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Introduction 

(i) The present study has been prepared jointly by the ECLAC and UNCTAD 
secretariats using financial assistance by UNDP as part of a general 
project aimed at strengthening the external sector of Latin American 
and Caritibean econonies (PROJECT RLA/87/019). objective of the 
study is to identify options open to the governments and industries 
of Latin American and Caribbean countries with regard to the use of 
modern technology to improve the contribution of the ti n industry to 
economic development. A study with the same objective has been 
prepared for aluminium. 

( i i ) While the use of modern technology to improve the situation of the 
ti n industry is a matter of priority, i t was found during the course 
of the work that developments in other areas merited attention. 
Consequently, the scope of the study is 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. 

( H i ) The parts of the study dealing with t i n concentrates/tin metal 
production are based on a report by a consultant for ECLAC, Mr. 
Gilberto Costa Manso of the National Department of Mineral Production 
in Br a s i l i a . Valuable assistance has also been given by a large 
number of persons in the Latin American/Caribbean and international 
t i n industry who have provided information and advice. 

(iv) The main findings of this study, as well as of the one on aluminium, 
are summarized in a shorter report comparing the situation of the two 
industries. A l l the reports are intended for presentation and 
discussion, with a view to finalize recommendations, at a meeting of 
experts at ECLAC headquarters in Santiago in October 1989. 
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Summary 

(v) Chapter I of t h i s study i s devoted to a review of supply of and 
demand f o r t i n i n concentrates, t i n metal and t i n p l a t e since 1978, 
both at the global l e v e l and at the l e v e l of the L a t i n 
American/Caribbean region. 

(vl) The world t i n industry has gone through a period of major 
r e s t r u c t u r i n g during the l a s t decade. The 1985 world t i n market 
collapse had the e f f e c t of increasing the pace and scope of the 
r e s t r u c t u r i n g process. Consiomption continued the downward trend 
s t a r t e d i n the I960's and 1970's. Some of the reasons behind the 
decline i n world t i n demand are slower world economic growth, the 
high p r i c e of t i n compared to other competing materials and i t s , . . 
consequent replacement by aluminium, s t e e l or p l a s t i c s i n a number of 
uses, and technological advances which have reduced the use of t i n 
per u n i t of output. In developing countries, however, demand has 
generally increased. 

( v i i ) The collapse of the i n t e r n a t i o n a l t i n market i n 1985 l e d to the 
closure of a number of the higher cost t i n mines around the world and 
to a c o n s o l i d a t i o n of the world t i n industry. These events coincided 
with the emergence of s i g n i f i c a n t new suppliers to the world t i n 
market, e s p e c i a l l y B r a z i l , which had the lowest costs of production 
i n the 1980's, and China. This l e d to the displacement of B o l i v i a 
both as a producer and exporter to the world market and to a 
reduction i n the importance of the t r a d i t i o n a l South East Asian 
suppliers such as Malaysia, Indonesia and Thailand. 

( v l l i ) While a l l major metals experienced p r i c e f a l l s during most part of 
the 1980's, the International T i n Council, i n an e f f o r t to support 
t i n p r i c e s , purchased large amounts of t i n and t h i s l e d to the 
buildup of record high l e v e l s of stocks. The p r i c e f a l l i n 1985, 
when the purchases had to cease, was therefore more abrupt and severe 
than for other metals. However, since then p r i c e s have r i s e n i n 
response to increased world demand and reductions i n stocks. 
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(Ix) T i n consumption i n the L a t i n American/Caribbean region has been 
generally increasing. But t i n p l a t e consumption has decreased as most 
countries have had to reduce t h e i r imports due to the economic 
d i f f i c u l t i e s of the region. Argentina, Chile and Peru were the only 
countries where t i n p l a t e consumption increased. The decline i n 
t i n p l a t e consumption has r e s u l t e d i n increased excess capacity i n the 
sector i n a l l countries. T i n concentrate production has increased 
s i g n i f i c a n t l y i n B r a z i l , as a r e s u l t of the discovery of new 
deposits, and i n Peru, but i t has decreased i n Argentina and, 
e s p e c i a l l y , i n B o l i v i a . T i n metal production has also increased 
s i g n i f i c a n t l y i n B r a z i l . Increases i n production i n Argentina and 
Mexico were mostly due to increased imports of concentrates. 

