 3 8 6 1 . 9 3 5 1 9 . 0 2 3 0 7 . 5 1 8 7 2 . 1 
N E T H E R i ANDS 151 .5 193 . 7 1 9 6 . 3 145 . 0 126 . 7 135 .6 130 . 8 162 . 4 1 6 2 . 8 1 4 1 . 7 
NEW Z E A L A N D 0 . 4 0 . 4 0 . 4 1 . 7 0 .5 1 . 0 1 . 2 0 . 0 1 .6 1 . 1 
NORWAY 3 . 7 2 0 .6 6 . 9 0 . 0 3 . 3 4 .5 5 . 4 5 .6 5 . 9 5 . 8 
P O R T U G A L 2 . 2 0 .6 2 . 6 1 . 1 1 . 7 3 . 4 1 . 4 8 . 4 2 . 3 1 . 8 
SOUTH A F R I C A 18 23 . 7 2 4 . 7 15 . 3 27 . 0 17 . 2 2 0 .OE 19 . 5 E 2 0 . O E 3 0 . O E 
S P A I N 1 18 . 0 142 . 8 3 4 9 . 4 8 2 5 .5 9 1 9 . 1 1464 .6 1 3 1 2 . 2 1589 .5 1431 . 3 1 6 6 2 . 7 
SWEDEN 58 . 2 6 7 . 8 6 5 . 3 41 . 0 49 . 8 45 .5 61 . 7 52 . 1 5 0 . 1 , 4 6 . 4 
S W I T Z E R L A N D 7 . 7 7 . 0 5.5 0 . 8 0 . 4 1 . 3 2 . 4 0 . 0 0 . 0 0 . 0 
UN 1 TED K1NGDOM 321 . 4 2 8 4 . 0 2 6 7 . 6 2 4 0 .6 310 . 1 2 5 6 1 3 1 6 . 9 2 5 7 .5 2 7 0 . 8 3 2 5 . 4 
U . S . A 1 4 1 2 9 . 8 1 4 4 8 0 . 2 1 4 5 2 6 . 5 13121 . 0 10312 . 0 7 8 1 0 . 0 1 0 2 6 3 . 0 7 5 9 8 . 4 7 1 5 7 . 8 1 0 1 5 7 . 7 

D E V E L O P 1NG 
COUNTR i ES 336 . 0 5 0 1 .6 6 7 8 . 3 7 3 0 .6 5 0 5 , .5 2 1 4 1 . . 0 3 0 3 2 , . 7 3 0 0 3 , . 4 3 4 7 5 . 0 3 6 2 3 . 5 

A F R 1 C A 0 . 8 0 . 8 0 . 5 7, . 9 8 , .6 2 . , 0 4 , . 9 2 9 , , 3 5. 1 4 . 6 
A L G E R 1 A 0 . 0 0 . 0 0 . 0 0 . 0 0 .5 0 , , 0 0 , . 0 0 , . 0 0 . 0 0 . 0 
E G Y P T 0 . 0 0 . 0 0 . 0 1 . 0 0 . 0 0 , ,0 • 1 , . 7 2 6 , . 1 1 . 1 0 . 0 
MOROCCO 0 . 8 0 . 8 0 . 5 6 . 9 8 , . 1 2 , . 0 3 , , 2 3 , , 2 4 . 0 4 . 6 
AMER 1CA 93 . 4 177 . 7 1 7 2 . 0 1 3 3 , . 7 1 5 4 , . 1 1 7 9 0 , , 8 2 6 2 5 . , 3 2 5 0 0 , .5 2 9 2 9 . 2 3 1 1 4 . 2 
A R G E N T 1NA 18 .5 21 .6 1 8 . 5 6 . 1 24 .6 23 , .8 2 5 , ,2 2 3 , ,7 2 5 . 7 31 . 3 
B R A Z I L 10 . 1 15 .6 1 3 . 2 15 . 0 8 , .6 5, ,0 11 , , 2 8 , .8 1 . 0 3 . 0 
C H I L E 1 . O E 1 . O E 1 .OE 0 .5E 0 . 5 E 0 , . 5 E 2 , ,7 2 , .5 2 . 3 2 . 0 E 
COLOMB 1 A 1 . 2 4 . 7 3 . 8 5 . 9 3 , . 0 5, ,8 4 , , 1 8 , , 7 5 . 8 5 . 0 E 
M E X I C O 50 . 7 61 .6 9 0 . 1 63 . 9 43 . 3 2 6 , , 7 5 2 , ,0 4 6 , ,7 3 5 . 0 4 0 . 3 
P E R U 4 . 9 5 . 0 6 . 7 5 .5 3 , . 7 6, .5 5, , 9 4 , , 0 E 0 . 3 0 . 2 E 
URUGUAY 1 . 0 1 .5 4 . 4 4 . 1 3 .4 3 , ,3 2 , ,0 1 , .9 4 . 0 8 . 5 
V E N E Z U E L A 6 . 0 66 . 7 3 4 . 3 32 . 7 6 7 , . 0 1 7 1 9 , ,2 2 5 2 2 , ,2 2 4 0 4 , ,2 2 8 5 5 . 1 3 0 2 3 . 9 
A S IA 1 9 8 . 2 2 5 9 . 3 2 8 8 . 2 194 . 8 1 6 5 , . 4 1 8 9 . ,4 2 1 6 . 7 3 1 0 . , 6 E 3 5 6 . O E 3 7 1 .9 
HONG KONG 7 . 1 9 . 4 15.1 11 .6 10 . 2 1 7 , ,5 23 , ,6 1 8 , ,8 2 0 . 6 2 5 . 8 
1NDONES1 A 0 . 3 0 .5 0 . 9 0 . 1 0 , .0 0 , , 1 0 , ,2 0 , , 1 0 . 0 0 . 0 

K O R E A R E P 2 .0 1 . 9 2 . 2 4 . 9 5, . 3 6, , 1 9 , ,3 9 , ,2 1 5 . 6 3 0 . 4 
M A L A Y S 1 A 0 .5 0 . 8 0 . 8 ] .5 0 , .5 0 , , 5 E 1 , , 2 1 , ,0 1 . 3 2 . 8 
P H I L I P P u . 1 9 . 9 8 . 2 12 .6 3 , .8 7 , 1 3 , 6 5 , 0 5 . 4 5 . 0 E 



T a b l e A . 7 : IMPORTS OF BAUXITE 

(Thousand m e t r i c tons g r o s s w e i g h t ) 

1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 

S A U D I A R A B I A 0 , . 0 0 . , 0 0 . 0 3 9 , ,5 1 1 4 . ,9 142 . 7 1 6 3 , ,6 2 4 4 , . 1 2 5 0 , , 0 £ 2 5 0 . O E 
7 , . 2 1 1 . . 0 0 . 4 0 , ,0 0 . 0 0 , .3 0 , , 1 0 , .4 0 . ,0 0 , , 0 

171 , . 2 2 0 9 . 8 2 6 0 . 4 106 , ,7 3 0 . , 4 0 .OE 0 .OE 19 . 5 47 , .3 36 . 2 
T H A I L A N D 5 .8 3 .4 0 . 2 8 , ,9 0 . ,3 0 ,4 6 . 6 7 , . 5 10 ,8 21 . 7 
U . A . E M I R A T 0 , . 0 12 . 6 0 . 0 9 , ,0 0 . ,0 18 . 7 3 , . 5 5 , .OE 5 , , 0 E 0 . 0 
EUROPE !+3. .6 63, .8 2 1 7 . 6 394, .2 177. ,4 158, .8 185, .8 163, .0 184, .7 132 .8 
Y U G O S L A V I A U3 . 6 63 . 8 2 1 7 . 6 3 9 4 , .2 1 7 7 , ,4 158 . 8 185 .3 163 . 0 184 , , 7 132 .8 

S O C I A L I S T C O U N T R I E S 
OF E A S T E R N E U R O P E . . . 4887 .3E 4 1 9 5 , . 5 E 4336 .7E 4282, , 7 E 4665. ,0E 5017 . IE 5 5 9 9 , .6E 6027, .3E 6926, .4E 6246, .8E 

C Z E C H O S L O V A K 1 A 4 5 6 . 0 4 7 2 Q 4 6 6 . 0 4 5 4 . 0 4 7 4 , , 0 4 6 9 . 0 3 4 9 . 0 3 5 6 . 0 3 9 9 , . 0 453 . 0 
G E R M A N DR 2 5 1 ' . 5 133 . 8 1 2 0 . 6 67 .2 109 , ,9 103 . 7 170 . 6 2 0 8 , . 4 1 7 8 , . 1 141 , 6 
P O L A N D 100 . 6 95 1 8 3 . 1 3 9 , . 5 41 , ,0 34 . 4 4 0 .OE 3 7 . . 9 4 9 , . 3 5 2 , . 2 
R O M A N I A 8 7 7 . 2 6 6 8 .6 1 0 5 1 . 0 4 3 6 . 0 5 8 0 , . 5 5 2 0 .OE 5 0 0 .OE 6 0 0 • OE 6 0 0 , .OE 6 0 0 .OE 
USSR 3 2 0 2 .OE 2 8 2 6 .OE 2 6 1 6 . O E 3 2 8 6 .OE 3 4 5 9 , .6E 3 8 9 0 .OE 4 5 4 Û .OE 4 8 2 5 .OE 5 7 0 0 , .OE 5 0 0 0 , . O E 



T a b l e A . 8 : E X P O R T S OE A L U M I N A 

( T h o u s a n d m e t r i c t o n s a c t u a l w e i g h t ) 

1978 1979 1980 1981 1982 1983 198U 1985 198o 1987 

1 3 8 3 2 0 1 4 5 9 7 6 1 5 8 4 0 8 1 4 8 9 4 8 1 2 6 1 2 2 1 3 7 3 3 4 1 5 4 3 3 . 8 1 5 4 8 3 . 8 15090 4 1 7 3 8 5 . 2 

DEVELOPED MARKET 
ECONOMY C O U N T R I E S . . . 8807 6 9193 8 9821 4 8946 4 8 0 4 6 8 8 7 3 5 4 1 0 3 8 2 .0 1 0 0 8 4 6 1 0 6 0 7 . 6 1 2 3 3 6 . 4 

A U S T R A L 1 A 6 3 7 U OE 6 6 0 0 0 7 0 0 0 0 6 5 0 9 2 5 9 7 3 0 6 3 7 8 2 6 9 2 3 . 6 7 1 5 8 . 0 7 6 9 8 . 6 8 3 0 3 . 3 
B E L G I U M 0 2 1 2 0 8 0 6 0 4 0 8 0 . 8 1 . 0 1 . 2 1 . 2 

32 6 2 5 6 39 6 43 6 2 8 4 4 5 0 5 0 . 6 52 . 8 45 . 4 4 5 . 6 
DENMARK 0 2 0 2 0 2 0 6 0 2 0 2 0 . 2 0 . 2 0 . 2 0 . 2 
F R A N C E 3 0 3 0 3 3 5 0 346 8 2 3 8 8 281 0 2 6 9 8 2 3 2 . 2 3 0 0 . 0 194 . 4 195 . 4 
G E R M A N Y , F E D R E P . . . U 6 5 2 379 0 401 8 5 0 8 2 3 6 2 4 4 6 8 0 6 2 9 . 0 5 9 9 . 8 4 9 6 . 6 4 9 1 . 2 
G R E E C E 171+ 4 2 6 7 0 2 0 3 2 159 0 130 0 1 10 4 2 0 8 . 4 187 . 4 135 . 6 3 4 8 . 8 

1 8 1 6 1 8 1 8 2 . 4 31 6 6 5 4 . 0 5 7 2 . 0 6 6 9 . 4 7 4 1 . 6 
1 T A L Y 3 2 7 6 4 1 8 0 4 2 4 0 231 2 2 7 0 0 174 Ü 3 2 5 2 2 8 3 4 3 3 8 . 4 5 9 0 . 8 
J A P A N 175 0 2 5 9 6 4 4 0 6 4 1 2 0 3 3 9 8 5 6 9 2 5 7 3 0 481 6 384 . 4 1 9 7 . 8 
N E T H E R L A N D S 39 6 60 0 52 0 40 4 47 0 51 8 65 0 59 4 46 6 6 2 . 0 

0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 8 12 6 17 8 
S P A I N 0 0 0 0 0 0 24 0 7 4 2 6 2 0 8 16 6 42 8 1 5 9 . 8 
S W I T Z E R L A N D 0 2 1 0 1 2 0 6 0 4 0 2 0 2 1 . 4 0 6 0 . 6 

36 2 33 6 42 8 39 6 37 0 37 8 4 4 0 45 2 4 6 8 4 2 . 4 
U . S , A 8 7 7 6 8 1 2 8 6 6 6 7 3 6 8 5 6 7 4 5 9 5 4 6 5 4 8 3 2 5 . 0 4 9 4 0 1 1 3 7 . 4 

DEVELOP 1NG 
C O U N T R I E S 1*317 4 4 6 8 8 8 5 2 9 6 6 5 2 9 2 0 3 9 9 3 0 4 3 3 9 8 4 4 0 6 8 4 8 0 0 2 4 8 1 1 8 4373 6 

6 1 0 0 6 5 4 0 7 1 6 0 6 8 0 0 5 8 0 OE 6 6 0 OE 700 OE 810 OE 600 OE 560 Of 
G U 1 N E A 6 1 0 0 6 5 4 0 7 1 6 0 6 8 0 0 5 8 0 OE 6 6 0 OE 7 0 0 OE 8 1 0 OE 6 0 0 OE 5 6 0 Of 
AMER ! C A 3 5 6 6 4 3 5 0 7 2 3 9 8 5 8 3 9 2 3 0 2 8 4 9 2 3 1 0 6 2 3 2 2 0 4 3 4 8 5 2 3 5 4 1 4 3303 0 
B R A Z i L J 8 0 0 2 0 6 5 0 7 0 43 2 94 2 77 2 8 7 0 
G U Y A N A 251 . 2 ^45 6 231 0 153 0 64 6 23 2 0 0 0 0 0 0 0 0 
J A M A I C A 2 ^40 n 2 1 2 8 r\ 2361 0 2 5 4 7 2 1673 6 1816 0 1 6 8 0 0 1 6 1 0 0 1 5 6 2 0 1 4 4 4 0 
S U R I N A M • 174 . 4 E - 2 3 3 2 E 1393 âE 1222 2 1 106 0 1 1 9 8 0 1 148 0 ; 1326 0 1 4 0 6 0 1 3 4 2 0 
V E N E Z U E L A 0 . 0 0 0 0 0 0 0 0 0 62 0 3 4 9 2 4 5 5 0 4 9 6 2 4 3 0 0 
AS 1 A 39 .0 63 8 154 8 72 6 57 4 E 58 OE 66 3 72 6 83 0 91 8 
1ND1 A 18 . O E 6 2 4 80 2 9 6 37 4 38 0 5 0 0 50 OE 64 OE 7 4 0 
T U R K E Y 21 . 0 1 4 74 6 63 0 2 0 OE 2 0 OE 16 8 22 6 2 4 0 17 8 
EUROPE 102 .0 463 8 440 0 616 4 506 4 5 1 5 6 419 6 432 4 582 4 418 8 
Y U G O S L A V I A 102 . 0 4 6 3 8 4 4 0 0 6 1 6 4 5 0 6 4 5 1 5 6 4 1 9 6 4 3 2 4 5 8 2 4 4 1 8 8 

SOCIAL IST COUNTRIES 
OF EASTERN E U R O P E . . . 6 9 7 .0 701 4 6 9 4 0 6 2 6 . 4 542 4 6 5 7 8 644 0 5 9 4 0 665 0 665 2 

HUNGARY 6 9 7 . 0 701 4 6 9 4 0 6 2 6 4 5 4 2 4 6 5 7 8 6 4 4 0 594 0 6 6 5 0 6 6 5 2 

SOCIAL IST COUNTRIES 
OF ASIA 10 .0 13 6 28 8 30 0 30 OE 0 4E 1 OE 5 OE 6 . OE 10. OE 



T a b l e A . 8 : E X P O R T S OF A L U M I N A 

( T h o u s a n d m e t r i c t o n s a c t u a l w e i g h t ) 

1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 

1 0 . 0 1 3 . 6 2 8 . 8 3 0 . 0 3 0 . O E 0 . 4 E l . O E 5 . 0 E 6 . 0 E 1 0 . O E 



T a b l e A . 9 : IMPORTS OF A L U M I K A 

( T h o u s a n d m e t r i c t o n s a c t u a l w e i g h t ) 

1978 1979 1980 1981 1982 1983 ¡984 1985 ¡985 19^''7 

1 3 6 0 3 . 2 1 4 1 3 0 . 6 1 5 4 3 7 . ,4 1 4 6 0 8 . ,6 1 2 5 0 5 , ,6 1 3 8 3 5 , ,6 15111 . 8 1 5 1 1 7 . 8 1 5 7 4 4 . 8 1 6 7 3 8 . 6 

DEVELOPED MARKET 
ECONOMY C O U N T R I E S . . . 10756. 2 10655. 0 11577, ,5 10419, .4 8 4 0 8 . ,2 9 9 7 9 , .2 1 1 2 7 7 .2 1 1 0 2 3 . 4 1 0 9 9 6 .4 1 2 3 2 0 . 8 

A U S T R 1 A 2 0 6 . 6 2 0 0 . 4 2 3 2 , .4 2 7 4 , .4 2 2 0 . 0 2 1 7 .8 2 5 0 . 6 303 . 6 2 7 6 . 0 2 8 4 . 0 
6 . ,6 8 . 4 7 , .4 7 . 0 7 . 2 5 . 4 7 . 6 5 . 0 5 . 0 1 0 . 4 

B E L G I U M 21 , 8 24 . 0 21 , . 6 23, .6 22 . 8 2 6 .6 2 8 . 2 28 . 0 29 .0 3 3 . 0 
C A N A D A 1 0 5 6 . ,2 9 5 3 . 0 9 8 4 , .0 1034 . 0 , 9 4 9 . 8 1 0 7 5 .2 1365 . 6 1561 . 0 1744 . 0 2 0 9 5 . 6 

a . ,4 3 . 2 4 .0 5 .2 3 . 6 4 . 0 4 . 2 4 . 4 4 . 6 5 . 0 
F 1 N! AND 2 4 . ,4 2 8 . 0 2 9 , . 4 31 .4 2 7 . 3 2 0 . 6 2 7 . 4 2 9 . 4 30 . 2 3 3 . 6 
F R A N C E 5 5 , .8 3 8 . ,2 4 4 . 6 34 . 0 8 0 . 2 91 .2 5 0 . 0 139 . 0 124 . 6 1 4 5 . 8 
G E R M A N Y , F E D R E P . . . 4 8 8 , , 2 4 5 9 , ,8 4 4 2 . 2 4 7 0 .4 4 9 2 . 2 4 8 3 . 6 7 0 2 . 0 6 6 4 . 8 721 . 8 8 6 5 . 0 
G R E E C E 0 .2 0 . ,6 0 .2 0 . 4 0 . 4 0 .4 0 . 6 0 . 6 0 . 6 0 . 6 
I C E L A N D 141 , ,8 142 . 0 146 . 0 134 . 2 117 . 4 144 . 4 147 . 6 197 . 2 138 . 0 142 . 4 
! R E L A N D 3 , . 2 3 , ,6 4 . 0 4 . 2 4 . 0 13 . 2 3 . 2 4 . 8 4 . 4 4 . 2 
1 S R A E L 1 , . 0 3 , 6 4 . 0 3 . 6 E . 4 E 3 . 6 E 3 . 8 E 4 . 2 E 3 .4E 3 . O E 
1 T A L Y 166 . 8 1 7 9 , ,8 - 8 0 . 2 169 .8 75 . 6 3 0 5 .6 271 . 8 291 . 4 377 . 0 3 3 6 . 6 
J A P A N 7 5 8 , . 8 7 7 6 , ,0 734 . 8 6 4 0 . 4 155 . 8 35 . 2 143 . 0 4 6 . 4 63 . 6 4 2 . 0 
N E T H E R L A N D S 5 6 7 , .4 5 8 7 , ,6 6 0 4 . 0 6 2 2 . 6 5 9 2 . 2 531 . 4 5 9 8 . 2 5 8 9 . 2 64 1 . 6 6 4 7 . 2 
NEW Z E A L A N D 2 9 9 , . 2 3 3 7 , 0 281 . 4 3 0 3 . 0 3 4 5 . 4 4 4 3 .6 4 6 5 . 2 5 0 3 .2 4 4 5 . 8 5 0 7 . 8 
NORWAY • 2 2 9 . 4 1200 , ,6 1 4 7 9 . 4 1 2 4 2 . 8 1137 . 0 1433 . 6 1490 . 8 1 4 7 9 . 2 1495 . 3 1 6 4 4 . 6 
P O R T U G A L 6 ,8 6 , , 2 4 . 6 8 . 4 7 . 6 6 . 6 6 . 4 6 . 2 8 . 2 8 . 0 
SOUTH A F R I C A - 6 8 .OE 170 , 0 E 164 .6 180 . 0 2 7 8 . 0 3 6 0 .6 3 1 7 . 4 3 3 0 . O E 3 4 0 .OE 3 5 0 . O E 
S P A I N 4 3 2 .2 5 5 9 , . 2 7 0 6 . 6 2 2 8 .8 37 . 2 21 . 2 23 .0 25 . 2 2 2 .4 2 7 . 4 
SWEDEN 185 , 2 2 0 0 ,0 191 .8 215 .6 2 0 4 .6 2 0 2 . 8 251 . 2 2 4 2 . 8 187 ,6 2 7 1 . 0 
S W 1 T Z E R L A N D 152 .8 144 ,8 1 74 .0 171 . 6 135 .4 149 . 2 162 . 2 160 . 4 160 .4 156 . 4 
UN 1 TED K i NGDOM 6 9 9 .4 610, , 0 7 7 9 . 0 6 3 6 . 2 4 5 7 . 0 4 8 8 . 3 6 6 2 . 0 5 7 2 . 8 559, . 0 6 2 9 . 2 
U . S . A 4 0 9 0 . 0 4 0 2 0 .0 4 3 5 7 . 4 3 9 7 7 . 8 3 0 5 3 . 6 3 9 0 4 .6 4 2 9 5 .2 3 8 3 4 . 6 3 6 1 3 . 4 4 0 7 8 . 0 

D E V E L O P 1 .SG 
C O U N T R I E S ^333 .8 1867 . 6 2 1 6 8 . 6 2695 .2 2 7 2 8 . 6 2 4 3 4 , . 0 2 4 9 4 .01 2 4 5 6 , .2 2 9 8 5 , .2 3056 .8 

5 1 0 . 6 E 6 3 3 , .OE 7 3 0 . 6 E 845 .4E 732 . 4E 549, .OE 515 . 4E 628, .2E 791. .4E 8 4 7 . 2 E 
A L G E R I A 1 . u Q . 0 1 _ 2 0 . 4 0 . 0 1 . 2 1 . 6 0 . 4 0 , .8 0 . 2 
CAMEROON 81 . 6 6 7 . 4 3 6 . 8 155 . 0 73 . 8 154, . 2 146 . 0 164, . 0 1 5 0 , ,8 1 6 2 . 0 
E G Y P T 180 .OE 2 0 0 . O E 2 4 0 .OE 280 . O E 2 8 0 .OE 2 8 0 .OE 3 4 0 .OE 3 4 0 • OE 3 6 0 , , 0 E 3 6 0 . O E 
GHANA 2 2 6 . O E 3 3 8 .0 3 7 6 . O E 382 . O E 350 .OE 86 .OE 0 .OE 100 , .OE 2 5 0 , ,0 3 0 0 . O E 
K E N Y A 0 . 2 E 0 . 4 E 1 . 0 5 . 6 1 . 6 1 . 6 E 1 . 6 E 1 .OE 1 , ,0£ 1 .0 
MOROCCO 1 . 8 1 .8 2 .4 2 .0 2 .4 2 , .8 2 . 0 2 , ,2 2 , 0 2 . 8 
T U N I S I A 19 . 6 25 .4 23 . 2 2 0 . 4 24 .6 23 . 2 24 . 2 2 0 , 6 2 6 , ,8 2 1 . 2 
A M E R I C A 3 7 6 .2 7 8 3 , . 4 9 1 4 .0 1113 . 8 1106 . O E 8 1 5 , .6 6 4 3 . . 8 5 8 7 , , 2 7 6 7 . 2 8 3 0 . 4 
A R G E N T INA 87 . 0 2 2 9 . 6 251 . 8 2 9 5 . 3 261 . 6 2 1 4 .6 322 . 6 30 3 .4 3 5 6 , ,8 2 3 9 . 2 
B R A Z I L 24 . 4 70 . 6 64 .2 26 . 8 87 . 0 2 0 2 .8 183 . 8 1 3 6 , . 6 E 2 8 5 . ,6 3 9 3 .4 
C H I L E 1 . 6 1 . 2 1 . 0 1 . 2 0 . 0 0 . 2 0 . 2 0 , . 6 0 , 4 0 . 4 
COLOMB 1 A 0 . 6 0 . 6 0 . 8 0 . 8 1 .6 2 , . 2 4 . 4 3 . 6 3 , ,6 2 . 0 
ECUADOR 0 . 4 0 .4 2 . 4 0 . 4 3 .2 3 . 2 E 3 . 2 E 3 , . 4 E 2 . , 0 E 1.0 
M E X I C O 108 . 8 93 . 4 8 6 .OE 90 .OE 105 .4 121 . 2 120 . 8 13 1 , . 0 1 1 0 , 6 1 8 3 . 6 
P E R U 1 . 4 2 . 6 2 . 6 1 . 2 0 .6 0 . 6 E 0 . 6 0, , 6 £ 0 . 6E 0 . 6 



T a b l e A . 9 ; IMPORTS OF A L U M I N A 

( T h o u s a n d m e t r i c t o n s a c t u a l w e i g h t ) 

1978 19? '9 1980 1981 1982 1983 193U 1985 198Ó 1987 

U R U G U A Y 1 , , 0 1 , , 2 1 .4 1 ,0 0 . ,6 0 , , 6 0 . 6 0 . 6 E 1 . 2 1 . 2 
V E N E Z U E L A . 151 , , 0 3 8 3 , , 8 5 0 3 , .8 6 9 6 , .6 6 4 6 , , 0 E 2 7 0 . 2 7 . 6 7 . 4 6 . 4 9 . 0 
A S IA 4 1 7 . . 0 4 4 9 , . 8 5 2 2 , ,6 6 7 5 , .4 8 5 6 , ,4 9 6 8 , . 0 1221 . 6 1 122 . 4 1275 . 0 1 2 6 0 . 8 
B A H R A I N •. .OE 2 5 2 , 0 E 2 3 4 , . 8 2 8 2 .OE 342 , .OE 344 .OE 3 5 0 . O E 3 5 0 . O E 3 6 0 . O E 3 6 0 . O E 

3 , . 0 1 . 6 3 , , 0 2 , .2 3 , .8 2 .4 0 . 4 32 . 8 0 . 0 1 . 0 
1 NDONES1 A 2 2 . 0 14 . 4 19, . 4 3 9 , .8 6 6 , , 2 1 8 2 , . 4 3 9 8 . 8 2 2 5 . 6 3 0 3 . 6 2 6 3 . 0 
IRAN UO . O E 2 0 .OE 3 0 , .OE 3 0 . O E 6 0 , .OE 50 .OE 54 . O E 5 0 .OE 60 . O E 8 0 . O E 

0 . 0 Û , . 0 • 0 , . 0 0 , .0 0 , , 0 0 . 0 9 . 0 4 . 4 0 . 4 1 2 . 0 
K O R E A R E P 5 2 . u 63 . 4 59 . 4 6 5 , .8 2 9 , .0 6 9 , . 8 7 7 . 8 11 . 6 93 . 4 107 . 0 
MAI A Y S 1 A U . O E 10 . 2 6 , . 8 5 , .4 3 , . 2 5 , . 8 7 . 0 5 . 4 12 . 2 1 1 . 6 
PAK1 S T A N 0 . 0 0 . 0 0 . 2 0 , . 0 2 , ,8 1 , . 4 2 . 0 1 . 8 3 . 0 2 . 0 E 
P H I L I P P 0 . 6 . 8 1 . 2 1, .4 0 , , 6 2 , . 0 2 . 8 3 . 6 5 . 4 5 . 0 E 
S A U D I A R A B I A 0 . 2 0 . 0 1 . 2 5 . . 6 0 , .6 • 0 , .4 2 . 0 2 . O E 2 .OE 2 . 0 
S 1NGAPORE u . 0 7 . 6 8 . 2 6 .6 1 0 , .8 9 , 6 9 . 2 4 8 . 8 103 . 2 7 5 . 2 
S R I L A N K A 0 . 0 0 . 2 0 . 0 0 .0 0 , .2 1 . 0 0 . 6 0 . 6 E 0 . 6 E 0 . 6 
T A I W A N U2 . 6 67 . 6 59 . 0 39 .4 2 0 , , 0 8 .OE 7 . O E 5 . 8 2 . 2 0 . 0 
T H A I L A N D U . 0 . 8 13 . 0 10 .0 11 , . 8 1 1 .4 "10 . 8 13 . 4 17 . 6 2 0 . 0 
T U R K E Y 0 . 2 ij . 2 0 . 0 0 .2 0 , .4 0 .2 0 . 2 0 . 6 1 . 4 1 . 4 
U . A . E M I RAT 0 . 0 ni . 0 86 . 4 187 .0 3 0 5 . 0 2 7 9 .6 2 9 0 .OE 3 0 0 . O E 3 1 0 .OE 3 2 0 . O E 
E U R O P E 30 . 0 1 . 4 1, . 4 6 0 , ,6 3 3 , ,8 1 0 1 , .4 113 . 2 118 . 4 151 , . 6 1 1 8 . 4 

30 . 0 • '+ 1 . 4 6 0 , .6 3 3 , ,8 101 , .4 113 . 2 1 18 . 4 151 , . 6 1 1 8 . 4 

S O C I A L I S T C O U N T R I E S 
OF E A S T E R N E U R O P E . . . 1 5 0 3 . 2 E 1 6 0 7 . O E 1 6 9 1 , . 2 E 1 4 9 4 , .OE 1 3 3 8 . , 8 E 1 3 2 8 , , 4 E 1 2 4 6 . 6 E 1 6 0 6 , . 6 E 1 7 3 5 , , 2 E 1 3 3 5 . O E 

C Z E C H O S L O V A K 1 A 22 . O E 24 . OE 24 .OE 24 .OE 2 4 , , 0 E 2 4 , .OE 17 . 6 E 16 .OE 10 , , 0 E 1 4 . O E 
GERMAN DR 90 . O E 90 . O E 9 0 , .OE 90 .OE 9 0 , , 0 E 9 0 , , 0 E 9 0 .OE 8 0 • OE 8 0 , , 0 E 8 0 . O E 

; 1 1 . 2 2 8 3 . 0 2 8 7 . 2 2 4 0 .0 2 0 8 , ,0 2 1 0 , , 4 135 .OE 2 0 6 .6 2 2 5 , ,2 2 2 1 . 0 
ROMAN 1 A 80 . OE 9 0 . O E 9 0 , .OE 4 0 , .OE 6 , , 0 E II , 0 E 4 , .OE 4 , .OE 2 0 . OE 2 0 . OE 

1000 , OE 1 120 . O E 1200 .OE 1 1 0 0 , .OE 1 0 1 0 , , 8 E 1 0 0 0 , , 0 E 1 0 0 0 .OE 1 3 0 0 , .OE 1400 . , 0 E 1 0 0 0 . O E 

S O C I A L I S T C O U N T R I E S 
0 . 0 0 . 0 0 , . 0 0 , .0 3 0 . ,0 9 4 . ,0 9 4 , . 0 31 , , 6 2 8 . OE 2 6 . O E 

C H I N A 0 . 0 0 . 0 0 . 0 0 , . 0 3 0 , ,0 7 3 , ,6 7 0 , . 0 8 , . 4 8 . OE 6 . 0 E 
0 . 0 0 . 0 0 . 0 0 , .0 0 . ,0 2 0 . ,4 24 . 0 23 , . 2 2 0 . OE 2 0 . O E 

O 



T a b l e A . T O : E X P O R T S OF UNWROUGHT A L U M I N I U M 

( T h o u s a n d m e t r i c t o n s ) 

T978 1979 1980 1981 1982 1983 19S¿t 1985 1986 1987 

4 3 3 6 . 5 4 1 1 6 . . 3 4 8 9 3 . ,5 4 7 9 5 . ,8 5 3 2 7 , , 5 6 1 5 3 , , 3 5 8 9 2 , . 2 6 6 3 3 , . 7 5 6 1 4 . 4 7 3 3 5 . 6 

DEVELOPED MARKET 
ECONOMY COUNTR1 E S . . . 3 1 6 1 . 0 2 8 2 3 . . 4 3 4 6 2 . ,5 3 2 4 3 . , 1 3529 . .8 4 0 3 7 , .0 3 8 4 0 , . 6 4 3 0 7 , . 7 4 2 4 7 . 4 4 6 8 0 . 6 

1 1 . 7 10 , . 3 9 , ,3 2 5 , ,0 2 7 , ,6 3 0 , I 23 .8 3 1 . 1 31 . 3 39 . 4 
A U S T R A L 1 A 8 0 ' . 0 76 .0 4 5 , .9 7 9 , ,2 1 5 6 , . 6 2 3 3 .7 4 1 3 . 5 5 6 4 . 9 5 8 2 . 5 7 1 5 . 3 
B E L G I U M 1 0 . 2 10 . 8 19, , 6 2 9 , ,7 1 3 , . 7 17 .0 10 . 3 23 . 0 24 . 9 2 7 . 6 
C A N A D A 8 6 2 . 6 5 5 0 . 5 7 3 4 , .7 7 2 6 , , 1 8 9 6 , . 5 9 2 5 . 5 8 3 4 . 4 1 0 5 0 .3 1163 . 9 1171 . 9 

9 . 8 10 . 0 7 , .0 7 , ,6 8 , , 3 9 . 0 9 . 7 12 . 2 10 . 2 12 . 7 
F 1NLAND 2 . 7 1 . 3 3 , .9 4 , ,6 6 , ,3 10 . 7 13 . 6 16 . 2 17 . 0 2 4 . 3 
F R A N C E 1 6 6 . 5 157 . 6 1 7 7 , , 4 190, ,5 1 3 2 , ,7 1 6 0 , . 7 1 4 6 , . 6 115 . 4 143 . 3 119 . 3 
G E R M A N Y , F E D R E P . . . 271 . 6 2 4 7 . 9 2 2 3 , .7 2 5 3 , ,0 2 5 5 , ,4 3 1 7 , . 1 2 9 3 .9 2 7 8 .5 3 0 0 . 9 3 3 2 .0 
G R E E C E 8 5 . 3 -3 . 8 6 0 . 2 69 .2 6 6 , . 6 55 . 1 4 8 . 4 43 . 2 45 . 9 71 . 8 
I C E L A N D 7 7 . 3 7 6 . 2 67 . 3 63 ,2 61 , . 5 106 . 9 79 . 9 70 . 6 77 .5 3 9 . 1 
I R E L A N D 2 . 3 2 . 5 2 . 2 2 , .2 1 . 9 2 . 5 1 . 1 0 . 6 1 . 5 1 .5 
1SRAEL . 1 .0 2 . 1 3 . 1 2 , .5 0 , .9 1 .8 5 . 3 5 . 5 3 . 6 3 . 6 E 

6 9 . 3 22 1 1 . 8 4 9 , ,8 5 4 , . I 41 . 3 32 . 2 43 . 8 34 . 3 51 . 6 
5 4 . 6 « . 0 7 . 7 12 , ,2 6 , , 7 1 . 7 2 . 3 2 . 2 2 , 0 1 .9 

N E T H E R L A N D S 2 9 4 .4 3 5 9 . 4 3 6 5 . 3 5 2 , .0 3 5 0 , ,3 433 . 3 2 7 9 .0 2 9 6 . 8 301 . 3 3 1 4 . 4 
1 4 1 . 3 120 . 0 126 . 2 122 . 5 151 .4 182 . 1 2 0 8 . 9 2 3 5 . 6 2 0 0 . 0 2 2 7 . 7 

NORWAY 6 3 0 . 2 5 6 5 . 3 521 . 2 5 2 4 , .0 5 4 5 .4 6 3 7 . 4 6 3 8 . 7 6 4 3 . 8 6 4 6 . 5 7 5 4 . 2 
0 . 2 .0 0 . 3 0 , .4 0 .5 0 . 3 0 . 8 2 . 0 0 . 0 2 . 1 