(x) L a t i n American and Caribbean t i n concentrate exports to areas outside 
the region have decreased over the l a s t decade as a r e s u l t of a 
d r a s t i c decline i n production and exports by B o l i v i a following the 
1985 world t i n crash. Peru, however, increased i t s exports, 
e s p e c i a l l y to the United States and Western Europe. To t a l t i n metal 
exports from the region increased since the dramatic decline i n 
exports by B o l i v i a was compensated by a large increase i n exports by 
B r a z i l . North America has become the leading trading partner. In 
Western Europe, imports of L a t i n American t i n concentrates have 
declined, while imports of t i n metal and t i n p l a t e from the region 
have expanded. F i n a l l y , exports of semi-manufactured products, 
e s p e c i a l l y t i n p l a t e , increased markedly mainly as a r e s u l t of 
increased exports by B r a z i l , Venezuela and, to a l e s s e r extent, 
Mexico. Tinplate 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, other developing countries 
and s o c i a l i s t countries. 

(xi) I ntra-regional trade i n t i n concentrates and t i n metal decreased 
s i g n i f i c a n t l y over the l a s t decade, one reason being, i n the case of 
concentrates, that B r a z i l , once the l a r g e s t importer i n the region, 
ceased imports as domestic production expanded. For t i n p l a t e , 
although the share of L a t i n American exports to the region has 
declined, actual l e v e l s exported increased. However, i n t r a - r e g i o n a l 
trade i n t i n i n general i s s t i l l r e l a t i v e l y modest. Some of the 
const r a i n t s and d i f f i c u l t i e s which hamper the development of 
i n t r a - r e g i o n a l trade are the l i m i t e d s i z e of domestic markets for 
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t i n , both at the primary stage and f o r processed products, which do 
not allow the development of economies of scale i n t h i s sector; the 
lack of transportation, both i n terms of inland and shipping routes; 
f o r e i g n exchange r e s t r i c t i o n s and customs procedures; the r e l a t i v e l y 
high t a r i f f s l e v i e d i n p a r t i c u l a r on processed t i n products; 
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 impact of a heavy debt 
burden i n the majority of countries i n the region which has 
necessitated reduced l e v e l s of imports. 

( x i i ) Chapter II deals with technology and costs of production i n the t i n 
industry. The cost of mining accounts f o r the major share of the 
t o t a l costs of t i n production. B r a z i l has the lowest costs of 
production i n the world as most of i t s deposits are a l l u v i a l . Tl>e 
only country with costs comparable to B r a z i l i s Indonesia. However, 
the major share of t h i s country's production i s s p l i t between high 
cost gravel pump operations and r e l a t i v e l y low cost off-shore 
dredging. Malaysia and Thailand have the highest costs i n gravel 
pump operations because of the high degree of exhaustion of t h e i r 
resources, while B r a z i l , with higher grade deposits, has the lowest 
cost. B o l via, whose t i n deposits are v i r t u a l l y a l l underground, had 
among the highest costs i n the world. This was one of the reasons 
why i t was so severely a f f e c t e d by the 1985 t i n market c r i s i s as i t 
had to reduce i t s production d r a s t i c a l l y . Recent B o l i v i a n costs are 
d i f f i c u l t to estimate since the e f f e c t s of the r e s t r u c t u r i n g are not 
yet f u l l y absorbed, but B o l i v i a n industry o f f i c i a l s argue that what 
i s l e f t of B o l i v i a n output can be considered as m a r g l n a l l l y 
p r o f i t a b l e . Peru i s r e l a t i v e l y cost competitive while Argentina's 
costs of production are higher. Costs of smelting and r e f i n n i n g i n 
B r a z i l are twice as high as i n Thailand and Malysia, mainly because 
of the long distance between mining and smelting f a c i l i t i e s . B o l i v i a 
has among the highest smelting and r e f i n n i n g costs due to the 
complexity of i t s ore. However, r a t i o n a l i z a t i o n measures being 
c u r r e n t l y introduced are expected to lower o v e r a l l costs. As regards 
t i n p l a t e , L a t i n American producers i n general appear to have 
s i g n i f i c a n t l y higher costs than producers i n the i n d u s t r i a l world. 
B r a z i l , which has a more balanced industry, i s an exception. 
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(x ü i ) In Chapter I I I , the expected development of demand and supply to the 
mid 1990's i s discussed. World t i n supply and demand are expected to 
remain i n equilibrium. The trends already observed during the 1970's 
and 1980's, that i s , the downward trend i n world t i n demand and the 
decline i n world production, are expected to continue into the 
1990's. The consolidation of the world t i n industry following the 
1985 t i n crash, which resulted i n important changes i n the pattern of 
supply and trade f o r both t i n concentrates and t i n metal, w i l l 
continue to exert a s i g n i f i c a n t impact on the world t i n industry. 
A l l t i n producing countries are expected to decrease t h e i r output 
with the exception of B r a z i l whose production w i l l continue to expand 
s u b s t a n t i a l l y . The geoghraphical s h i f t i n t i n smelting i s l i k e l y to 
be enhanced i n the future i n favour of developing countries. T i n 
metal production i s expected to decrease i n the i n d u s t r i a l i z e d 
countries. Smelting i s a very competitive industry and only h i g h l y 
cost e f f e c t i v e smelters w i l l be able to survive i n the long-run. The 
South-East Asian countries, e s p e c i a l l y Malaysia, are expected to 
continue to dominate world t i n smelting, at l e a s t i n the short-run, 
and that region i s expected to continue to provide the largest share 
of both t i n concentrates and t i n metal to the world market. 

(xiv) The L a t i n American and Caribbean region i s expected to enhance i t s 
p o s i t i o n as a major supplier to the world t i n market while demand for 
t i n i n the region w i l l remain r e l a t i v e l y modest compared to 
capacity. The region w i l l continue to be export oriented and r e l y on 
outside markets for i t s continued s u r v i v a l and harmonious 
development. The exportable surplus of t i n metal i s expected to be 
on the order of 44, 000 tons per year i n the mid 1990's or 63 per 
cent of expected production capacity. Therefore, 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 and be attentive to 
developments i n the world market. 
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(xv) Chapter IV deals w i t h the o p p o r t u n i t i e s f o r and c o n s t r a i n t s on 

Increased L a t i n American and Caribbean production. The g r e a t e s t 

o p p o r t u n i t y f o r exports w i l l s t i l l e x i s t In the i n d u s t r i a l c o u n t r i e s , 

the l a r g e s t consuming markets f o r primary t i n metal, e s p e c i a l l y North 

America, the EEC and Japan. Opportunities a l s o e x i s t i n developing 

c o u n t r i e s , e s p e c i a l l y i n A s i a . In the s o c i a l i s t c o u n t r i e s o f Eastern 

Europe, the l e v e l of t i n metal imports i s expected to decrease 

s l i g h t l y . However, these c o u n t r i e s should remain net importers. 

B a r r i e r s to trade i n t i n i n terms of t a r i f f s are n e g l i g i b l e as most 

i n d u s t r i a l i z e d c o u n t r i e s accord duty f r e e treatment on t i n ore and 

concentrates from developing c o u n t r i e s . However, the t a r i f f 

p r o t e c t i o n increases w i t h the degree of processing. There are a l s o a 

number of n o n - t a r i f f b a r r i e r s which r e s t r i c t imports. T a r i f f s are 

g e n e r a l l y higher i n developing c o u n t r i e s and nominal r a t e s o f duty on 

t i n increase with a higher degree of processing. 

( x v i ) T i n exporters i n L a t i n America w i l l a l s o have to consider t h e i r 

f u t u r e marketing s t r a t e g y i n order to be able to penetrate markets i n 

the r e g i o n i t s e l f and elsewhere, e s p e c i a l l y i n developing c o u n t r i e s 

where the highest r a t e of consumption i s expected. As regards 

o p p o r t u n i t i e s f o r i n t r a - r e g i o n a l trade of t i n , a p o t e n t i a l f o r growth 

i n consumption e x i s t s i n p a r t i c u l a r at the semi-manufacturing and 

manufacturing stages. However, c o n s i d e r i n g the p r e v a i l i n g f i n a n c i a l 

d i f f i c u l t i e s of most c o u n t r i e s i n the r e g i o n I t i s d i f f i c u l t to see 

how consumption could be developed, at l e a s t i n the short run. 

( x v i i ) Chapter V sets out conclusions and recommendations. Against the 

background of expected negative growth i n world t i n consumption and 

the e x i s t i n g over c a p a c i t y i n smelting and t i n semimanufacturing 