SOUTH A F R I C A 37 .4 29 . 4 12 . 6 3 . .3 26 .0 1 10 .8 3 2 . 7 93 . 0 94 . 0 93 . 8 
S P A IN 5 . 3 42 .9 106 . 8 1 6 2 , . 7 1 4 5 , .2 165 .9 231 .2 2 0 3 , .4 1 4 6 , .4 107 . 0 
SWEDEN 3 8 . 5 1 9 . 6 17 7 37, . 7 35 .2 39 . 2 38 . 2 41 , . 8 3 9 , . 4 43 . 6 
S W I T Z E R L A N D 32 .9 47 . 4 45 .0 45. .0 5 3 , .0 56 .3 53, . 9 4 9 , .6 5 4 , ,6 61 , .0 
UN 1 TED K1NGDOM 1 6 0 . 5 2 0 7 .0 ^94 .5 1 6 8 , . 5 119 .5 1 3 2 , .4 1 2 7 , . 6 1 2 9 , , 1 1 1 6 , .8 1 3 3 , . 6 
U . S . A 1 1 4 . 9 182 . 0 6 4 8 . 6 312 2 364 ,0 360 ^ 7 2 5 9 . 6 3 4 9 , . 6 2 0 9 .6 281 . 2 

D E V E L O P i NG 
COUNTR1 ES 4 9 6 . 5 6 0 5 , ,3 688, ,5 808. .7 1040 , . 7 1265, .6 1175, .5 1487 .0 1580. .0 1732, , 1 

186, . 5 232, .4 219. .0 234, ,2 284, .9 186, .7E 193, .5E 187 . 5 E 259, .4E 286. . 0 
CAMEROON 7 . 2 30 . 5 9 . 7 23 . 4 59 . 0 52 . 4 54 . 3 51 .9 3 9 , ,0 3 9 , ,4 
E G Y P T 6 7 . 8 49 4 3 , 76 . 5 51 , . 7 5 2 , .OE 95, .OE 115 . O E 116, , 0 E 1 0 6 , .6 
GHANA 111 . 3 1 5 2 , '.I 166, .2 134 . 3 174 . 2 8 2 . 3 4 4 . 2 2 0 .6 104, 4 140. .0 
AMERICA .5 195, .6 330, . 1 350, .2 355, .9 501, .8 449, . 1 586, .5 705. 2 813 . , 0 
A R G E N T 1NA 7 .6 2 9 . 4 66 . 8 8 2 , . 2 8 3 , . 1 5 3 , , 8 5 3 , . 1 9 3 . 1 7 4 . ,0 7 3 . 0 
B R A Z I L 0 . 0 0 .0 0 . 0 2 .2 3, . 7 1 1 6 , . 3 1 4 8 , .2 177 . 2 323 . 5 4 3 0 . 9 
M E X I C O . 0 0 0 ,0 0 . 3 0 , .2 0 , .6 0 , ,8 0 . 0 0 . 0 3 . , 1 
SUR 1 NAM . 0 63 .5 54 . 2 31 .6 6 0 , .3 38 .9 2 2 , . 2 28 . 4 2 9 . 3 3, ,2 
V E N E Z U E L A . 0 102 ^ 7 2 0 9 . 1 2 3 3 .9 2 0 8 , . 6 2 9 2 . 2 2 2 4 . 8 3 8 2 .9 2 7 7 . ,9 3 0 2 . ,8 
AS IA .9 131 , . 1 85, .6 165, .8E 308, .9 433, .5 391 , .9 470, .2 473. 2 475 . 9 
B A H R A I N . . . .6 1 3 0 , .2 77 .6 3 2 . 8 1 6 6 , . 0 191 , .6 1 0 9 , .8 74 . 3 1 3 0 . 2 1 4 6 . 1 
I N D I A .9 . 3 0 . 1 0 . 0 0 . 0 0, .0 0, . 0 0 . 0 0 . 0 0. 0 
1NDONES1 A . . . . .0 0, .0 0 . 0 0 . 0 16, . 0 9 0 , .7 1 3 5 , , 0 2 3 8 . 7 1 7 4 . 1 163 . 3 
IRAN . 2 0 , ,0 0 . 0 0 . 0 0 , . 0 0, .0 0 , , 0 0 . 0 0 . 0 0. 0 

K O R E A R E P . 8 0 . 6 1 . 5 0 .9 0 . 0 0 . 2 0, , 2 0 . 7 0 . 8 2 . 9 



T978 

T A I W A N 0. Í4 
T U R K E Y 0 . 0 
U . A . E M I R A T 0 . 0 
EUROPE 5 8 . 7 
Y U G O S L A V I A 5 8 . 7 

S O C I A L I S T C O U N T R ! ES 
OF E A S T E R N E U R O P E . . . 5 7 9 . O E 

B U L G A R I A 6 . 3 
C Z E C H O S L O V A K I A 1 8 . 6 
GERMAN DR 2 3 . 8 
HUNGARY 7 7 . 8 
POLAND 1 2 . 2 
R O M A N I A 7 0 . 3 
USSR 4 7 0 , 0 E 

S O C I A L i ST COUNTRI ES 
OF A S I A 0 . 0 

C H I N A 0 . 0 
K O R E A DPR 0 . 0 

T a b l e A . 1 0 : E X P O R T S OF UNWROUGHT A L U M I N I U M 

( T h o u s a n d m e t r i c t o n s ) 

1979 1930 1931 1932 1933 1984 1983 1986 1937 

0 . 0 0 . 0 0 . 0 0. , 6 2 . 6 3 , , 1 5 . 8 12 . 5 1 7 . 3 
0 . 0 0 . 0 O . O E 1 , . 0 1 . 2 0 . 0 0 . 0 0 . 0 0 . 3 
0 . 0 6 . 4 8 2 . 1 1 2 5 , . 3 1 4 7 , . 2 1 4 3 , . 8 150 . 7 155 . 6 1 4 6 . 0 

4 6 . 2 53 . 9 5 8 . 5 9 1 , .0 1 4 3 , . 5 1 4 2 , .0 1 4 2 , . 7 142 . 2 1 5 7 . 2 
i+6 . 2 53 . 9 5 8 . 5 91 , , 0 143 , .6 1 4 2 , .0 142 . 7 142 . 2 157 . 2 

6 8 4 . 9 E 7 3 5 .5E 7 0 7 . 7 E 7 1 2 , . 5 E 8 3 7 , . 5 E 8 6 8 . 9 E 8 2 4 , .6E 7 6 9 , .5E 8 6 2 . 7 E 
6 . 6 6 . 2 3 . 7 3 , , 6 6 , . 0 5 , . 3 3 , . 9 3 . 9 3.5 

1 6 . 6 10 . 1 8 . 4 1 5 , . 0 21 , .4 18 , .0 2 2 . 0 16 . O E 1 2 . 2 E 
26 . 2 22 . 5 2 5 . 4 2 6 , , 2 2 5 , , 7 3 0 , .0 23 . 0 25 .OE 2 9 . O E 
8 0 . 6 84 . 2 8 5 . 7 4 8 , ,4 5 7 , ,8 7 1 , , 3 5 0 , , 5 61 . 2 63 . 4 

4 . 9 19 . 7 6 . 3 3 , , 3 8 , 1 4 , ,9 6 , . 1 3 . 4 2 . 6 
65 . 0 93 . 8 9 8 . 2 7 6 , , 1 121 , .6 1 2 2 , ,4 1 3 9 , . 1 140 . OE 1 4 0 . O E 

4 8 5 .OE 5 0 0 .OE 4 8 0 .OE 5 4 0 , .OE 5 9 7 , .OE 6 1 7 , , 0 E 5 8 0 , .OE 5 2 0 .OE 6 1 2 . O E 

2 . 7 . 9 3 6 . 3 4 4 , , 4 1 3 . 6 . ,2 1 4 , ,4 1 7 , . 5 6 0 . 2 

2 . 7 5 . 9 3 6 . 3 44 , ,4 13 , . 1 6 , ,0 5 , , 7 6 , , 1 5 3 . 2 
0 . 0 0 . 0 0 . 0 0 , ,0 0 . ,0 0 . 2 8 , 7 1 1 , ,4 7 . 0 



' a b l e A . n : IMPORTS Of UNWROUGHT A L U M I N I U M 

( T h o u s a n d m e t r i c t o n s ) 

1978 '9 1980 1981 1982 983 1984 1985 19 Jo 19S7 

WORLD 4 3 7 5 . 5 4 3 6 7 . 2 4 8 9 2 . . 5 4 7 1 3 , .3 5 4 7 8 , , 9 6 2 3 4 , . 3 6 0 9 4 . 0 5 7 3 2 . 5 7 0 5 1 . 9 

DEVELOPED MARKET 
ECONOMY COUNTR1 E S . . . 3 1 5 0 . 6 3 1 5 5 . 4 3 5 6 2 . .2 3 5 6 5 , .9 4 1 3 2 , , 1 4Ó47 , .7 4 5 7 6 . 7 4 8 6 5 . 3 5 3 7 2 . 9 5 6 8 0 . 5 

A U S T R 1 A 1 4 . 9 3 0 . 7 3 5 , ,2 3 3 , . 2 43 .9 52 .2 7 4 . 7 78 . 1 93 . 4 8 1 . 1 
0 . ,4 . 4 . , 3 1 0 , .3 9 . 3 14 , . 0 5 , . 2 1 . 3 1 . 1 0 . 7 1 . 0 

B E L G 1 U M 2 6 6 . 8 2 5 2 , ,8 2 5 2 . 5 2 4 5 . 0 2 6 7 , 4 2 3 9 . 0 3 1 1 . 0 3 0 7 . 9 3 0 7 . 4 3 1 5 . 5 
C A N A D A 1 1 . , 5 2 4 , , 0 9 . 9 14 . 3 24 . 4 30 . 6 4 3 . 6 59 . 3 64 . 5 53 . 5 
DENMARK 17 . , 1 21 , . 1 21 . 9 18 . 6 2 2 . 1 24 . 7 2 9 . 8 2 8 . 4 34 . 3 2 7 . 3 

21 . ,7 2 4 , . 9 2 6 , . 7 2 8 . 7 2 7 , . 2 26 . 3 2 0 . 7 2 0 . 3 21 . 6 23 . 5 
F R A N C E 291 , , 1 3 1 5 , . 3 3 3 2 . 5 3 0 0 . 4 3 5 2 , . 0 3 9 4 .6 3 6 5 . 0 3 9 5 . 9 4 2 8 . 1 4 0 7 . 1 
G E R M A N Y , F E D R E P . . . 4 1 0 . ,9 4 8 7 , . 2 5 8 9 . 1 4 7 6 . 0 5 4 2 , . 1 5 7 0 . 9 6 9 8 . 4 7 0 3 . 6 7 6 4 . 3 7 1 0 . 3 
G R E E C E 0 . , 4 0 , ,4 0 , . 2 2 . 3 4 , . 0 2 . 1 6 . 5 3 . 6 7 . 2 1 3 . 5 
I C E L A N D 1 , ,3 0 , 1 0 . 1 0 . 0 0 , . 0 0 . 0 0 . 0 0 . 1 0 . 1 0 . 1 
I R E L A N D 6 , , 3 7 , .9' ' 5 , . 5 2 . 5 2 . 8 2 . 0 3 . 1 2 . 6 3 . 8 2 . 3 
I S R A E L 1 8 . , 3E 1 6 , , 6 E 18 , . 4 E 14 . 6 E 14 . . 6 ! 4 . '0 1 4 . 5 E 14 . 0 £ 15 . O E 15.O E 
I T A L Y 1 9 0 . , 5 2 3 6 , , 6 2 9 4 , . 8 2 0 8 . 8 211 , 2 2 5 4 . 5 291 . 8 3 1 9 . 9 3 4 7 . 7 3 7 6 . 9 
J A P A N 7 4 0 . ,2 7 4 8 , .4 9 1 0 . 1 1 129 . 3 1 4 4 6 , . 6 1603 . 7 1 3 4 7 . 8 1575 . 5 1 3 6 6 . 0 1 8 3 5 . 3 
N E T H E R L A N D S 1 4 5 , ,0 1 6 7 , , 3 2 1 5 , . 3 161 . 4 195 , ^ 2 8 4 . 6 1 3 3 . 0 133 . 4 151 . 1 1 4 5 . 5 
NEW Z E A L A N D 0 , 0 , . 3 0 . 3 3 . 6 7 . 6 , . 7 1 . 7 0 7 0 . 3 2 . 7 
NORWAY 7 .9 8 . 9 16 . 4 14 . 8 2 0 . 9 1 1 . 2 3 1 . 6 34 7 35 . 1 5 7 . 1 
P O R T U G A L 2 0 . 2 20 . 0 27 . 4 42 . 5 49 . 5 43 . 0 2 6 . T 33 .9 39 . 0 4 3 . 5 
SOUTH A F R I C A 0 . 5 0 • 5 2 . 6 2 . 4 3 6 . 4 0 . 8 0 . 3 0 . 4 0 . 3E 
S P A I N 33 . 0 7 . 2 5 . 2 13 . 6 18 '. 3 12 . 4 1 0 . 5 10 . 7 21 . 8 1 3 . 7 
SWEDEN 34 2 36 7 36 . 9 33 . 7 4 5 , • > 49 4 8 . 5 4 6 . 3 54 . 3 4 3 . 1 
S W I T Z E R L A N D 35 ^3 41 . 2 54 . 2 37 . 6 48 . 1 57 . 3 63 . 2 78 . 7 3 8 . 3 9 0 . 2 

191 .6 185 . 5 171 . 4 123 . 3 154 . 8 163 , . 6 1 7 2 . 1 147 . 1 182 . 2 1 7 5 . 8 
6 8 6 . 2 5 1 7 . 5 5 2 6 . 8 6 4 4 . 5 6 1 6 . 4 7 4 2 . 5 381 . 0 8 6 8 . 7 1 3 4 6 . 3 1 2 4 5 . 7 

D E V E L O P 1NG 
COUNTR 1 ES = C C 

^- J ^ • . 0 5 3 8 , . 3 6 3 6 , . 3 5 6 3 . 5 6 4 2 , . 3 7 3 2 , ,8 6 8 9 . 8 7 8 9 , . 9 7 9 0 . .4 9 1 6 . 5 

A F R I C A 12 . 9 10 . 8 16 . 4 16 . 2 E 15, , 2 E 1 0 , ,7 1 3 . 5 16, .3 1 2 , . 5 1 3 . 5 
A L G E R 1 A 1 . 9 1 . 9 3 . 7 3 . 3 3 , . 9 3 , .4 6 . 8 6 . 0 6 . . 6 7 . 7 
CAMEROON 0 . 1 0 . 8 0 . 0 0 . 0 0 , . 0 0 , .0 0 . 0 0 . 0 0 , , 0 0 . 0 
E G Y P T 0 . 2 1 . 0 0 . 6 0 . 5 E 0 , . 0 0 , ,0 0 . 3 0 . 0 0 . , 0 0 . 0 
GHANA 2 . 1 0 . 2 E 0 . 2 E 0 . 0 0 , . 0 0 , , 1 0 . 0 0 . 0 0 , , 0 0 . 5 
K E N Y A 0 . 1 0 . 3 0 . 6 0 . 3 0 , ,9 0 , ,5 0 . 0 0 , . 0 0 . ,0 0 . 0 
L I B E R 1 A 0 . 0 0 . 0 0 . 0 0 . 0 0 , , 0 0 , , 1 0 . 3 0 , . 0 0 . 0 0 . 4 
L I B Y A N A S P J 0 . 0 0 1 0 . 2 0 . 7 0 , , 4 E 0 , , 2 E 0 . 2 E 0 , . 3 £ 0 , 5 E 0 . 4 
M A D A G A S C A R 1 . 1 0 Í 5 E 0 . 5 E 0 . 3 E 0 , , 2 E 0 , OE 0 . 0 0 , .0 0 . 0 0 . 0 
MOROCCO 0 . 4 0 . 3 1 . 1 1 . 1 1 , ,2 1, 5 1 . 1 1 , ,0 1 . 6 1 . 1 
N IGER1 A 2 . 3 3 . 2 E 6 . 2 E 4 .OE 4 , , 0 E p 3 2 . 9 6 , ,6 • 1 . 2 1 . O E 
T A N Z A N 1 A 4 . 7 2 . 1 3 . 0 2 . 5 £ 2 , , 0£ 2 , 0 0 . 9 0 , ,7 0 . 5 1 . 4 
T U N I S I A 0 . 0 0 . 4 0 . 2 1 . 6 1 , ,0 0 , 2 0 . 9 1 , ,6 2 . 0 0 . 9 
Z1MBABWE 0 . 0 0 . 0 0 . 1 1 , . 9 1 , 6 0 , 4 0 . 1 0 , , 1 0 . 1 0 . 1 
AMERICA 183 .7 1 3 6 , .4 1 4 5 , . 5 1 0 2 , . 1 8 3 . ,3 54. 5 6 6 . 5 5 6 . ,8 8 7 . 8 7 7 . 5 
ANT 1GUA 0 . 1 0 . 0 0 . 1 0 . 0 0 , , 0 0 , , 3 0 . 0 0 , ,0 0 . 0 0 . 0 



•-7 

1978 1979 

A R G E N T 1 NA 3 5 0 . 0 
B R A Z I L 6 0 3 5 1 . 8 
C H I L E U 3 U . O E 
C O L O M B I A • 17 3 1 6 . U 
C O S T A R I C A 0 . 0 0 . 0 
C U B A 0 0 0 . 2 
D O M I N . R E P 1 U 0 . 9 
ECUADOR 1 8 1 .U 
EL S A L V A D 2 U 2 . U 
G U A T E M A L A 0 U 0 . 6 
J A M A 1CA 1 7 1 . 0 
M E X I C O U3 1 3 9 . 3 
N I C A R A G U A 0 5 0 . 2 
P A N A M A , E X Z 0 9 1 . 3 
P E R U 2 8 E 5 . O E 
U R U G U A Y 3 3 3 . 9 
V E N E Z U E L A 39 9 8 . 0 
A S 1 A 3 1 6 8 31 *9 .9 
B A H R A I N 0 0 0 . 0 
B A N G L A D E S H 2 3E U . O E 
B R U N E 1 0 0 0 . 0 
BURMA 0 5E 0 . 2 E 
C Y P R U S 0 0 0 . 6 
HONG KONG 28 5 3 0 . 5 
1ND1 A 1 U 0 2 5 . 0 
!NDONES1 A 12 2 1 5 . 2 
! RAN 20 OE 10 .OE 
i RAQ 5 OE 2 .OE 
J O R D A N 0 0 0 . 1 
K O R E A R E P 86 5 8 2 . 8 