I n d u s t r i e s , the c h a r a c t e r i s t i c s of the t i n i n d u s t r y are d e l i n e a t e d i n 

order to assess the p o s s i b i l i t i e s f o r any new investments i n the 

region. The processing of t i n f u r t h e r downstream r e q u i r e s 

complementary metals and unless these metals are a v a i l a b l e on 

economic terms, the establishment of p r o c e s s i n g f a c i l i t i e s beyond the 

stage of smelting would face d i f f i c u l t problems. The p r o c e s s i n g o f 

downstream products on the b a s i s of imported m a t e r i a l s 
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Cends to r a i s e production costs rendering the operation 
uncompetitive. However, the a v a i l a b i l i t y of compleaentary metals 
from domestic sources, f o r example lead i n B o l i v i a and B r a z i l and 
s i l v e r i n B o l i v i a , Peru and Mexico would permit the expansion of 
solder a l l o y industries i n those countries. The a v a i l a b i l i t y of 
technology, e s p e c i a l l y i n B r a z i l and Mexico, which are adequately 
equipped to undertake processing of t i n end use products i s l i k e l y to 
f a c i l i t a t e the establishment of further processing. Competitive 
production costs, e s p e c i a l l y i n B r a z i l , favour the expansion and 
further development of the ti n p l a t e industry. 

( x v i i i ) The following recommendations are made: 

Transportation f a c i l i t i e s i n the region need to be improved to 
f a c i l i t a t e trade. 

The incidence 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 on t i n and t i n 
products needs to be reduced and customs duties r a t i o n a l i z e d . 

Promotion and marketing f a c i l i t i e s should be upgraded so as to make 
possible the penetration of other markets, both within the region 
and elsewhere, and to maintain the attractiveness of t i n p l a t e as a 
packaging material. 

Smelting capacities i n the region need to be streamlined and 
r a t i o n a l i z e d and co-operation i n t i n smelting should be further 
developed. Tinplate capacities i n the region need also to be 
r a t i o n a l i z e d i n order to improve e f f i c i e n c y and reduce production 
costs. Opportunities e x i s t to set up processing plants i n the area 
of t i n chemicals, e s p e c i a l l y i n B r a z i l and Mexico. This could be 
done through j o i n t ventures. 

There i s a need to formulate adequate fo r e i g n exchange p o l i c i e s to 
encourage exports of t i n and t i n products from the region as well as 
appropriate f i s c a l p o l i c i e s providing incentives f o r exports. 

Export c r e d i t s and adequate systems of payments f o r the promotion of 
in t r a - r e g i o n a l trade need to be developed. 
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There i s a need to develop co-operation between t i n producing 
countries i n the region as regards research and development i n 
m e t a l l u r g i c a l processes to reduce production costs and develop new 
uses of t i n i n order to slow down the replacement of t i n by other 
materials. This could be done through f i n a n c i a l support to the 
I.T.R.I. 

Compilation and c o l l e c t i o n of comprehensive s t a t i s t i c s , e s p e c i a l l y on 
consumption, with a view to improve market transparency i n the 
domestic markets, would be h e l p f u l i n determining the l e v e l of demand 
for t i n i n the region. The signature or r a t i f i c a t i o n of the Terms of 
Reference of the International T i n Study Group would a s s i s t i n t h i s 
regard. 

The establishment of environmental protection p o l i c i e s to be adopted 
by the large companies operating i n the t i n mining industry would 
help promoting L a t i n American t i n products. 
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I . Development o f t i n supply and demand - 1978-1987 

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

1. T i n was one of the f i r s t metals to be used by man because i t was 
r e l a t i v e l y easy to work. T i n consumption acquired the c h a r a c t e r i s t i c s of a 
mature industry r e l a t i v e l y early. In f a c t , the consumption and production of 
t i n have been r e l a t i v e l y stable since the f i r s t decades of the century. By 
1940, world production was already well above two hundred thousand tons, 
s i m i l a r to what i t would be i n the l a t e 1970s and well above the output 
recorded i n the mid-1980s (see table 1). The main concentrate producing 
countries were already those which ranked u n t i l recently as the most important 
producers, namely Malaysia, Thailand, Indonesia, B o l i v i a , China and, to a 
l e s s e r extent, A u s t r a l i a and Nigeria. 

2. The t i n industry, has been characterized by boosts of demand and 
production, but i t has been the only mineral commodity subject to market 
agreements, f i r s t among producers during the 1930s, and then among producers 
and consumers a f t e r 1956 when the f i r s t International T i n Agreement was signed 
and the International T i n Council (ITC) was established. 

3. Another c h a r a c t e r i s t i c of t h i s mature industry compared to other metal 
in d u s t r i e s i s the degree of s u b s t i t u t i o n i t has had to reckon with f o r a long 
time. This stimulated the producing countries to e s t a b l i s h the International 
T i n Research I n s t i t u t e (ITRI) i n 1932, with the s p e c i f i c aim of undertaking 
research to develop new markets or maintain t r a d i t i o n a l ones. 