0 0 0 . 0 
L E B A N O N ' 3 1 5 . O E 
M A L A Y S i A f 1 U . 5 

-Í 5 3 . 8 
P H I L I P P 16 3 2 8 . U 
S A U D I A R A B I A 6 1 -U 
S 1 N G A P O R E 7 . 9 6 . 0 
SYR IAN 1 . 5 1 . 3 
TA IWAN 48 . 7 5 2 . 9 
T H A I L A N D 3U 0 U3 . 2 
T U R K E Y 1 1 . 2 1 3 . 0 
U . A . E M I R A T 0 0 • 0 . 0 
E U R O P E 1*1 . 6 1*1 . 2 
Y U G O S L A V I A U l . 6 U l . 2 

S O C I A L I S T C O U N T R I E S 
OF E A S T E R N E U R O P E . . . 5 0 2 . 3 5 2 6 . 3 

B U L G A R 1 A 33 . O E 3 5 . O E 
C Z E C H O S L O V A K 1 A 95 . 0 8 8 . 0 

165 . O E 1 7 0 . O E 

a b l e A . 1 1 : IMPORTS OF UNWROUGHT A L U M I N I U M 

( T h o u s a n d m e t r i c t o n s ) 

1980 1981 1982 1983 

0 . 1 0 1 0 0 0 . 1 
U 6 . 7 2 8 2 10 8 2 . 9 

u . u 3 1 3 OE 2 .OE 
13 .U 15 7 l U 3 1 8 . 0 
0 . 7 2 1 0 0 0 . 0 
1 . 0 0 8 0 U 0 . 5 E 
1 . 6 1 U 0 9 1 . 2 
3 . 6 1 9 2 9 3 . 3 
1 . 6 1 3 0 9 1 . 1 
0 . 6 0 U 0 3 O . U 
0 . 8 1 1 1 6 1 . 5 

6 2 . 8 UO 2 39 8 1 7 . 5 
0 . 3 0 0 0 0 0 . 0 
1 . 2 1 '6 1 3 1.3 
5 . U 1 U 3 3 3 . 3 
1 . 1 2 3 2 OE 0 . 8 
0 . 1 0 5 3 0 . 3 

1 *15 .8 3 9 3 1* 5 1 2 4 6 3 0 . 1 
0 . 1 0 1 0 1 0 . 1 
3 . U E 6 7E 5 7E 3 . 5 
0 . 0 0 1 0 1 0 . 1 
0 . 3 E 0 3E 0 3E 0 . 5 E 
0 . 0 - 0 0 0 0 0 . 0 

U 0 . 5 38 0 72 2 5 5 . 3 
86 . 5 30 2 6 7 1 7 . 9 
l U . 1 21 1 33 7 2 0 . 1 

7 . 2 10 22 9 27 .U 
1 0 . 0 E 5 OE 3 OE 1 . O E 

0 . 1 0 U 0 5 2 . U 
7 3 . 8 98 6 109 8 1 U 2 . 0 

O . U 1 < 0 5 0 . 7 
U . 5 E 2 OE 1 OE 1 . 3 E 

16 .U 1U 9 23 U l . 9 
2 . 1 2 -7 

/ 5 8 2 . 0 
1 7 . 7 10 U 18 5 1 U . 8 

7 .U 7 9 6 3 7 . 3 
9 . 1 8 U 1 1 0 1 8 . 8 
1 .5 1 7 1 8 1 .U 

5 8 . 3 U7 3 3 8 6 1 3 8 . 9 
U U . 8 51 1 58 5 6 U . 5 
1 1 . 2 3U 2 35 1 6 0 . 0 

6 . U 0 1 7 2 7 . 7 
5 8 . 6 51 8 31 1* 3 7 . 5 
5 8 . 6 51 8 3 1 U 3 7 . 5 

5 7 7 . 6 5 1 9 6 5 3 0 3 5 6 6 . 3 
3 7 . O E UO OE U5 OE U 5 . 0 E 
9 3 . 0 8 2 0 66 0 8 8 . 0 

1 7 0 . O E 170 OE 180 OE 1 7 3 . O E 

198U 1985 1986 1987 

0 . 1 0 . 0 0 . 0 0 . 0 
U . 6 2 . 6 1 . 4 2 . 3 
1 . 5 E 1 . 5 E 1 . 5 E 2 . 1 

1 8 . 0 1 1 . 7 21 . 4 1 7 . 9 
2 . 5 0 . 1 0 . 2 0 . 1 
0 . 5 E 0 . 5 E 0 . 5 E 2 . 0 
1 .3 1 . 0 1 . 0 1 . 6 
U . U 1 . 0 1 . 5 3 . 3 
1 . 2 0 . 5 1 . 7 1 . 3 
0 . 5 0 . 5 0 . 5 0 . 6 
1 . 0 0 . 7 0 . 7 0 . 9 

2 5 . 1 2 9 . 7 4 4 . 3 3 3 . 2 
0 . 0 0 0 0 . 0 0 . 0 
1 . 2 1 . U 1 . 6 1 . 8 
3 . U u 0 5 . 3 5 . 9 
1 . 0 1 5 2 . 0 2 . 7 
0 . 2 0 1 3 . 7 1 . 8 

5 7 5 . 7 6 7 7 5 E 6 5 8 1 7 9 2 . 9 
0 . 1 0 0 0 . 0 0 . 0 
3 . 0 12 0 8 . 6 5 . 0 
0. 1 0 1 0 . 1 0 . 1 
O . U E 0 UE 0 . 4 E 0 . 5 E 
0 . 0 0 0 2 . 0 4 . 7 

3 5 . 6 76 1 4 6 9 • 7 0 . 5 
5 U . 8 U 1 7 64 2 4 1 . 7 
1 7 . 2 1 1 9 9 6 1 2 . 1 
2 5 . 0 13 0 13 6 9 . 5 

1 . O E 1 5 E 1 5E 1 . 5 E 
2 . 7 5 3 4 5 5 . 3 

1U3 . 2 2 0 0 U 134 5 2 0 0 . 2 
O . U 1 OE 1 OE 1 . O E 
2 . 1 2 . 0 E 2 OE 2 . 0 E 

3 1 . 7 21 2 2 6 4 1 9 . 8 
1 . 8 7 4 7 7 8 . 0 E 
6 . 6 U 9 6 3 1 4 . O E 

l U . O 10 1 13 0 1 5 . O E 
1 0 . 8 l U 4 15 7 4 0 . 6 

2 . 5 3 OE 3 OE 3 . 0 E 
9 9 . 9 1U7 2 156 0 1 9 5 . 1 
U 9 . 0 UU 7 4 7 5 5 3 . 7 
6 8 . 5 59 2 E 38 4 8 9 . 6 

0 . 3 0 0 0 2 0 . 0 
31*. 1 39 3 32 0 3 2 . 6 
3 U . 1 39 3 32 0 3 2 . 6 

5 7 0 . 0 5 7 7 4 6 0 7 4 5 8 4 . 1 
5 0 . OE 55 OE 57 OE 5 6 . OE 
9 0 . 0 8 0 0 78 0 7 6 . 0 

1 6 0 . O E 170 OE 165 OE 1 6 0 . O E 

O 



1978 

H U N G A R Y 11+7.6 
P O L A N D 6 0 . 0 E 
R O M A N I A 0 . 0 
U S S R 1.7 

S O C I A L I S T C O U N T R I E S 
OF A S I A 167.6 

C H I N A Í 6 5 . 7 
K O R E A DPR 0 . 9 
V I ETNAM 1 . 0 

T a b t e A . 1 1 IMPORTS OF UNWROUGHT A L U M I N I U M 

( T h o u s a n d m e t r i c t o n s ) 

1979 1980 1981 1982 1983 1984 1985 1986 1987 

1 5 8 . 6 1 8 7 . 9 151+.5 137 1 163 0 163 3 165 3 2 0 5 0 1 9 0 . 0 
73 .OE 8 8 . 7 7 2 . 1 101 2 95 3 101+ 7 102 9 99 9 9 9 . 1 

0 . 0 0 . 0 0 . 0 0 0 2 0 0 9 2 6 1 0 1 . 0 
1 .7 1 . 0 1 . 0 1 0 0 0 1 1 1 6 1 5 2 . 0 

11+7.2E 116.i+E 6 Í+ .3E 174 2E 287 5E 257 5E 4 9 9 9 E 281 2E 159 .6E 

11+6.1 1 1 0 . 2 5 7 . 8 169 6 2 8 3 8 2 5 2 7 4 8 7 9 2 6 6 2 1 4 8 . 1 
0 . 1 5 . 2 5.5 3 6 2 7 3 8 1 1 0 14 OE 1 0 . O E 
1 .OE 1 .OE 1 .OE 1 OE 1 OE ^ OE 1 OE 1 OE 1 . 5 E 



T a b l e A . 1 2 : E X P O R T S OF S E M I - M A N U F A C T U R E D A L U M I N I U M P R O D U C T S 

( T h o u s a n d m e t r i c t o n s ) 

T978 1979 1980 1981 1982 1983 1984 1985 198fi 1987 

WORLO 2 0 1 8 . , 3 2 3 0 2 . ,0 2 3 8 0 . 3 2 3 0 7 . 8 2 4 4 1 . 3 2 8 3 2 , . 5 3 1 1 6 , . 0 3 2 2 3 . 8 3 2 6 1 . 1 3 6 0 5 . 9 

DEVELOPED MARKET 
ECONOMY COUNTR1 E S . . . 1 7 3 8 . , 6 1 9 7 0 , . 6 2 0 0 9 . 9 1961 . 8 2 0 4 1 . 5 2 3 1 6 , . 5 2 5 0 1 . . 3 2 5 1 3 . 5 2 5 5 4 . 8 2 8 4 1 . 6 

AUSTR! A 6 5 . ,4 7 2 . 4 63 . 6 64 . 6 68 . 7 89 . 2 9 2 . 4 9 8 . 1 102 . 6 1 1 4 . 0 
A U S T R A L 1 A 5 , , 1 16 . 6 1 9 . 9 2 6 . 5 37 . 0 50 . 3 54 . 7 6 1 . 3 58 . 7 6 5 . 2 
B E L G I U M 2 2 7 , .3 2 4 2 . 5 2 1 9 . 8 2 2 2 . 8 2 4 3 . 1 2 6 7 . 8 2 8 0 , . 0 2 8 3 . 1 2 8 7 . 6 3 2 3 . 7 

1 9 . , 2 E 14 , . 2 £ 1 5 . O E 23 . 3 E 2 7 . 8 E 4 4 , . 8 E 71 , . 2 E 4 8 . 8 E 44 . 8 E 6 2 . 9 E 
DENMARK 1 2 , . 5 1 5 , . 4 1 8 . 1 16 . 5 19 . 3 24 . 8 2 8 , . 7 2 7 . 9 2 9 . 2 2 8 . 9 

1 9 , ,8 23 . 3 2 8 . 8 2 2 . 8 19 . 1 2 0 , . 7 2 2 , . 9 1 9 . 2 9 . 3 1 1 . 2 
F R A N C E 2 1 7 , . 5 2 6 0 . 9 2 3 3 . 2 2 4 8 . 4 2 6 5 . 3 2 9 4 , . 8 2 8 7 , . 9 2 8 3 . 0 2 8 6 . 3 3 3 5 . 1 
G E R M A N Y , F E D R E P . . . 3 4 4 , . 0 3 8 5 . 4 3 7 2 . 2 3 9 0 . 2 4 3 4 . 2 4 9 4 . 1 5 3 8 , , 2 541 . 8 5 4 5 . 7 5 6 3 . 9 
G R E E C E 2 6 , . 6 30 . 4 3 2 . 8 2 6 . 7 29 . 1 4 0 , . 6 4 8 , , 3 4 9 . 5 39 . 1 4 6 . 5 
I R E L A N D . 1 , . 4 2 . 1 2 . 5 2 1 . 8 1 , . 7 1 , , 0 2 . 0 1 . 7 1 . 6 
I S R A E L 14 , . 4 15 . 7 E 21 . 9 E 15 ! 2 E 14 . 8 E 19 . 5 E 1 5 , . 2 E 1 8 . 7 E 2 0 . 5 E 21 . O E 

1 0 8 , . 8 1 12 ^ 7 8 8 . 4 9 7 . 5 105 . 9 117 , 5 120 , , 0 1 3 4 . 6 138 . 5 142 . 5 
J A P A N 1 3 2 , . 4 E 97 . 8 E 89 . 2 E 126 . 7 E 155 . 5 1 9 8 , . 0 2 2 8 , . 8 2 4 6 . 1 2 2 5 . 5 2 1 3 . 8 

8 0 .4 9 6 . 1 1 0 5 . 0 93 . 6 8 9 . 7 106 . 8 1 0 7 , , 3 1 0 9 . 4 121 . 2 1 3 4 . 1 
NEW Z E A L A N D 2 . 1 3 . 4 6 . 1 6 . 8 9 . 2 7 . 0 9 , , 8 9 . 0 7 . 0 7 . 7 
NORWAY 56 . 7 6 5 . 2 6 6 . 0 68 . 6 6 9 . 4 9 3 , . 5 •32, .4 8 2 . 4 8 5 , . 8 1 0 0 . 4 
P O R T U G A L 0 . 0 4 . 9 3 . 8 2 . 7 3 . 6 5 , .7 1 , , 5 3 . 8 5 , . 0 5 . 2 
SOUTH A F R I C A 2 . IE 3 . 8 E 4 . 0 E 1 . 2 E 0 . 7E 1 , , 6 E 1 , , 7 E 1 . 5 E 1 , . 2 E 1 . O E 

10 . 8 2 1 . 6 1 9 . 5 18 . 8 18 . 2 14 , . 1 2 7 , ,3 3 2 . 1 3 2 , , 1 4 0 . 9 
SWEDEN . 5 63 1 5 0 . 9 45 . 5 49 . 9 55 ,8 • 4 6 . , 3 4 8 . 7 5 6 , .0 5 2 . 3 
S W I T Z E R L A N D 6 6 . 0 76 . 4 7 5 . 3 68 . 4 75 . 4 84 . 5 9 2 . ,2 1 0 1 . 7 1 0 4 , ,9 1 0 6 . 8 
U N ! T E D K 1 N G D O M 63 , 1 73 . 9 1 2 5 . 0 E 81 . 4 98 7 9 5 , . o 1 1 3 , ,0 1 1 5 . 8 1 3 4 , . 5 141 . 6 
U . S . A 2 0 5 . 4 2 7 2 _ 7 3 4 7 . 8 291 . 0 2 0 5 . 1 1 8 8 , . 7 2 3 0 . ,4 1 9 4 . 9 2 1 6 , .9 3 2 0 . 5 

D E V E L C P I N G 
C O U N T R I E S 131 . . -1 1 7 5 , , 8 1 9 5 , . 2 1 8 0 . , 3 2 1 4 , . 3 3 2 8 . . 5 4 2 4 . 5 5 0 8 . 2 4 9 0 , . 8 5 4 1 . 5 

A F R 1 C A 1 6 . 9 E 4 4 . , 2 E 21 , . 2 2 3 . ,9 4 3 , . 5 E 7 3 . . 9 E 1 0 3 , . 5 E 1 3 3 , . 2 1 0 9 , . 6 1 1 4 . 6 
CAMEROON 6 . 0 10 0 5 . 9 8 . , 6 E 8 . 7 8 , . 5 E 3 , . 6 E 7 . IE 5 . 7 5 . 3 
COTE 0 ' I V O I R E 1 2 1 '.6 1 . 5 E 1 ,4 0 , . 9 0 , ,6 0 , . 5 E 0 . 5 0 , . 0 0 . 5 
E G Y P T 9. 3 31 . 7 12 . 4 1 2 . ,8 3 3 , . 2 6 4 , , 1 9 3 , . 5 123 . 8 101 , . 6 1 0 7 . 4 

0 . 1 0 , . 2 0 . 2 0 . 0 . 1 0 , . 1 0 , . IE 0 . 1 0 , , 1 0 . 1 
0 . , 1 0 . 0 0 , . 0 0 , ,0 0 , . 0 0 , ,0 0 , . 0 0 , . 0 0 , . 0 0 . 0 

T A N Z A N 1 A 0 . , 2 E 0 . 7 E 0 . 9 0 . ,6 0 . 6 E 0 , , 6 E 0 , . 6 E 0 . 6 0 , . 6 0 . 6 
T U N I S I A 0 . ,0 0 n . w 0 . 3 0 , ,4 0 . 0 0 , ,0 0 , . 2 1 . 1 1, . 6 0 . 7 

1 2 . , 1 3 8 , . 1 58 . 5 4 9 . .4 19 , . 1 7 0 . ,6 1 3 3 , . 9 , 1 4 7 , . 9 1 4 9 , .4 1 5 1 . O E 
1 , .6 4 . 5 7 . 9 10 , .9 5 . 7 6 , ,3 6 , . 9 8 .4 1 3 , . 5 1 7 . 8 
1 . 3 4 . 2 8 . 0 9 .7 8 , . 5 38 , , 3 5 5 , . 4 E 30 . 1 3 2 , .4 2 7 . 0 
0 . IE 0 . IE 0 ^ 0 , . 1 0 , . IE 0 , , IE 0 , . IE 0 , . IE 0 , , IE 0 . 2 E 
0 .4 0 . 2 0 . 1 0 , , 1 0 , . 1 0 , ,0 0 , . 0 0 . 0 0 , , 1 0 . 5 E 
0 . 3 0 . 1 0 . 2 0 , .2 0 , . 8 1 , , IE 3 , . 2 2 .OE 1 , , 0 E 0 . 4 E 
0 . 0 0 . 1 0 . 2 0 , .4 0 . 3 0 , ,3 0 , . 1 0 , . 0 0 , ,0 0 . 0 

EL S A L V A D 2 . 8 2 . 9 2 . 9 1 , .9 1 .3 1, , 2 E 1 , .9 1 . 0 0 , .7 0 . 3 E 
G U A T E M A L A 0 . 4 0 . 7 0 . 4 0 , ,6 0 . 5 0 , ,6 0 , , 2 0 , . 2 0 , 2 0 . 2 E 



T a b l e A . 1 2 : EXPORTS OF SEMI-MANUFACTURED ALUMINIUM PRODUCTS 

{Thousand m e t r i c t o n s ) 