4. Although the forces behind the need for the r e s t r u c t u r i n g of the world t i n 
industry were at work since the 1970s, i t was only i n recent years that 
r e s t r u c t u r i n g became imperative, when i t was triggered by the collapse of the 
International T i n Agreement and the suspension of t i n trading on the London 
Metal Exchange. These events coincided with the emergence of B r a z i l as the 
world's leading producing country and to a lesser extent, China. 

5. While a l l major metals experienced p r i c e f a l l s during most part of the 
1980s, the ITC had administered t i n prices i n a c o u n t e r - c y c l i c a l way leading 
to the build-up of record high l e v e l s of stocks. The abrupt p r i c e f a l l i n 
1985 was more severe than expected, with prices decreasing from around US$ 
12,000 during the f i r s t h a l f of the year to US$ 5,000 by the year end. 
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TABLE 1 
World tln-in-concentrate3 production. 1978 to 1987 

(UUU metric tons) 

1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 
Europe 3 .9 3. 1 4 .0 4 .8 5 1 4 .9 5. 7 6. 0 4, 8 4, 2 
A s i a 128 .9 135. 9 136 .2 134 .7 124 4 106 .7 100. 0 88. 6 74. 8 72, 7 
Indonesia 27 .4 29. 4 32 .5 35 .3 33 8 26 .6 23. 2 21. 8 24. 6 26, 2 
Malaysia 62 .7 63. 0 61 .4 59 .9 52 3 41 .4 41. 3 36. 9 29, 1 30, 4 
Thailand 30 .2 34. 0 33 .7 31 .5 26 2 19 .9 21. 6 16, 6 16. 8 14, 8 
Other 8 .4 9. 5 8 .6 8 .0 12 1 18 .8 13. 9 13. 3 4, 3 1. 3 
A f r i c a 10 .1 9. 8 9 .7 8 .5 7 4 6 .9 8. 0 6. 2 3. 9 4, 5 
L a t i n America 38 .5 36. 2 36 .6 40 .4 37 2 42 .2 43. 5 48. 0 41, 6 42, 5 
Argentina 0 .4 0. 4 0 .4 0 .4 0 3 0 .3 0, 3 0. 5 0, 3 0, 2 
B o l i v i a 30 .9 27. 8 27 .3 29 .8 26 8 25 .3 19. 9 16, 1 10, 5 8, 1 
B r a z i l 6 .3 6. 6 6 .9 8 .3 8 2 13 .3 20. 0 26. 5 25. 4 28, 5 
Mexico 0 .1 0. 0 0 .1 0 .0 0 0 0 .1 0. 4 0, 4 0, 6 0. 4 
Peru 0 .7 0. 9 1 .1 1 .5 1 7 2 .4 2. 2 3, 8 4, 8 5. 3 
Developing G 177 .3 181. 8 182 1 183 .6 169 1 155 .6 151. 5 142. 8 120, 3 119. 7 
Nortn America 0 .5 0. 4 0 .3 0 .3 0 2 0 .2 0. 3 0. 3 2. 5 3, 5 
A u s t r a l i a 11 .9 12. 6 11 .6 12 .3 12 1 9 .7 7. 9 6. 9 8, 7 7. 7 
western t; 19 .8 19. 5 19 .3 21 .0 20 9 18 .1 16. 7 15, 9 18. 7 16, 9 
Kastern 0 19 .8 19. 8 18 .0 17 .9 18 0 19 .2 19. 7 19. 0 19, 0 18, 5 
USSR 18 .0 18. 0 16 0 16 .0 16 0 17 ,0 17. 0 16, 0 16. 0 15, 0 
China 18 .0 17. 0 16 .0 16 .0 17 0 17 .5 20. 0 25. 0 28, 0 
To t a l 235 .4 238. 3 235 8 238 .9 224 5 211 .4 206. 9 199, 2 184, 5 184, 9 

Source: UNCTAD s e c r e t a r i a t . 
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6 The maintenance of r e l a t i v e l y high prices during the e a r l y 1980s d i d not 
stimulate the t i n producers to reduce t h e i r costs of production, as d i d other 
m«tal producers (see chapter I I , section C). The consequence of the market 
collapse was that most t r a d i t i o n a l producers s t a r t e d to operate at a l o s s . In 
fa c t , production had already been cut between 1981 and 1985, e s p e c i a l l y by the 
South-East Asian producers. As tables 1 and 2 indicate, t h i s region reduced 
i t s mine and smelter output by over 30 per cent i n th i s period. 