1978 1979 1980 1981 1982 1983 1984 '985 19SÓ 1987 

J A M A I C A 0 , 7 0 . 6 E 0, ,7 0 . 6 E 0 , , 6 E 0 . 6 E 0 . 6 E 0 . 8 E 1 . O E 1 . O E 
M E X I C O 1 , , 6 1 . 1 0, , 6 E 0 . 2 0, ,3 0 . 8 3 . 4 2 . 5 3 . 0 3 . 0 
N I C A R A G U A 0 , , 8 0 . 1 0. , 1 0 . 0 0 , ,0 0 .0 0 .0 . 0 0 . 0 0 . 0 

0 . 2 0 . 2 0. , 1 0 . 2 0, , 1 0 .2E 0 .2E . 3 E 0 . 3E 0 . 3 E 
U R U G U A Y 0, . 3 0 . 2 0. .0 0 . 1 0, ,0 0, .0 0 . 1 . 1 0 . 2 0 . 3 
V E N E Z U E L A 1, . 6 23 . 1 3 7 . ,2 24 . 4 0, ,8 21 , 1 6 1 . 8 102 . 4 9 6 . 9 1 0 0 . O E 
A S I A M. .0 4 3 . . 2 5 9 . , 1 59 . 3 1 0 1 . ,6 1 1 4 , .7 1 2 5 , . 2 160 . . 4 147 . 5 1 7 1 . 4 
B A H R A I N 0, . 4 0 . 8 3 . "7 2 . 1 2 6 , , 5 2 8 , .0 32 . 0 37 . 0 4 0 . 0 4 5 . 0 
C Y P R U S 0. . 2 0 . 2 0 , . 1 0 . 1 0, , 1 0, . 1 0 . 1 0 0 . 0 0 . 3 
HONG KONG 7 . 9 9 . 1 8 . .9 8 .6 1 0 , ,7 8 , .7 8 . 7 12 . 1 14 , . 3 1 6 . 4 
1 N D ! A 8 . 2 4 . 3 5 . 0 3 . 5 1 0 , ,3 6 , . 5 5 . 6 13 . 5 13 . 0 1 3 . 5 
1 NDONES1 A 0 0 . 8 E 0 . . 5 0 . 3 E 0, , 2 1 .9 2 . 2 0 c; 1 . 4 E 2 . 0 

K O R E A R E P 6 .0 3 .7 1 1 . .9 16 . l E 13 , ,3 • 1 0 , . 1 11 . 0 24 . 2 18 . 1 2 4 . 8 
0 . 5 1 . 1 1 , .7 0 . 5 0, ,6 0, . 4 0 . 4 0 . 4 0 . 4 0 . 4 

L E B A N O N 2 .0 1 .OE 0 , . 5 E 0 . 5 E 0, , 5 E 0, . 5 E 0 . 5 E 0 .OE 0 .OE O . O E 
M A L A Y S 1 A 1 .6 2 . 5 4 , , 5 4 .7 7 , ,0 8 .6 10 . 8 E / , . 3 8 . 8 1 0 . 0 

' PAK1 S T A N 0 .0 0 .0 0. , 0 0 . 1 0, ,0 0 .0 0 .0 r\ p 0 , . 0 0 . 0 
P H I L I P P 1 . 9 0 . 9 2 , ,9 2 . 9 - 4 , , 6 2, . 9 u , . 2 E 0 , ^ £ 0, . 0 0 . 0 
S A U D I ARABIA 0 . 2 0 . 4 0. . 4 0 . 3 0, ,2 0, .2E • J . . 2 . 2 0 . 2 0 . 2 
S 1NGAPORE 3 .6 3 . 9 4 . . 3 4 . 4 6 , ,8 14 , .4 7 . 2 8 , . 0 9 , . 2 8 . 6 
S R I LANKA 0 . 0 0 .0 0, . l E 0 . 0 0, . l E 0, . l E 0 . l E 0 . u 0 , . 0 0 . 0 
T A I W A N 7 . 4 7 .6 7 . 4 6 . 5 6 , ,8 1 2 , .OE 2 0 .OE 30 .6 18 , . 2 . 2 3 . 4 
T H A I L A N D 1 . 4 1 . 4 1 . 6 0 . 8 .0 0 . 9 1 . 1 1 , .0 1 , . 7 1 . 4 
T U R K E Y 5 .6 5 . 5 5 . 6 7 . 9 1 2 , .9 19 . 4 2 5 . 1 25 , , 4 22 , . 2 2 5 . 4 
E U R O P E 55 . 1 50 . 3 5 7 , . 4 48 . 2 5 0 , , 1 6 9 , .4 6 1 . . 9 6 6 , . 7 8 4 , . 3 1 0 4 . 6 
Y U G O S L A V 1 A 55 1 50 .3 57 . 4 4 8 .2 5 0 . 1 6 9 , . 4 61 . 9 6 6 , . 7 8 4 , .3 1 0 4 . 6 

S O C I A L I S T C O U N T R I E S 
OF E A S T E R N E U R O P E . . . l¡+7 . 3E 153 . 6 E 1 6 8 . . 5 E 164 . 3 E 1 8 0 , , 6 E 1 8 2 , . 4E 1 8 4 , . 2 E 1 9 6 , , 4E 2 0 9 . , 5 E 2 1 6 . 6 E 

B U L G A R1 A Y .OE 13 .OE 14 , .OE 13 . O E 1 2 , ,QE 10 , .OE 1 0 , .OE 10, .OE 1 0 , , 0 E 1 0 . O E 
C Z E C H O S L O V A K l A 5 .7E 5 . 5 E 5 , , 3 E 7 .OE 8 , , 0 E 8 , .OE 8 , .OE 9 , ,0E 9 , OE 9 . 0 E 
GERMAN DR 13 .OE 12 . 7E 14 . 6 E 1 5 . 8 E 16 , ,7E 1 7 , ,0E 17, .OE 17 , OE 1 9 , , 0 E 2 0 . O E 
H U N G A R Y 31 . 4 27 . 2 28 . 9 31 . 2 4 2 , , 3 4 8 , . 5 4 5 , . 8 51 , ̂ 7' 5 8 , 8 5 8 . 0 
P O L A N D 0 . 2 E 0 . 2 E 1 . 2 0 . 3 1 , . 6 2, . 9 3 . 4 3 , , 7 2 , ,7 2 . 6 
R O M A N I A 40 . 0 25 .0 34 . 5 2 7 .0 3 0 , ,0 • 3 1 , .0 3 5 , , 0 E 4 0 ! ,0E 4 5 . OE 4 9 . 0 
USSR 50 . O E 70 . O E 7 0 .OE 7 0 .OE 7 0 , .OE 6 5 , • OE 6 5 , .OE 6 5 , , 0 £ 6 5 . OE 66 . OE 

S O C I A L I S T C O U N T R I E S 
OF ASIA 1 . 3 E 2 . O E 5 . 7 E 0 . 9 E . 4 . .9 5 , .0 6, .0 5 . ,7 6. 0 6 . 1 

C H I N A 1 . 3 E 2 .OE 5 . 7 E 0 . 9 E 4 , ,9 5 , .0 6 , , 0 5 , , 7 6 . 0 6 . 1 



T a b l e A . 13 : IMPORTS OF S EM ! - M A H U F A C T U R E D A L U M I N I U M PRODUCTS 

( T h o u s a n d m e t r i c t o n s ) 

1978 1979 / 9S0 1981 1982 1983 1984 935 1936 1987 

WORLD 1 9 0 6 . 3 2 1 7 4 . , 6 2 2 1 3 . , 5 2 1 8 6 . ,9 2 3 0 0 . 4 2 5 6 1 , . 8 2 8 9 5 . 4 2 9 7 8 . 9 3 1 0 0 . 6 3 3 9 5 . 0 

D E V E L O P E D M A R K E T 
ECONOMY C O U N T R I E S . . . 1 4 0 4 . 9 1631 . .7 1 5 9 5 . ,0 1539. ,2 1 6 8 8 . 9 1 9 3 9 , . 5 2 2 7 1 . 1 2 2 5 4 . 5 2 4 5 4 . 7 2 6 6 3.3 

A U S T R 1 A 2 9 . 2 3 6 . , 3 3 8 , ,9 3 7 . ,4 42 ,0 48 . 3 5 1 . 9 . 6 54 . 6 6 3 . 5 
A U S T R A L 1 A 6 . 0 E 8 . 7 1 1 , , 6 1 5 , . 5 15 . 3 E 1 1 . IE 1 4 . 5 E 17 . I E 16 . O E 1 8 . 9 E 
B E L G I U M 7 5 . 7 84 . 3 8 6 , , 1 83 , . 9 86 . 9 9 0 . 2 9 4 . 0 96 . 0 1 10 . 1 1 1 9 . 1 

8 5 . 2 E 1 1 7 , . 3 E 1 0 5 , , OE 1 1 3 , . 5 E 93 . 4 E 117 . 8 E 1 7 7 . IE 155 . 2 E 142 . 9 E 1 6 9 . 9 E 
5 8 . 0 6 2 , . 8 5 9 , , 0 5 3 , . 5 56 . 6 62 . 7 6 3 . 9 6 6 . 5 72 . 8 7 8 . 9 

F 1NLAND 2 4 . 4 3 2 , .2 3 5 , ,0 2 6 , .9 2 8 .2 30 .2 3 0 . 7 2 9 . 7 34 . 6 3 8 . 7 
1 5 3 . 4 198 . 0 2 2 0 , . 0 2 0 0 , .3 215 . 7 2 1 7 . 1 2 1 6 . 6 2 2 4 . 9 2 6 7 . 1 2 8 1 . 6 

G E R M A N Y , F E D R E P . . . 2 0 4 . 9 2 5 8 . 2 2 8 0 , . 5 2 3 6 , . 0 2 5 3 . 2 2 8 5 , . 6 291 . 5 3 14 . 8 3 4 5 1 3 9 6 . 9 
G R E E C E 3. 1 3 . 6 4 , , 0 4 , ,4 4 . 0 5 . 1 5 . 3 4 . 6 7 .6 1 0 . 5 
I C E L A N D 0 . 8 1 .0 1 , ,2 1 , , 2 1 . 2 1 . 0 1 . 1 0 . 9 1 . 2 1 . 4 
! R E L A N D 1 4 . 1 15 .0 1 9 , ,0 1 9 , ,0 21 . 2 27 .4 3 2 . 2 31 . 7 36 . 2 3 9 . 5 

16.6E 15 .9E 15, , 0 E 20, .7E 19 . IE 20 . 4 E 21 .9E 26 .OE 21 .7E 2 3 . 0 
1 T A L Y 6 2 . 3 9 2 . 1 1 1 2 , . 6 83 , ,0 8 5 . 5 1 12 .4 1 1 3 . 2 123 . 3 139 . 1 1 7 0 . 1 
J A P A N 2 5 . 9 33 . 1 4 6 , ,2 31 , . 1 30 . 2 36 .8 4 1 . 6 34 . 8 35 . 6 5 5 . 3 
N E T H E R L A N D S 93 . 7 107 . 4 1 1 7 , , 0 9 5 , ,7 107 . 9 1 1 7 , ,0 1 2 0 . 5 - 126 . 0 134 1 4 9 . 6 
NEW Z E A L A N D 3 . 3 3 . 9 3 , , 5 3 , .2 3 .9 3 , .7 4 . 5 4 . 9 6 . 5 1 0 . 8 
NORWAY 3 9 . 7 36 . 2 4 5 , , 6 43 , . 5 40 . 3 41 , .9 4 6 . 6 47 . 5 54 . 4 3 6 . 5 
P O R T U G A L 15 . 9 13 . 8 15 , .5 14 , . 3 13 . 3 14 , . 3 1 2 . 0 12 . 8 14 . 1 1 6 . 6 
S O U T H A F R ! C A 7 . 4 -7 . 2 1 2 , , 7 1 5 , ,6 12 . 6 1 2 , . 6 1 5 . 1 13 . 7 1 5 , • OE • 1 6 . O E 
S P A IN 12.1 14 . 6 16^ , 8 14 , , 1 18 .5 2 6 , .8 1 8 . 7 22 . 8 4 2 , . 3 5 0 . 4 

5 1 . 1 59 . u 62 , ,0 6 0 , ,8 70 .0 8 0 , ,7 8 3 . 4 77 . 3 8 6 , , 3 8 9 . 5 
S W I T Z E R L A N D 35.5 42 C 50 . S 47 , 5 47 .7 53 . 3 5 6 . 4 62 . 1 65 . 8 6 5 . 7 
UN 1 TED K 1NGDOM 163 .8 188 .8 1 5 5 , .5 159 . 5 2 0 9 .2 2 3 7 , . 5 2 4 8 . 0 2 3 9 . 6 251 . 8 2 9 8 . 7 
U . S . A 221 . 7 198 .2 78 , .9 1 4 6 , .9 211 . 6 2 8 3 , .7 4 9 8 . 3 4 6 5 , , 4 4 9 6 , .4 4 5 8 . 3 

D E V E L O P 1NG 
C O U N T R I E S 3 9 9 . 4 4 3 4 . 0 4 9 7 , . 4 5 3 3 , . 5 5 0 6 .6 5 2 2 , ,6 5 2 2 . 8 5 8 9 , . 8 5 2 9 . 3 6 1 0 . 0 

A F R I C A 6 7 . 2 71 . 0 8 4 , . 6 8 4 , ,4 8 8 , . 5 9 1 . ,8 7 8 . 4 7 1 , ,2 6 6 . 8 6 2 . 7 
A L G E R 1 A 9 . 6 8 , 2 8 .0 1 1 , ,2 9 .0 14 , , 1 1 3 . 5 13 , .6 1 6 . ,8 13.8 
B U R K I N A F A S O 0 . 4 0 . 5 0 .4 0 , . 5 0 . 5 0 , ,4 0 . 3 0 , ,3 0 . 3 0.3 
CAMEROON 1 . 2 E 1 . 2 1 . 3 1 , . 9 E 1 . 0 0 , ,9 0 . 7 0 . 1 1 . 2 1 . 1 
CONGO 0 . 1 0 . 3 0, . 4 0 , .9 1 . 0 3 , ,8 2 . 2 1 , ,6 1 . 8 2 . 0 
C O T E D ' I V O I R E 8 . 3 7 6 . 6 5 , ,6 4 .4 5 , ,6 3 . 3 2 , 9 3 . 0 3 . 0 
E G Y P T 2 . 8 1 1 2 .8 3 , , 4 2 , 3 4 , ,3 1 0 . 0 3 , 6 3 . 1 2 . 7 
E T H I O P I A 0 . 3 0 0 . 3 0, .5 0 . 4 0 , ,4 0 . 4 0, , 3 0 . 3 0 . 3 
GABON 0 . 4 0 . 3 0 .2 0, .7 0 . 7 0, ,2 0 . 3 0, ,3 0 . 4 0 . 4 
GHANA 1 . 4 1 . 5 1 . 3 1 , , 1 0 .7 0 , 7 0 . 3 0. ,8 0 . 3 0 . 8 
K E N Y A 3 . 8 1 . 8 3 . 2 1 , .6 1 . 9 1 , 8 2 . 0 2 . ,0 2 . 0 2 . 0 
L I B E R I A 0 . 5 1 . 0 0 , . 5 0 , ,4 0 .3 0 , ,6 0 . 4 0 . ,5 0 . 5 0 . 5 
L I B Y A N A S P J 4 . 4 5 . 6 1 1 . 0 5 . 3 11 . 3 1 3 . ,0E 1 0 . O E 7 . ,0E 6 . OE 7 . 0 E 
M A D A G A S C A R 0 . 5 1 . 1 0 . 8 0 , . 3 0 . 2 0 , ,3 0 . 2 0 . ,3 0 . 2 0 . 2 
MALAWI 0 . 2 0 . 2 0 , . 2 0 , .3 0 . 2 0 . 1 0 . 1 0 . 1 0 . 1 0 . 1 
MAL 1 0 . 1 0 . 2 0 . 2 0 , . 1 0 . 1 0 . 1 0 . 1 0 . 1 0 . 1 0 . 1 



T a b Ie A . 13 IMPORTS OF S E M I - M A N U F A C T U R E D A L U M I N I U M PRODUCTS 

1978 1979 

M A U R 1 T 1 US 0 . ,5 0 . ,6 
MOROCCO U . 1 6 , .6 
N I G E R 0 , .6 1 , .0 

1 9 . ,2 23 , , 3E 
R E U N I O N 0 . ,3 0, , 3 
S E N E G A L 0.1* 0. , 3 
S 1 E R R A L E O N E 0. ,5 0. , 5 
S U D A N 1 . ,2 1. , 3 
T A N Z A N 1 A 1 . U 1. .6 
TOGO 0. 3 0. .2 
T U N I S I A 2 . 7 2 . .5 
Z A I R E 1 . , 1 1 , , 1 
ZAMB1 A 0. ,9 0. .8 
AMER 1CA 9 8 . .3 1 0 0 . ,6 
A R G E N T ! N A 0. 3 0. .8 
B A H A M A S 0. ,2 0, . 2 
B A R B A D O S 0. ,9 0. . 8 E 
B E L I Z E 0. , 1 0 , . 1 
B E R M U D A 0. . 1 0. 1 

SOL ! V I A 1. .2 1. . 1 
B R A Z I L 11. .5 17 ,9 
C H 1 L E 2 , .2 I*. . t*E 
COLOMB 1 A 2 .7 1+ . 1 
C O S T A R i C A 1* . 1 3 . 9 
C U B A 2 . 2 E 2 .OE 

. 7 2 
ECUADOR 5 . 1 3 .0 
EL S A L V A D U . 1 3 . 6 
F R E N C H G U I A N A 0 . 2 0 . 3 
G U A D A L O U P E Ó . 5 0 . 5 
G U A T E M A L A 2 . 6 2 . 6 
G U Y A N A 0 . 4 0 . 6 
H A l T 1 0 . 2 0 . 2 
HONDURAS .0 1 . 3 
J A M A ! C A . 8 2 . 1 
MART 1N1 QUE 0 . 2 0 . 2 
M E X I C O 25 .0 25 . 8 

0 . 8 0 . 3 
P A R A G U A Y 0 . 2 0 .¡4 
P E R U 1 . 6 1 . 5 
T R . T O B A G O 1 . 3 2 . 3 
U R U G U A Y 0 . 5 0 . 8 
V E N E Z U E L A 21* . 6 17 . 6 
A S I A 2 2 3 .5 2 5 2 . 9 
A F G H A N 1 S T A N 0 . 1 0 . 1 
B A H R A I N 0 . 7 1 .0 
B A N G L A D E S H 3 . O E 2 . 8 E 
C Y P R U S 3 .0 3 . 6 
F I J I 0 . 3 0 .1* 
HONG KONG 11 . 2 11* . 6 
I N D I A 10 .1* 18 . 3 
1NDONES1 A 18 .1* 15 . 9 

( T h o u s a n d m e t r i c t o n s ) 

1980 1981 1982 1983 

0 . 8 0 . 3 0 . 5 0 . 4 
U . 5 1* . 5 5 . 7 5 . 9 
0 . 9 0 .8 0 . 8 0 . 9 

3 0 . 5 E 34 .OE 37 .OE 29 .OE 
0 . 3 0 .3 0 . 3 0 . 2 
0 . 3 0 . 6 0 . 7 0 . 7 
0 . 5 0 . 5 0 . 5 0 . 5 
1 . 5 1. . 4 2 . 0 1 .5 
2 . U 1, , 7 1 , . 8 1 . 2 
0 . 3 0 . . 1 0 . 1 0 . 1 
3 . 6 5 , . 0 4 . 0 2 . 9 
1 . 0 0 . . 7 0 . 8 1 . 2 
0 . 8 0 , , 7 0 . 3 • 0 . 5 

120.3 11*2. . 1 111, .0 6 5 . 4 
1 . 7 2 , . 2 1, . 0 0 . 8 
0 . 2 0 .2 0 . 2 0 . 2 
1 . 9 0 . 9 E 0 . 8 E 2 . 0 E 
0 . 1 0 . 1 0 . 1 0 . 1 
0 . 1 0 . 1 0 . 1 0 . 1 
0 . 9 1 . 0 0 . 4 0 . 9 

1 8 . 6 7 . 6 2 . 8 1 . 3 
5 . 8 6 . 2 3 . 6 3 . 5 
1+.9 7 . 9 6 . 6 8 . 4 
3 . 8 1* . 8 1 . 8 2 . 0 
1 . 6 E 1* . 9 E 2 . O E 1 . 5 E 
2 . 6 1 . 2 1 . 2 1 . 6 
2 . 8 4 . 2 3 . 2 2 . 9 
1 .8 2 . 1 2 . 0 2 . 0 
0 . 3 0 . 3 0 . 1 0 . 1 
0 . 7 0 . 7 0 . 5 0 . 4 
1 . 1* 1 . 9 1 . 6 2 . 5 
0 . 5 0 . 5 0 . 5 0 . 5 
0 . 2 0 . 2 0 . 2 0 . 2 
1 . 3 1 . 0 0 . 5 0 . 7 
1 . 3 -2 . 2 E 2 . 4 E 2 . 5 
0 . 2 0 . 2 0 . 3 0 . 4 

3 3 . 1 59 . 3 46 . 8 8 . 4 
0 . 5 0 . 6 0 . 5 0 . 9 E 
0 . 3 0 . 5 0 . 6 0 . 5 
1 .1* 1 . 2 1 . 9 1 . 3 
1*. 1 3 . 6 5 . 5 5 . 0 
2 . 0 E 1 . 8 E 0 . 4 E 0 . 2 E 

26.2 24 . 7 23 . 4 1 4 . 5 
2 8 2 . 5 2 8 9 .2 2 9 3 , .2 3 5 2 . 1 

0 . 1 0 . 0 0 . 1 0 . 0 
1 .OE 0 . 9 0 . 6 E 0 . 5 E 
3 .OE 3 . 5 E 1 . 8 E 2 . 0 E 
3 . 6 2 . 7 3 . 8 4 . 2 
0 . ' * 0 . 5 0 . 3 0 . 4 

2 0 . 2 23 . 3 22 . 8 3 2 . 0 
2 2 . 1 2 0 . 4 9 . 8 7 . 5 
2 2 . 2 25 . 2 27 . 6 2 6 . 8 

198U 1985 1986 1987 

0 . 4 0 .4 0 . 4 0 , 4 
6 . 2 4 c 4 . 8 5 . 0 
0 . 9 0 , 9 0 . 9 0 . 9 

1 7 . O E 18 , 0 E 14 .OE 1 1 . O E 
0 . 2 , 0 , 2 0 . 2 0 . 4 
0 . 7 0 , 7 0 . 7 0 . 7 
0 . 5 0 , 5 0 , 5 0 . 5 
1 . 1 1 1 2 . 0 2 . 0 
1 . 3 1 !3 1 . 8 1 . 7 
0 . 2 0 . 2 0 . 2 0 . 2 
3 . 9 3 . 2 2 . 6 3 . 6 
1 . 2 1 . 2 1 . 8 1 . 5 
0 . 5 0 , 5 0 . 3 0 . 5 

8 7 . 5 9 6 , . 6 105 . 0 1 3 0 . 1 
0 . 8 0 , 8 1 . 1 8 . 8 
0 . 2 0 , 2 0 . 2 0 . 2 
2 . 6 E 1 . IE 1 . I E 1 . 5 £ 
0 . 1 0 . 1 0 . 1 0 . 1 
0 . 1 0 . 1 0 . 1 0 . 1 
0.3 0 .3 0 . 3 0 . 3 
2 . 5 2 . 1 1 . 4 4 , 7 
3 .7 2 . 5 2 , 8 3 , 0 
6 . 6 5 . 5 9 , 9 n . 0 
2 . 1 2 . 4 2 , 5 2 . 5 
1 . O E 1 . O E 1 .OE 1 . O E 
1 . 8 2 . ^ 2 . 5 2 . 5 
3 . 3 3 . 0 3 . 0 3 . 0 
2 . 2 2 . . 5 2 . 5 2 . 5 
0 . 1 0 . 1 0 . 1 0 . 1 
0 . 5 0 . 5 0 . 5 0 . 4 
1 . 8 2 , . 0 2 , 0 2 . 0 
0 . 5 0 , . 5 0 , . 5 0 . 5 
0 . 2 0 , .2 0 , . 2 0 . 2 
0 . 8 1 . 0 1 . 3 1 . 3 
2 . 5 3 . 0 3 , . 0 3 . 0 
0 . 3 0 , .2 0 , . 5 0 . 2 

2 0 . 2 3 4 , .2 3 5 , .OE 3 9 . O E 
1 . 2 1 , .2 1 , ,2 1 . 2 
0 . 3 0 , ,4 0 , ,3 0 . 4 
1 . 7 1 , . 7 E 1 , ,9 2 . 0 
5 . 6 5 , ,6 2 , . 5 2 . 7 
0 . IE 0 , ,3 0 , ,4 1 . 0 

2 4 . 4 21 , ^ 27 , , 1 3 4 . 9 
3 4 0 . 7 4 0 6 , . 4 3 4 3 , , 7 404 .8 

0 . 0 0 , . 0 0 , , 1 0 . 0 
0 . 4 E 0 , , 4 E 0 , , 4 E 0 . 4 E 
6 . 0 E 6 , . 3 E 3 , . IE 2 . 7 E 
4 . 1 4 , , 1 2 , , 5 1 . 3 
0 . 6 0 , , 5 0 , ,5 0 . 6 

3 3 . 7 7 4 , ,4 5 8 , ,9 7 1 . 0 
6 . 3 2 7 , , 1 3 0 . , 0 E 4 0 . O E 

2 0 . 7 2 8 , ,9 23 , 8 1 8 . 0 



T a b l e A . 13 MPORTS OF S E M I - M A N U F A C T U R E D A L U M I N I U M PRODUCTS 

( T h o u s a n d m e t r i c t o n s ) 

1978 1979 1980 1981 1982 1983 1984 1985 19.-6 1987 

I R A N 3 3 ' 7 E 12 0 E 13 6£ 12 5E 1 1 2 E 37 IE 2 2 6 E 14 9E 10 9 E 8 5E 
IRAQ 7 OE 9 7 OE 7 4E 13 IE 4 5E 8 IE 23 9E 1 1 IE 10 OE 
J O R D A N U, 5 5 4 6 7 3 6 3 6 8 5 1 7 5 3 2 2 3 
K O R E A R E P . . . .• 17 0 20 0 19 6 12 5 23 0 24 8 29 3 35 3 30 6 44 5 
K U W A ! T 6 8 1 1 1 

1 16 5 15 5 14 0 18 0 14 7 1 3 9 6 1 1 0 
L E B A N O N 2 5E 3 3E 5 OE 3 5E 2 5 3 OE 2 6 E 2 9 2 8 1 7 

1U 1+ 23 0 21 0 16 8 13 8 16 8 16 7 1 3 6 9 3 10 0 
P A K I S T A N 3 3 4 8 8 8 8 4 13 6 13 . 1 12 9 7 u C. 

J 7 2 
P H I L I P P U 3 6 9 5 4 4 4 13 6 8 9 7 4 6 4 6 4 7 9 

0 9 0 6 0 8 2 4 1 9 1 7 1 3E 1 1 1 2 1 0 
S A U D I A R A B I A 23 6 30 0 41 3 40 4 44 4 58 OE 54 8 43 2 31 7 4 0 5 
S 1NGAPORE 16 k 2 2 2 0 5 27 2 2 7 8 34 8 33 3 32 5 2 9 3 4 0 5 
S R I L A N K A 3 7 6 7 7 3 15 5 6 1 2 4 2 7 3 5 5 3 5 1 

10 5 * i"i 3 1 1 IE 14 3 6 4 1 1 8 12 6 9 0 10 0 9 0 
T A I W A N 7 !+ 1 1 4 1 1 0 9 7 15 0 20 OE 27 OE 32 3E 40 OE 4 8 6 
T H A I L A N D U 9 5 Q 3 3 3 7 3 8 5 1 6 4 4 7 3 6 6 

r 5 0 9 0 9 0* 9 1 1 0 9 1 3 0 3 9 8 5 
U . A . E M 1 RAT 1U OE 12 8 1 1 7 10 3 3 8 1 1 0 10 0 1 0 ,^ 

vj 8 0 8 0 
F R E N C H P O L Y N E S i A . . . 0 3 0 3 0 4 0 4 0 4 0 4 0 5 0 5 0 5 0 5 
NEW C A L F D O N i A 0 1 0 2 0 4 0 3 0 2 0 2 Q 2 0 2 0 2 0 2 
P A P U A NEW GU i N E A . . . 0 5 J c. 0 6 0 7 0 8 0 7 n 7 0 8 0 8 0 8 
E U R O P E 9 5 3 5 8 6 16 4 12 5 12 0 14 8 14 1 12 3 10 9 
Y U G O S L A V i A 9 3 3 6 16 4 12 5 12 0 14 8 14 1 12 3 10 9 u> 

S O C I A L I S T C O U N T R I E S 
)F E A S T E R N E U R O P E . . . 95 0 103 4 107 2 97 3 89 7 82 5 84 4 92 1 85 5 3 7 3 

A L B A N ! A J 2 4 0 6 1 8 1 5 0 1 0 0 6 0 6 0 7 
B U L G - R ! A S 7 2 9 1 3 2 5 7 5 7 6 1 6 8 5 0 6 0 
C Z E C H O S L C V A K i A 10 7 2 J 0 18 3 16 0 16 J 16 2 16 4 21 1 20 0 23 0 

: i - 0 p 1 .•̂  30 0 29 3 25 1 26 4 26 25 5 26 0 2 5 0 
H U N G A R Y 1 0 2 1 g 9 3 15 8 15 0 15 0 14 5 13 0 13 5 13 5 
P O L A N D 23 22 19 8 S 2 6 3 7 4 7 7 7 2 12 1 8 6 
ROMAN I A 6 2 5 9 5 3 0 2 0 7 2 3 7 2 0 2 0 
USSR 10 7 ' 1 0 15 0 15 0 1 7 0 10 1 10 3 16 2 6 3 3 5 

S O C I A L I S T C O U N T R I E S 
OF A S I A 

CH1NA 
K O R E A OPR 
V I E T N A M 

7 . 0 

5.5 
0 . 9 
0 . '6 

5 . 5 

. 4 

.9 

1 3 . 9 

1 2 . 7 
1 . 0 
0 . 2 

1 6 . 9 

1 4 . 7 
2 . 0 
0 . 2 

1 5 . 2 

1 3 . 3 
1 . 2 
0 . 2 

1 7 . 2 

1 4 . 5 
1 . 8 
0 . 9 

1 7 . 1 

15.0 
1 . 1 
1 .0 

4 2 . 5 

4 0 . 9 
1 . 3 
0 . 3 

31 , 

30 , 0, 0 

3 5 . 4 

3 4 . 2 
1 . 0 
0 . 2 



T a b l e A . 14 : E X P O R T S OF A L U M I N I U M WASTE AND S C R A P 

( T h o u s a n d m e t r i c t o n s ) 

1 9 7 3 1979 1980 1981 1982 1933 1984 1983 1986 1987 

6 5 7 . 4 7 7 1 7 9 2 7 . 7 8 0 7 . 4 8 1 0 2 1011 4 1 0 4 9 3 1 194 8 1295 . 1 1 4 7 6 . 8 

DEVELOPED MARKET 
ECONOMY C O U N T R I E S . . . 5 1 4 . 1 6 7 2 4 8 4 4 . 1 6 9 0 . 9 6 9 3 3 8 7 7 0 8 8 7 6 1 0 2 5 1 1095 5 1 2 1 6 . 1 

4 2 . 6 38 9 3 2 . 7 5 6 . 4 ' 51 4 59 5 29 8 33 2 4 3 .4 63 . 6 
4.3E 10 8 1 4 . 6 1 4 . 1 27 3 2 5 3 13 2 19 2 48 .0 44 . 6 

B E L G I U M 2 8 . 7 3 3 5 3 6 . 8 3 8.5 4 0 4 46 8 51 4 46 9 51 9 6 0 . 2 
5 7 . 8 7 0 5 7 8 . 6 7 8 . 8 62 8 81 4 106 6 1 14 7 125 0 127 . 2 

DENMARK 7 . 3 1 1 6 1 1 . 9 1 2 . 4 11 8 15 0. 1 5 7 16 7 20 6 2 5 . 2 
0 . 0 0 0 0 . 0 0 . 3 0 0 0 0 0 2 0 0 0 . 0 0 .0 

F R A N C E 34 . 0 39 8 4 7 . 2 4 9 . 0 6 0 3 • 9 0 4 88 9 9 0 9 99 5 109 . 2 
G E R M A N Y , F E D R E P . . . 5 3 . 0 52 0 6 8 . 9 6 9 . 6 6 7 7 77 7 3 8 2 8 9 7 104 5 135 . 0 
G R E E C E 0 . 9 ' J 3 1 . 0 0 . 4 0 0 0 9 1 3 1 1 0 3 1 . 4 
I R E L A N D 0 . 8 2 2 3 . 5 2 . 4 3 5 4 2 4 1 5 2 8 1 8 C 

1 S R A E L 2 . 7 2 4 . 8 E 5 . 2 3 6E 3 4 2 4E 1 2E 0 2E 0 2E 
1T A L Y 1 . 7 1 6 2 . 4 3 . 2 ' 3 4 5 7 3 9 5 8 4 2 6 0 
J A P A N 1 . 1 LJ 3 0.9 0 . 5 0 6 0 6 2 1 9 3 
N E T H E R L A N D S 6 2 . 0 6 7 3 7 4.3 7 4 . 3 73 7 30 2 93 3 87 1 9 6 0 105 4 
NEW Z E A L A N D 1 . 2 E 2 3 2 . 5 2 . 5 2 6 3 8 2 5 3 2 4 6 7 7 

NORWAY 2 1 . 5 23 8 1 8 . 6 1 8 . 6 21 6 2 7 4 27 1 28 ' 31 1 38 2 
P O R T U G A L 2 . 7 'A 0 3 . 4 4 . 4 4 2 6 9 'j 2 3 9 3 9 5 
SOUTH A F R I C A 0. IE 0 IE 0 . 2 E 0 . 6 E 0 6 E 0 6E 1 OE 1 OE ! OE 1 OE 

0 . 2 Q -J 0 . 2 0 . 1 0 0 0 2 0 1 0 0 0 6 0 8 
SWEDEN 2 . 2 6 2.4 2 . 3 2 4 5 1 3 2 8 7 13 4 1 1 3 
U N I T E D K INGDOM 1 2 . 7 28 2 3 5 . 7 3 8 . Q 6 0 4 78 9 88 5 90 3 8 9 9 8 7 4 
U . S . A 176 .̂ 5 2 7 3 6 4 0 3 .4 2 1 8 . 8 194 4 2 6 2 4 2 5 8 ¡ 4 374 3 4 7 1 3 6 8 5 

D E V E L O P 1NG 
C O U N T R I E S 20 . 3 22 9 2 6 . 4 3 4 . 4 3 9 5 5 3 1 61 7 59 5 69 3 8 2 1 

A F R 1 C A : . 2 E 3 2E 2 . 3 E 3 . 4 E 2 9 E 3 8E 4 2E 3 2E 6 2 E 3 8 
A L G E R 1 A 0 . 0 0 n 0 . 0 0 . 0 0 0 0 2 0 1 0 4 0 2 0 1 
CAMEROON 0 . 0 0 0 0 . 0 0 . 0 ' 0 0 0 0 0 0 0 0 2 7 0 1 
E G Y P T 1 . 9 E -, 5E 1 . 4 E 1 . 6 E 2 OE 1 7E 1 5E 1 5E 1 5E 2 0 
K E N Y A 0 . 4 ri 5 0 . 8 0 . 6 0 3 0 6 0 5E 0 2 0 0 0 0 
MOROCCO 0 . 9 1 2 0 . 6 1 . 1 0 3 1 1 1 4 0 9 1 2 1 2 
T U N I S I A 0 . 0 0 0 0 . 0 0 . 1 0 3 0 2 0 7 0 2 0 6 0 4 
AMERICA 0.5 0 6 1 . 5 1 .8 1 5E 3 1 5 7E 6 3 6 7 9 1 

BOL 1VI A 0 . 0 0 . 0 0 . 1 0 . 2 0 1 0 0 0 0 0 0 0 0 0 0 
COLOMB 1 A 0 . 0 0 0 0.0 0 . 0 0 0 0 0 0 1 0 1 0 2 1 5 

D O M I N . R E P 0 . 1 0 .3 0 . 0 0.0 0 0 0 0 0 0 0 0 0 0 0 2 

J A M A I C A 0 . 4 0 .3 0.3 0.5E 0 6E 0 6E 0 5E 0 5E 0 5E 0 6 
M E X I C O 0 . 0 0 . 0 0 . 0 0 . 4 0 0 1 7 4 2 5 7 6 0 6 8 
V E N E Z U E L A 0 . 0 0 0 1 . 1 0 . 7 0 8 E 0 8 0 9 E 0 0 0 0 0 0 
ASIA 1 3 . 5 18 . 7 2 2 . 1 2 8 . 9 3 4 6 4 4 5 51 5 49 7 55 0 6 7 5 
C Y P R U S 0 . 2 0 . 2 0 . 2 0 . 3 0 3 0 5 0 6 0 4 0 9 1 3 
HONG KONG 6 . 3 A . 2 1 0 . 2 14.5 16 4 19 1 18 2 18 1 21 3 2 5 5 
I N D O N E S I A 0 . 0 Û . 0 0 . 0 0.3 0 0 0 0 0 4 0 0 0 0 1 5 