7. In L a t i n America t h i s was also the s i t u a t i o n of B o l i v i a . For many years 
the world's second larges t t i n concentrate producer, B o l i v i a ' s concentrate 
production declined dramatically a f t e r 1981 owing to a mixture of t e c h n i c a l 
and other f a c t o r s , which w i l l be discussed below. 

8. In contrast, B r a z i l i a n production, stimulated by favourable world t i n 
p r i c e s and the discovery of the P i t i n g a deposit, increased s i g n i f i c a n t l y , thus 
more than compensating f o r the reduction of the B o l i v i a n output. Since B r a z i l 
was not a member of the International T i n Agreement, i t was under no 
o b l i g a t i o n to c u r t a i l production. Consequently, the L a t i n American share i n 
world output of t i n i n concentrate increased. 

9. Paradoxically, a f t e r the t i n price collapse i n 1985, a s i g n i f i c a n t number 
of producers increased t h e i r output. In part, t h i s a c t i o n was an attempt to 
compensate for the d r a s t i c reduction i n p r o f i t margins v i a reduction i n unit 
costs through the larger output. This seems to have been the case of 
A u s t r a l i a l / and Indonesia (see table 1). Other companies, both state owned 
and p r i v a t e , b e n e f i t t e d from government incentives and subsidies. This was 
the case of A u s t r a l i a , Malaysia, the United Kingdom and Thailand.2/ 

10. Another common reaction to the depressed p r i c e s (and one which i s common 
to almost a l l metal industries) was the adoption of s e l e c t i v e mining, a 
pr a c t i c e which, by concentrating extraction on the higher grade zones of the 
deposit enables a reduction i n costs.3/ The s e l e c t i v e mining may be j u s t i f i e d 
since i t s adoption may be the condition for the s u r v i v a l of the firm involved, 
but a consequence of t h i s p r a c t i c e i s that i t shortens the mine's l i f e . 
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Table 2 
World primary t i n metal production *̂  (UUU t o n s ) — ^ 

1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 
Devfclv^ping 
counties 159.8 170.1 
A t r i c a 4.5 4.3 
Asia 128.7 138.6 Tñaonesia 25.8 27.8 
Malaysia 71.9 73.1 
Thailand 29.0 33.2 
L a t i n America 26.6 27.2 
Argentina 0.1 0.1 
B o l i v i a 16.2 15.7 
B r a z i l 9.3 10.1 
Mexico 1.0 1.3 
Developed Market 
economy (JountrTes 34.4 31.9 
North America 
United S t a t e s 5.9 20.8 Europe 
1/,bUnited Kingdom 7 A u s t r a l i a 
b i o c l a l i s t 
Countries 
TTSSK 
China 
World 

5.1 
19.5 18.0 18.0 231.7 

4.6 19.0 .7 8.0 5.4 
19.7 18.0 17.0 238.7 

172.8 172,5 156.0 135,2 134,7 132.6 127,0 124.6 4,1 4,2 4.2 3,8 3,7 3,2 1.2 1.6 140.9 139,6 122.6 102.9 94,5 90.0 88,4 87.8 30,5 32,5 29.8 28,4 22,5 20.4 22.1 24.2 71,3 70,3 62.8 53.3 46,9 45.5 43.8 44.4 34.7 32.6 25.5 18,5 19,7 18.0 19.7 15.4 27,8 28,7 29.2 28.5 36,5 39.4 37,4 35.2 0.1 0.1 0.1 0,2 0.2 0.2 0.2 0.2 17,5 19,9 18.9 14.1 15.8 12.9 7.7 2.7 8.8 7.8 9.3 13.0 18.9 24.7 27.5 29.1 1.4 0.9 0,9 1.2 1,6 1.6 2.0 3.2 
25,7 24.8 25,3 25.4 27.7 26.8 24,9 25.4 
3,0 2.1 3,5 2.5 4,0 3,0 3.2 3.9 
14,4 14.3 13,9 15.6 17.2 17.3 16.3 5,9 6.8 8,2 6,4 7,2 7,5 9.2 12.2 4.8 4.2 3.1 2.9 2.9 2.7 1.4 0.6 
19,0 18.3 19.5 21,4E 21,9E 22. 3E 21. 5E 20.6 17,0 16.0 17,0 18. 5E 18. 5E 18, 5E 18, OE 17.0 15.0 16.5 16.5 16.5 17,0 19.0 20.0 25.0 232.5 232.1 217.8 199,0 201,8 201.2 193,9 196.1 

E - Estimates, 
Sources : UNCTAD s e c r e t a r i a t ; M e t a l l g e s e l l s c h a f t and nationa l s t a t i s t i c s for 

Argentina, 
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„ J Table 3 
Production ot secondary t i n metal 

(UUU tons) 

1978 
Europe 6.4 

FTRTGermany 1.5 
United Kingdom 2.7 

United States 1.6 
Canada 0.2 
A u s t r a l i a 0.3 
Argentina 0.1 
B r a z i l 0.2 
Others 0.3 
world 9.1 

1979 1980 1981 
7.2 8.8 9.2 1.6 1.6 1.2 3.4 5.5 6.1 1.8 1.7 1.6 0.2 0.2 0.2 0.4 0.5 0.4 
0.1 0,1 0.1 
0.2 0.2 0,2 0.3 0.3 0.5 10.2 11.8 12,2 

1982 1983 1984 
7.8 8.3 8.9 0.6 0.4 0.4 5.4 6.9 6.7 1.1 1.2 1.1 0.2 0.2 0.2 0.5 0.4 0.5 0.1 0.1 0.1 
0.2 0.2 0.2 0.5 0.2 0.8 10.4 11.0 11,8 

1985 1986 1987 
9,3 
1.0 
7,3 
1.3 
0.2 
0.4 
0.1 
0.2 
0,4 

12.3 

7.1 
0.4 
5.7 
1.1 
0.2 
0.3 
0.1 
0.2 
0.3 
9.4 

6.0 
0.2 
4.8 
1.5 
0.2 
0.3 
0.2 
0.2 
0.3 
8.8 

Source: UNCTAD s e c r e t a r i a t . 
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B. Global t i n demand: 

1. Macro-economic developments and t h e i r influence on t i n demand 

11. World demand for t i n has been d e c l i n i n g f o r several years, mostly as a 
r e s u l t of decreasing consumption i n developed market economy countries 
(D.M.E.C.S), the major consumers. Since 1978, t i n consumption has experienced 
a sharp decline p a r t i c u l a r l y i n the United States and the EEC, and to some 
extent i n Japan. This s i t u a t i o n i s due to a number of f a c t o r s , such as the 
slowdown i n world economic growth, the high p r i c e of t i n compared to other 
competing materials and i t s consequent replacement by, f o r example, aluminium, 
s t e e l or p l a s t i c s i n a number of uses; and technological advances which have 
reduced the use of t i n per un i t of output e s p e c i a l l y i n the production of 
t i n p l a t e , one of i t s major end-uses. 

12. World consumption of primary t i n metal had a negative average growth rate 
of 0.1 per cent from 1978 to 1987. In 1988, consumption i s estimated to have 
increased by 5 to 6 per cent, not taking into account the c e n t r a l l y planned 
economies of Eastern Europe. To t a l t i n consumption, including secondary t i n 
metal, also decreased by an annual average of 0.1 per cent from 1978 to 1987 
as world secondary t i n metal consumption was more or less maintained at a 
l i t t l e over 7,000 tons. Total t i n consumption declined from 229,600 tons i n 
1978 to 227,300 tons i n 1987 (see table 4). 
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Table 4 

Consumption of primary and secondary t i n metal 
(000 of metric tons) 

19 7 8 1 9 8 7 
Primary 

World 222.2 
Developed market 
economy countfTes 
ot Which 146.7 
America 53.7 
EEC 55.4 
Japan 29.6 

Developing countries 
ot which 24.8 
A f r i c a 2.1 
America 9.7 
As i a 11.2 

S o c i a l i s t countries 
ot Eastern J^urõpê 40. 7 
t i o c i a i l s t countries 
ot A s i a 10.0 
E - Estimate 