T a b l e A . 1 li : E X P O R T S OF A L U M I N I U M WASTE AND S C R A P 

( T h o u s a n d m e t r i c t o n s ) 

7978 J979 1980 1981 1982 1983 198U 1985 1986 1987 

J O R D A N 0 0 0 û 0.0 n, 0 0 0 1 0 2 3 2 3 1 2.2 
K O R E A R E P 0 0 0 0 0.0 0 0 0 0 0 0 0 5 0 4 0 3 0.0 
M A L A Y S 1 A 1 7 2 6 3.0 3 3 3 2 6 1 6 4 7 1 9 0 8.0 
PAK1 S T A N . . . . ; 0 0 0 0 0.0 0 0 0 0 0 2 0 1 0 1 0 0 0.0 
P K I L I P P 0 0 0 0 0.0 0 0 0 0 0 2 0 1 0 0 0 0 0.2 
S A U D I A R A B I A 1 1 •] 5 2.0 4 1 6 9 7 7E 9 OE 7 OE 5 OE 5.0 
S 1NGAPORE 14 2 6 2 6 . 4 6 2 7 4 8 3 10 0 10 7 12 4 15.8 
TA i WAN 0 0 u 0 0.3 0 2 0 4 0 9 2 0 2 7 3 0 8.0 
PAPUA NEW G U I N E A . . . 0 0 0 0 0.0 0 1 0 0 0 0 0 0 0 0 0 0 0.0 

3 1 0 4 0.0 0 2 0 5 1 7 0 3 0 3 1 4 1.7 
Y U G O S L A V I A 3 

•J 1 pi 4 0.0 0 2 0 5 1 7 0 3 0 3 1 4 1 .7 

S O C I A L I S T C O U N T R I E S 
OF E A S T E R N E U R O P E . . . 
BULGARIA 
CZECHOSLOVAK I A 
GERMAN OR 
HUNGARY 
POLAND 
ROMAN 1 A 
USSR 

1 2 3 . O E 
0 . 0 
5 . O E 

1 2 . O E 
1 2 . 1 
15.OE 

7 . 2E 
71 . 7 E 

7 6 . 4 E 
0 , 

5E 
6 E 

4E 
OE 
5E 

9 
1 1 

5 7 . 2 E 
0 . 6 E 
3 . 3 E 
4 . 0 E 

4 
5E 

4 . 6 E 
2 7 . 8 E 

8 2 . IE 
0 . 6 E 
3 . 7 E 
4 . IE 
8 . 7 
4 , 0 E 
4 , 6 E 

5 6 . 4 E 

7 7 . 4 E 
0 . 5 E 
7 . 0 E 
7 . 2 E 
8 . 7 
3 . 0 E 
7 .OE 

4 4 . O E 

81 .3E 
0 . 8 E 
7 . 0 E 
7 .OE 
6 . 5 
3 .OE 
7 . 0 E 

5 0 . O E 

1 0 0 . O E 
0 . 8 E 
9 . 0 E 
8 .OE 
8 . 2 
U . O E 

10.OE 
6 0 . O E 

1 1 0 . 2 E 
1 .OE 
9 .OE 
8 . 0 E 
8 . 2 
U . O E 

1 0 . O E 
7 0 . O E 

130.O E 
1 .OE 

13 .OE 
10 .OE 
9 . 0 
7 .OE 

1 5 . O E 
7 5 . O E 

1 7 5 . 5 E 
1 . O E 

17 . O E 
1 5 . O E 
1 0 . 5 
1 2 . O E 
2 5 . O E 
9 5 . O E 

S O C I A L I S T C O U N T R I E S 
OF A S I A 

;H i N/ 

0 .0 0 . 0 0.0 

0 . 0 

0.0 

0 . 0 

0.0 

0 . 0 

0.0 

0 . 0 

0.0 

0 . 0 

0.0 

0 . 0 

Û . 3 E 

0 . 3 E 

3. I E 

3 . I E 



T a b l e A . 1 5 ; IMPORTS OF A L U M I N I U M WASTE AND S C R A P 

(Thousand m e t r i c tons) 

1978 1979 1980 1981 1982 1982. 1984 1985 1986 1987 

WORLD 6 4 9 . 6 7 3 9 . .6 8 9 0 . ,7 8 2 3 . 1 8 3 6 . 4 1058 . 6 1 0 7 8 . 9 1 2 2 0 . 3 1 3 8 5 . 3 1 5 2 9 . 8 

DEVELOPED MARKET 
ECONOMY C O U N T R I E S . . . 6 1 5 . 3 7 0 3 . 6 864. .9 805, .5 8 0 5 , . 5 1028 . 1 1 0 5 3 , . 1 1 192 . 0 1 3 4 0 . 5 1 4 3 5 . 5 

4 7 . 1 4 4 . . 1 5 2 , ,6 6 8 . 0 6 7 . 4 68 . 4 47 . 5 53 . 1 6 1 . 9 5 4 . 6 
A U S T R A L 1 A 1 . 3 2 , . 0 2 , .3 3 . 0 2 . 4 2 . 7 2 . 6 3 . 0 1 . 9 1 . 2 
B E L G I U H 1 5 . 4 2 6 , . 6 3 3 , .3 39 . 1 51 . 2 53 . 1 5 8 . 0 6 2 . 7 7 1 . 3 9 0 . 9 

2 2 . 0 2 4 , . 3 2 5 , ,7 32 . 5 35 . 1 52 . 5 5 9 , . 3 5 2 . 4 6 7 . 7 5 3 . 7 
DENMARK 1 . 6 1 , ,4 2 , ,3 2 .6 2 . 6 3 . 3 4 , . 3 8 . 9 5 . 3 7 . 2 

0 . 0 3 . 8 2 , .5 6 . 1 8 . 7 22 . 6 16 . 3 33 . 3 4 6 . 2 5 7 . 7 
F R A N C E 4 2 . 3 5 2 , , 2 5 6 , , 7 6 0 . 6 5 9 . 5 • 60 . 0 6 6 , , 5 53 . 3 5 8 . 8 7 0 . 2 
G E R M A N Y , F E D R E P . . . 1 3 7 . 3 1 5 7 , . 1 171 , .8 157 . 8 173 . 6 192 . 5 2 0 8 , , 9 2 0 2 . 9 2 1 5 . 2 2 0 5 . 3 
G R E E C E 0 . 0 0 . 1 0 , . 1 0 . 2 0 . 0 0 . 0 0 , . 0 0 . 0 0 . 1 0 . 0 
I R E L A N D 0 . 4 0 . 4 0 , . 1 0 . 4 0 . 2 0 . 3 0 , . 2 0 . 5 0 . 5 0 . 4 
1S R A E L 0 . 7 0 . 0 0 , ,0 0 . 2 0 . 0 0 . 0 0 , , 1 0 . 1 0 . 1 0 . 1 

8 2 . 8 9 7 .4 123 , . 5 93 . 6 94 . 2 108 . 5 133 , .3 148 , . 5 1 8 2 . 1 1 5 9 . 7 
J A P A N 1 3 9 . 6 181 . 5 2 7 5 , .7 2 0 4 . 9 181 . 7 3 0 2 . 0 2 4 3 , . 3 361 . 1 3 5 8 . 8 4 3 0 . 6 
N E T H E R L A N D S 3 0 . 5 33 . 5 44 , 7 39 . 6 41 . 8 4 8 . 3 57 . 5 6 7 , 2 7 6 . 3 81 . 7 
NEW Z E A L A N D 0 . 0 0 . 0 0 , ,0 0 . 0 0 . 0 0 . 0 0 , . 0 0 , , 0 0 . 0 0 . 8 

0 . 4 0 . 1 . 2 , . 5 0 . 1 1 . 2 1 . 7 2 , . 8 2 , . 1 3 . 2 1 . 4 
P O R T U G A L 0 . 1 0 . 5 0 , , 1 0 . 4 0 . 1 0 . 0 0 , . 0 0 , . 0 0 . 1 0 . 1 
S O U T H A F R I C A 0 . 5 0 . 4 1 , . 8 9 . 2 2 . ̂  7 0 .ON 0 , .ON 0 , .ON O . O N 0 . 0 
S P A IN 3 . 1 4 . 1 5 , . 6 5 . 8 8 . 9 10 . 1 6 , . 0 9 , . 1 19. 1 1 6 . l' 

- SWEDEN 2 . 9 . 8 3 , . 5 3 . 0 2 . 7 2 . 8 2 , 1 . 5 1 . 6 2 . 5 
5 . 0 6 . 3 5 . 8 4 . 0 4 . 1 10 . 9 6 , . 7 4 . 8 7 . 8 1 2 . 6 

U . S . A 8 2 . 3 6 2 . 0 54 . 3 74 . 4 6 7 . 4 88 . 4 1 3 7 , . 7 1 2 7 , . 5 1 6 2 . 5 1 8 8 . 7 

D E V E L O P 1NG 
COUNTR1 ES 2 9 . 2 34 . 5 2 5 , . 3 16 . 8 2 8 , . 8 3 0 , . 1 2 5 . 3 2 7 . , 3 4 3 . 9 9 3 . 1 

1 . 6 2 . 1 2, . 3 ! , .2 0 , . 5 0 . 9 0. , 1 0. , 3 0 .4 0 . 2 
A L G E R 1 A 0 . 4 0 . 1 0 , . 0 0 . 1 0 , 1 0 . 1 0 , „ 1 0 , ,0 0 . 1 0 . 0 
B U R K1N A F A S O 0 . 0 0 . 0 0 . 5 1 . 1 0 . 0 0 . 6 0 , ,0 0 , ,0 0 . 0 0 . 0 
CAMEROON 0 . 0 0 . 0 0 . 0 0 . 0 0 . 1 0 . 0 0 , , 0 0 , , 0 0 . 2 0 . 1 
C O T E D ' I V O I R E 0 . 2 0 .0 0 . 0 0 .0 0 , . 0 0 , . 2 0 . 0 0 . ,2 0 . 0 0 . 0 
E G Y P T 0 . 8 1 . 9 1 . 6 0 . 0 0 . 1 0 . 0 0 , ,0 0 . ,0 0 . 0 0 . Û 
M A D A G A S C A R 0 . 0 0 . 1 0 . 2 0 . 0 0 . 1 0 . 0 0 , ,0 0 . ,0 0 . 0 0 . 0 
MAL 1 0 . 2 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 , ,0 0 . ,0 0 . 0 0 . 0 
MOROCCO 0 . 0 0 . 0 0 . 0 0 . 0 0 . 1 0 . 0 0 , ,0 0 . 1 0 . 1 0 . 1 
AMER 1CA 22 .3 2 2 .8 11 .4 5, . 3 4 , . 8 5 , . 8 2 . ,4 2 . ,5 6 .5 8 .4 
B R A Z I L 2 2 . 3 2 2 . 8 11 . 1 5 . 3 3 . 7 4 . 1 0 , ,2 0 , ,7 3 . 1 4 . 9 
C H I L E 0 . 0 0 .ON 0 .0 0 . 0 1 . 1 1 , 6 2 . ,2 1, ,8 3 . 4 3.5E 
COLOMB 1 A 0 . 0 0 . 0 0 . 0 0 . 0 0 , . 0 0 . 1 0 , ,0 0 , ,0 0 . 0 0 . 0 
J A M A I C A 0 . 0 0 . 0 0 . 2 0 . 0 0 . 0 0 . 0 0 , ,0 0 , ,0 0 . 0 0 . 0 
P E R U 0 . 0 0 .0 0 . 1 0 . 0 0 . 0 0 . 0 0 , .0 0 , ,0 0 . 0 0 . 0 
ASIA 5.3 9 .6 11, .6 10 .3 2 3 , .5 2 3 , .4 2 2 . ,8 2 4 . ,2 36 .8 84.1» 
HONG KONG 0 . 5 0 . 5 1 . 1 0 . 5 0 . 7 1 . 1 1 . , 1 0 , ,9 1 . 3 3 . 1 
1ND1 A 0 . 0 0 . 3 3 . 3 2 . 1 0 . 6 0 . 9 0 , ,2 1 , ,3 1 .OE 1 .OE 



T a b l e A . 15 : IMPORTS OF ALUM 1N1UM WASTE AND SCRAP 

( T h o u s a n d m e t r i c t o n s ) 

1978 1979 1980 1981 1982 1983 198U 1985 1986 1987 

i NDONES i A 0 0 0 . 0 0 . 3 0 . 0 0 . 0 0 . 0 0 . 0 0 0 0 0 0 . 0 
J O R D A N 0 0 0 . 0 0 . 0 0 . 1 0 . 2 0 . 1 0 . 2 0 0 1 0 0 . 7 
K O R E A R E P 3 8 5 . 3 3 . 9 5 . 7 7 . 3 6 . 1 5 . 1 5 6 8 8 U3 . 2 
M A L A Y S 1 A 0 0 0 . 0 0 . 3 0 . 3 0 . 5 0 . 7 0 . 6 1 3 1 3 0 . 8 
P A K I S T A N 0 0 0 . 0 0.0 0 . 0 1 2 . 2 1 3 . 9 1 U . 7 13 6 21 8 2 8 . 0 
P H I L I P P 0 0 0 . 0 0 . 1 0 . 2 0 . 1 0 . 0 0 . 0 0 1 0 3 0 . 3E 
S A U D I A R A B I A 0 1 1 . 5 1.5 0 . 2 0 . 1 0 . 0 0 . 0 0 0 0 0 0 . 0 

0 u 0 . 3 O . U O . U 0 . 6 0 . 6 0 . 8 0 8 0 8 1 . 5 
T H A I L A N D 0 5 1 . 1 0 . 1 0 . 1 0 . 1 0 . 0 0 . 1 0 2 0 U 1 . 5 
T U R K E Y 0 0 0 . 0 0 . 0 0 . 3 0 . 0 0 . 0 0 . 0 0 U 0 1 U . 3 
U . A . E M 1 R A T 0 0 0 . 6 0 . 6 0 . 3 1 . 1 0 . 0 0 . 0 0 0 0 0 0 . 0 
EUROPE 0 0 0 . 0 0.0 0.0 0.0 0.0 0.0 0 3 0 2 0.1 

0 0 0 . 0 0 . 0 0 . 0 0 . 0 - 0 . 0 0 . 0 0 3 0 2 0 . 1 

S O C I A L I S T C O U N T R I E S 
OF E A S T E R N E U R O P E . . . 0 . 5 

C Z E C H O S L O V A K I A 0 . 5 
GERMAN DR 0 . 0 
POLAND 0 . 0 

S O C I A L I S T C O U N T R I ES 
OF A S I A U . 6 

C H I N A U . 5 
K O R E A DPR 0 . 1 

0 . 0 0.0 0.5 
0 . 0 0 . 0 0 . 5 
0 . 0 0 . 0 0 . 0 
0 . 0 0 . 0 0 . 0 

1.5 0 . 5 0.3 

1.5 0 . 5 0 . 3 
0 . 0 0 . 0 0 . 0 

1.8 0.2 0 . 5 
1 . 7 0 . 2 0 . 5 
0 . 1 0 . 0 0 . 0 
0 . 0 0 . 0 0 . 0 

0.3 0.2 0.0 

0 . 0 0 . 2 0 . 0 
0 . 3 0 . 0 0 . 0 

0.6 0.1 O.U 
0 . 5 0 . 1 0 . 3 
0 . 0 0 . 0 0 . 0 ' 
0 . 1 0 . 0 0 . 1 

O.U 0.8 0.8 

O . U 0 . 8 0 . 8 
0 . 0 0 . 0 0 . 0 
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T a b l e A . 1 6 
I n t e r n a t i o n a l t r a d e f l o w s i n b a u x i t e 

( t b o i i s a n d m e t r i c g r o s s w e i g h t ) 

I m p o r t i n g D e v e l o p e d m a r k e t L a t i n A m e r i c a n O t h e r d e v e l o p i n g S o c i a l i s t 

r e g i o n economy c o u n t r i e s and C a r i b b e a n c o u n t r i e s c o u n t r i e s W o r l d 
e x p o r t i n g 

r e g 

1978 1987 1978 1987 1978 1987 1978 1987 1978 1987 

7 0 1 2 . 0 4 5 5 7 . f 

D e v e l o p e d m a r k e t 

" conomy c o u n t r i e s 

l a t i i j i A m e r i c a n 

and C a r i b b e a n 

O t h e r d e v e l o p i n g 

c o u n t r i e s 1 0 9 7 0 . 0 12585 .7 

S o c i a l i s t c o u n t r i e s 8 5 . 5 5 5 2 . 2 

3 . 0 159 .2 0 .1 2 2 . 6 1214 .4 8 2 1 . 6 8 2 2 9 . 5 5 5 6 1 . 2 

1 1 9 3 0 . 2 7 7 2 0 . 0 8 7 . 8 5 9 5 . 0 6 . 5 3 . 0 1197 .0 1 2 0 2 4 . 5 9 5 1 5 . 0 

3 2 . 0 8 0 . 0 7 0 . 0 2 5 0 4 . 1 4 0 9 4 . 7 13554.1 1 6 7 8 2 . 4 

8.1 6 0 1 . 2 4 3 8 . 0 6 8 7 . 7 9 9 8 . 3 

W o r l d 2 9 9 9 8 . 7 2 5 4 1 5 . 7 9 0 . 8 7 8 6 . 2 8 6 . 6 103 .7 4 3 1 7 . 9 6 5 5 1 . 3 3 4 4 9 5 . 8 3 2 8 5 6 . 9 

S o u r c e : UNCTAD s e c r e t a r i a t . 

T a b l e A . 1 7 

I n t e r n a t i o n a l t r a d e f l o w s i n a l u m i n a 

( t h o u s a n d m e t r i c t o n s a c t u a l w e i g h t ) 

I m p o r t i n g 

r e g i o n 

t x p o r t i n g 

r e g i o n 

D e v e l o p e d m a r k e t L a t i n A m e r i c a n O t h e r d e v e l o p i n g 

economy c o u n t r i e s and C a r i b b e a n c o u n t r i e s 

S o c i a l i s t 

c o u n t r i e s W o r l d 

1978 1987 1978 1987 1978 1987 1978 1987 1978 1987 

D e v e l o p e d m a r k e t 
economy c o u n t r i e s 

L a t í n A m e r i c a n 
and^ C a r i b b e a n 

O t h e r d e v e l o p i n g 
c o u n t r i e s 

S o c i a l i s t c o u n t r i e s 

W o r l d 

7 7 0 0 . 1 8 9 5 5 . 1 1 7 8 . 9 5 7 6 . 9 7 8 7 . 2 2 3 1 2 . 4 141 .4 4 1 3 . 7 8 8 0 7 . 6 12258 .1 

3 3 6 7 . 2 3 1 8 9 . Í 9 8 . 6 1 0 0 . 0 8 6 . 9 1 3 . 2 13 .7 3 5 6 6 . 4 3 3 0 3 . 0 

5 3 8 . 4 3 0 3 . 9 — — 8 1 . 6 2 0 9 . 8 1 3 1 . 0 5 5 6 . 9 7 5 1 . 0 1 0 7 0 . 6 

1 1 3 . 8 2 1 . 5 — — 7 . 0 1.9 5 8 6 . 2 6 4 5 . 8 7 0 7 . 0 5 7 5 . 2 

1 1 7 1 9 . 5 1 2 4 7 0 . 3 2 7 7 . 5 6 7 6 . 9 9 5 2 . 7 2 5 4 3 . 3 8 7 2 . 3 1 6 1 6 . 4 1 3 8 3 2 . 0 1 7 3 0 6 . 9 

S o u r c e : UNCTAD s e c r e t a r i a t . 
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T a b l e A . 1 8 

J - P - M r n a t i o n a l t r a d e f l o w s i n unwrough t a l u m i n j u m 
( t h o u s a n d m e t r i c t o n s ) 

l a i p o r t i n g D e v e l o p e d m a r k e t L a t i n A m e r i c a n O t h e r d e v e l o p i n g S o c i a l i s t 

r t y i o i i economy c o u n t r i e s and C a r i b b e a n c o u n t r i e s c o u n t r i e s W o r l d 

E x - ^ ^ i r t i n g 

j n 

1978 1987 1978 1987 1978 1987 1978 1987 1978 1987 

D e v e l o p e d m a r k e t 

pconofTiy c o u n t r i e s 2 6 7 0 , ,2 3 9 9 8 . 7 9 1 . 8 2 8 . 4 2 2 8 . 6 6 1 8 . 2 170 .4 3 5 . 3 3161 .0 4580 .6 

L a t i n A m e r i c a n 
and C a r i b b e a n 6 4 . ,9 7 1 4 . 3 10 .7 4 7 . 6 4 . 0 4 3 . 8 — 7 . 3 79 .6 813 . 0 

O t h e r d e v e l o p i n g 
c o u n t r i e s 3 0 5 . ,7 6 9 1 . 0 9 . 5 1.4 5 3 . 9 194.1 4 7 . 8 4 0 . 6 416 .9 927 .9 

S o c i a l i s t c o u n t r i e s 2 5 3 . .9 2 8 5 . 2 1.2 -- 6 2 . 3 135 .6 3 6 1 . 6 5 0 0 . 1 679 , .0 922 .9 

'/tor Id 3294 , .7 5 6 8 9 . 2 1 1 3 . 2 7 7 . 4 3 4 8 . 8 9 9 1 . 7 5 7 9 . 8 5 8 3 . 3 4336 . 5 7341 .6 

S o u r c e : UNCTAD s e c r e t a r i a t . 

T a b l e A . 1 9 

I n t e r n a t i o n a l t r a d e f l o w s i n s e m i - m a n u f a c t u r e d a l u m i n i u m p r o d u c t s 

( t h o u s a n d m e t r i c t o n s ) 

I m p o r t i n g D e v e l o p e d m a r k e t L a t i n A m e r i c a n O t h e r d e v e l o p i n g S o c i a l i s t 

r e g i o n economy c o u n t r i e s and C a r i b b e a n c o u n t r i e s c o u n t r i e s W o r l d 

E x p o r t i n g 

r e g i o n 

1978 1987 1978 1987 1978 1987 1978 1987 1978 1987 

D e v e l o p e d m a r k e t 

economy c o u n t r i e s 1349. .2 2 4 0 1 . 7 8 1 . ,6 8 4 . 0 2 5 8 . 1 3 0 4 . 7 4 9 . 7 5 0 . 5 1738 .6 2 8 4 0 , ,9 

L a t i n A m e r i c a n 

and C a r i b b e a n 4 . .0 112 .7 8. .1 3 7 . 8 — 0 , 5 •— — 12.1 151, .0 

O t h e r d e v e l o p i n g 

c o u n t r i e s 35 .1 1 9 6 . 8 1 .2 1.1 4 8 . 9 143 .8 2 8 . 4 4 0 . 5 1 1 4 . 6 382 . 2 

S o c i a l i s t c o u n t r i e s 24 .0 3 4 . 0 2 . 8 — 13.7 4 0 . 5 108, ,1 1 4 8 . 5 1 4 8 . 6 223 . 0 

W o r l d 1413 . 3 2 7 4 5 . 2 93 .7 122 .9 3 1 5 . 7 4 8 9 . 5 186, .2 2 3 9 . 5 2 0 1 3 . 9 3597 .1 

S o u r c e : UNCTAD s e c r e t a r i a t . 

I 

I 
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Table A.20 

Aluminium p r i c e s (London Metal Exchange, standard 
grade , cash) US cehts/lb 

19 y ' ' I 64.24 1985 I 49.44 
II 71.72 I i 49.11 
III 71.25 III 45.59 
IV 83.68 V 49.57 

1980 I 93.20 1986 I 51.45 
11 81.31 II 53.10 
III 78.60 III 52.33 
IV 68.98 IV 51.83 

1981 I 65.42 1987 I 57.81 
II 58.91 II 64.79 
III 54.07 III 78.77 
IV 50.69 IV 82.66 

1982 I 48.82 1988 I 100.78 
II 43.68 II 137.20 
III 43.47 III 115.98 
IV 43.90 IV 107.39 

1983 I 54.55 
II 64.71 
III 71.63 
IV 70.03 

1984 I 68.00 
11 59.51 
III 50.07 
IV 49.57 
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Table A.21 
Latin American/Caribbean exports of bauxite (thousand m e t r j ^ t o n s , gross weight) 

t a t i n American North America Europe 
and Caribbean 

Japan Developing 
countries 

S o c i a l i s t 
countries 

Wor ld 

1978 1987 1978 1987 1978 1987 1978 1987 1978 1987 1978 1987 1978 1987 

Brazi 1 4.0 1950.0 — 322.0 — 928.0 — — — 4 .0 3200.C 
Dominican 
Republi c 243.0 756. ,7 81.0 — — — — — 756 .7 324.0 
Guyana 83.8 127.0 1192, ,2 736.0 367.3 152.0 34. ,6 12.0 6.5 3.0 285. 0 1686 .5 1315.r; 
H a i t i — — 629, ,5 — —- — — — — 629 .5 
Jamaica — — 6447, ,8 3765.0 — — — — — 912. 0 6447 .8 4677.( 
Suri nam — 148.0 2395, ,6 150.0 86.4 25.0 18. 0 — -- -- 2500 .0 a/ 323.(. 

Total 87.8 2468.0 11421, ,8 5054.0 455.8 1105.0 52. ,6 )2.0 6.5 3.0 — 1197. ,0 12024 .5 9515.( 

Source: UNCTAD s e c r e t a r i a t , 
a/ Estimate 

Brazi1 
Guyana 
Jamaica 
Suri nam 
Venezuela 

Table A.22 
t a t i n American/Caribbean exports of alumina (thousand metric tons, grgss_weJ£ht) 

Japan Developing S o c i a l i s t 
countries countries 

1978 1987 1978 1987 1978 1987 

Latin American North America Europe 
and Caribbean 
1978 1987 1978 1987 1978 1987 

0.5 
10.0 
88. 1 

100.0 

28.7 
889.3 
381.8 

87.0 

594.0 
308.0 
140.0 

187.4 
1013.8 850.0 
769.4 920.8 

290.0 

0.3 

9.5 
86.9 

13.2 13.7 

World 

1978 1987 

o T T STTC 
251.2 
2140.0 1444.C 
1174.4 1342.f 

430. t 

Total 98.6 100.0 1299.8 1129.0 1970.6 2060.8 9.8 86.9 13.2 13.7 3566.4 3303. C 

Source: UNCTAD se c r e t a r i a t . 

Argenti na 
Brazi1 
Mexico 
Surinam 
Venezuela 

Total 

Table A.23 
Latin American/Caribbean exports of unwrought aluminium [Û ^̂ ^̂  

Japan t a t i n American North America Europe 
and Caribbean 
1978 1987 1978 1987 1978 1987 1978 1987 

Developing 
countries 
1978 1987 

1.1 

9.6 

10.7 

5.9 
1.7 

17.0 
40.0 a/ 7.0 

18.6 
66.7 
3.1 

2.3 15.5 
119.3 

0.2 32.4 
192.7 

4.0 0.5 
43.3 

47.6 

45.0 

24.0 133.4 

26.0 3.2 12.0 
0.4 40.6 a/ -

28.7 178.6 

177.2 

12.2 402.3 4.0 43,! 

Source: UNCTAD s e c r e t a r i a t , 
a/ Estimate. 

S o c i a l i s t 
countries 
1978 1987 

0.1 
7.2 

7.3 

World 

1978 1987 

7.6 

55.0 
17.0 

79,6 

73. t 
430. Í 

3.1 
3.2 

302.8 

813.0 
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Table A.24 
Latin American/Caribbean exports of semi-manufactured products of aluminium (thousand metric tons) 

Japan Developing S o c i a l i s t World Latin American North America Europe 
Caribbean 

Developing 
countries 

S o c i a l i s t 
countries 

19^0 1987 1978 1987 1978 1987 1978 1987 1978 1987 1978 1987 1978 1987 

Argentina 0 .5 2.0 1. .1 4.9 9.3 — 1 .6 — 1 .6 17.8 
Brazi 1 1 .2 22.1 0. .1 3.3 0.8 — 0, .3 0.5 1, .3 27.0 
Chi le 0 . 1 0.2 — — — — — — 0, . 1 0.2 
Colombia 0, .4 0.5 — — — — — — — 0, .4 0.5 
Costa Rica 0, .3 0.4 — — — — — 0, .3 0.4 
El Salvador 2, ,8 0.3 — — — — — — — 2, .8 0.3 
Guatemala 0, .4 0.2 — — — — 0, .4 0.2 
Jamaica 0, .7 1.0 — — — — — — — 0, .7 1.0 
Mexico 0, ,4 2.5 1. 2 0.5 — — — — — 1, .6 3.0 
Nicaragua 0, .8 — — _ — 0, .8 — Peru 0, .2 0.3 — — — — — 0, .2 0.3 
Uruguay 0, .3 0.3 — __ — — — — 0, .3 0.3 
Venezuela — 8.0 1. ,5 62.0 28.5 0.1 1, .5 — 1, .6 100.0 

Total 8, . 1 , 37.8 3. ,9 70.7 38.6 0.1 3, .4 0.5 12. . 1 151.0 

SourcerUNCTAD s e c r e t a r i a t . 

Table A.25 
Latin American/Caribbean exports of aluminium waste and scrap (thousand metric tons) 

Latin American North America Europe Japan Developing S o c i a l i s t World 
and Caribbean countries countries 
1978 1987 1978 1987 1978 1987 1978 1987 1978 1987 1978 1987 1978 1987 

Dominican 
Republic — — 0.1 0.2 — — — — — -- — — 0.1 0.2 
Jamaica — — 0.4 0.6 — — — ~ — — — ~ 0.4 0.6 

Mexico — — — 6.8 — — — -- — — - — — 6.8 
Colombia — — — 1.5 -- -~ ~ — — — — — — 1.5 

fotal — 0.5 9.1 — — — — — — — 0.5 9.1 



123 
Table A.26 

Production capacity f o r alumina grade bauxite 
i n n o n - s o c i a l i s t countries In 1987 and changes u n t i l 1989 and 1995 

(thousand metric tons gross weight per year) 

Changes from 1987 to 1995 a/ 
End 1987 Probable Possible 

DEVELOPED MARKET 
COUNTRIES 44310 

A u s t r a l i a 38750 
France 1050 
Greece 3710 
United States 800 

+450 

+2000 
-750 

-800 

+450 

+2000 
-750 

-800 

DEVELOPING 
COUNTRIES 50665 

AFRICA 16400 

Ghana 500 
Guinea 14700 
S i e r r a Leone 1200 

AMERICA 24265 

B r a z i l 7185 
Dominican Rep. 450 
Guyana 3050 
Jamaica 8280 
Suriname 4600 
Venezuela 700 

ASIA 6400 

India 3550 
Indonesia 1800 
Malaysia 550 
Turkey 500 

EUROPE (Yugoslavia) 3600 

WORLD TOTAL 94975 
WORLD CAPACITY 94975 

+12515 

+1500 

+1500 

+10915 

+2965 

+2600 
+3450 
- 400 
+2300 

+100 

+100 

+12965 
107940 

+22715 

+1500 

+1500 

+20515 

+7865 

+2600 
+5150 
-400 

+5300 

+700 

+700 

+23165 
118140 

Source: UNCTAD Secr e t a r i a t 

a/ Probable changes include expansion projects already r e a l i z e d as well 
as projects under construction, or where financing has been arranged. 
Possible changes also include other expansion projects that would be possible 
to r e a l i z e u n t i l 1995. 
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Table A. 27 

Production capacity for m e t a l l u r g i c a l grade alumina 
i n n o n - s o c i a l i s t countries i n 1987 and changes u n t i l 1989 and 1995 

(thousand metric tons gross weight per year) 

End 1987 
Changes from 1987 to 1995 a/ 

Probable Possible 

DEVELOPED MARKET 
ECONOMY COUNTRIES 19380 

A u s t r a l i a 10250 
Canada 1125 
France 795 
Germany, Fed.Rep. 840 
Greece 600 
Ireland 800 
I t a l y 690 
Japan 250 
Spain 780 
United States 3250 

+2285 

+550 

-795 

+600 
+200 

+200 
+1530 

+2285 

+550 

-795 

+600 
+200 

+200 
+1530 

DEVELOPING 
COUNTRIES 8985 

AFRICA (Guinea) 700 

AMERICA 5975 
B r a z i l 1356 
Guyana 
Jamaica 1910 
Surinam 1400 
Venezuela 1300 

+3685 

+3125 
+825 
+300 
+1300 

+700 

+6235 

+5675 
+1275 
+400 
+1300 

+2700 

ASIA 
India 
Turkey 

1040 
840 
200 

EUROPE (Yugoslavia) 12700 

+700 
+700 

-140 

+700 
+700 

-140 

WORLD TOTAL 28365 
WORLD CAPACITY 28365 

+5970 
34335 

+8520 
36885 

Source: UNCTAD Se c r e t a r i a t 
a/ Probable changes include expansion projects already r e a l i z e d as well 

as projects uner construction, or where financing has been arranged. Possible 
changes also include other expansion projects that would be possible to 
r e a l i z e u n t i l 1995. 
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Table A.28 

Production capacity for non-metallurRlcal grade alvunlna 
In n o n - s o c i a l i s t countries In 1987 and 

probablea/ changes u n t i l 1995 
(thousand metric tons gross weight per year) 

End 1987 Changes from 1987 to 1995 
Developed market 

economy countries 
A u s t r a l i a 
Canada 
France 
Germany, Fed. Rep. 
I t a l y 
Japan 
Spain 
United Kingdom 
United States 

2710 
200 
120 
300 
510 
30 

640 
20 

120 
770 

+605 
+300 

+425 
-90 

-30 

Developing countries 
B r a z i l 
India 
Surinam 
Yugoslavia 

305 
150 
70 
35 
50 

+30 

+30 

TOTAL 3015 +635 

Source : UNCTAD s e c r e t a r i a t 
a/ Changes include expansion projects already r e a l i z e d as w e l l as 

projects which are under construction or where financing has been arranged. 
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Table A.29 

Production capacity for primary alumlnitun i n 
no n - s o c i a l i s t countries i n 1987 and changes u n t i l 1995 

(thousand metric tons per year) 

End 1987 
Changes from 1987 to 1995 a/ 

Probable Possible 

DEVELOPED MARKET 
ECONOMY COUNTRIES 

A u s t r a l i a 
A u s t r i a 
Canada 
France 
Germany, Fed. Rep. 
Greece 
Iceland 
I t a l y 
Japan 
Netherlands 
New Zealand 
Norway 
South A f r i c a 
Spain 
Sweden 
Switzerland 
United Kingdom 
United States 

DEVELOPING COUNTRIES 

AFRICA 
Cameroon 
Egypt 
Ghana 
Libya 

AMERICA 
Argentina 
B r a z i l 
Mexico 
Surinam 
Venezuela 

10409 
1062 

92 
1602 
327 
738 
147 
88 

247 
35 

266 
250 
841 
170 
351 
95 
70 

281 
3747 

3464 

463 
84 

179 
200 

1538 
150 
877 
66 
30 

415 

+1104 
+204 
-80 

+612 
+125 
-47 
-23 
+95 
-50 

+96 
+5 

+10 
-22 

+179 

+2247 

+1280 

+355 

+925 

+2366 
+794 
-80 

+827 
+125 
-47 
-23 

+282 
-50 

+366 
+5 

+10 
-22 

+179 

+3722 

+120 

+120 

+2330 

+555 

+1775 

ASIA 1090 
Bahrain 180 
India 402 
Indonesia 225 
Iran 50 
Qatar 
Republic of Korea 18 
Saudi Arabia 
Turkey 60 
United Aran Emirates 155 

EUROPE(Yugoslavia) 373 
WORLD t o t a l 13873 
WORLD capacity 

+923 
' 240 

H 308 

+240 

+135 

+44 
+3351 
17224 

+1228 
+265 
+308 

+70 
+240 

+210 

+135 

+44 
+6088 
19961 

Souurce: UNCTAD s e c r e t a r i a t . 
a/ Probable changes include expansion projects already r e a l i z e d as well as 
projects which are under construction or where financing has been arranged. 
Possible changes also include other expansion projects that would be possible 
to r e a l i z e u n t i l 1995. 