Secondary 
7.4 

7.0 
2.4 
4.1 

0.4 
0.2 
0.2 

Primary 
220.1 

126.2 
39.6 
47.0 
32.6 

37.4 
1.6 

15.4 
18.9 
43.0 
13.5 

Secondary 
7.2E 

6.9E 
1.3E 
5.2 

0.3 
0.2 
0.1 

Source: UNCTAD s e c r e t a r i a t . 
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14. Between 1975 and 1980, world t i n consumption increased at the modest rate 
of 0,4 per cent per year (see table 5). With the onset of the world economic 
recession i n 1980, world t i n metal consumption f o r the year f e l l to around 
212,000 tons. The combined e f f e c t of the prolongation of the recession and 
*-he continuing technological changes i n the consuming industries r e s u l t e d i n 
fuLi...er declines i n demand for t i n metal to around 195,000 tons i n 1982, a 
drop of 12.5 per cent compared to 1978. In 1983, despite the s t a r t of 
economic recovery i n the i n d u s t r i a l i z e d countries of the West, t i n metal 
consumption stagnated. In 1986 and 1987, world economic growth i n t e n s i f i e d to 
an estimated average of 3.0 per cent and world t i n metal consumption also 
increased at an average of 2.2 per cent per year during t h i s period. However, 
the increase of world t i n demand was p a r t l y due to the sharp drop i n t i n 
p r i c e s which occurred at the end of 1985. T i n demand continued to increase i n 
1988 and e a r l y 1989. The growth of world t i n demand i n these two years i s 
mainly due to the remarkable increase i n t i n consumption i n developing 
countries, e s p e c i a l l y i n L a t i n America, South East A s i a and China. Developed 
market economy countries' t i n consumption i n 1985 and 1986 a c t u a l l y decreased 
and i t was only i n 1987 that i t recovered to 126,200 tons, a l e v e l 14 per cent 
lower than that of 1978, notwithstanding the resumed growth i n t h e i r economies. 

15. In developing countries, although t h e i r economies grew at an annual 
average of 5.0 per cent between 1975 and 1980, t i n metal consumption increased 
at an annual average of only 1.8 per cent. Between 1980 and 1985, despite 
decelerating GDP growth, t i n metal consumption continued to grow at a 
sustained rate of 3.4 per cent (5.7 per cent i n Asia, 1,6 per cent i n L a t i n 
America and -1.3 per cent i n A f r i c a ) . 

16. The period 1985 to 1987 saw a remarkable increase of developing 
countries' t i n metal consumption as o v e r a l l economic growth was resumed. This 
was e s p e c i a l l y true for the countries of South and South East A s i a (Hong Kong, 
India, Malaysia, Pakistan, P h i l i p p i n e s , Republic of Korea, Thailand and 
Taiwan); and L a t i n America (Argentina, B r a z i l , Chile and Mexico). 

2. The development of demand i n d i f f e r e n t end-use sectors 
and s u b s t i t u t i o n e f f e c t s 

17. The replacement of t i n by other competing materials has been one of the 
major f a c t o r s behind the decrease i n world t i n consumption. Table 6 shows t i n 
consvimption by end use i n 1978 and 1986 i n a selected number of i n d u s t r i a l i z e d 
countries representing more than 83 per cent of developed market economy 
c o u n t r i e s ' t i n c o n s u m p t i o n i n 1987. This group of countries might not be 
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13. The world economy grew at a much lower pace between 1978 and 1986 than i n 
the 1960s and e a r l y 1970s. The o v e r a l l low growth of the world economy 
between 1978 and 1987 had a depressing e f f e c t on demand f o r t i n during t h i s 
period, e s p e c i a l l y i n developed market economy coxintries. However, i n 
developing countries, i n sp i t e of the slow growth of t h e i r economies during 
t h i s period, t o t a l demand for t i n increased at an annual average growth rate 
of 4.4 per cent between 1978 and 1986 and 4.5 per cent i n L a t i n America. 

Table 5 
Average growth rates i n (Juif'and primary t i n metal 

consumption In selected years 
GDP 

1978 1975 1980 1986 
T9Tre r9BTJ T7K5 TW7E 

T i n consumption 
1978 1975 1980 1986 
T9T8Ç T¥8U T7S5 T9W 

World 2.7 3.7 
Developed market 
economy countries 2.4 3.3 
Developing 
countries 
of which 2.6 5.1 
L a t i n America 2.2 4.9 
S o c i a l i s t countries 
of Eastern Europe 3.3 4.1 
S o c i a l i s t countries 
of A s i a 8.7 5.5 

2.6 

2.5 

1.6 
4.8 

3.4 

9.7 

3.0 

3.3 

3.0 
2.6 

2.6 

8.9 

-0.4 

-2.4 

4.4 
4.5 

1.8 

3.3 

0.4 

-0.2 

1.8 
3.0 

1.1 

2.1 

0.4 2.2 

-2.2 -4.7 

3.4 6.5 
1.6 11.6 

1.9 -8.1 

3.7 3.8 
Source: UNCTAD Handbook of International Trade and Development 

S t a t i s t i c s , 1988. 
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representative of other countries' pattern of t i n consxmptlon, e s p e c i a l l y 
developing countries and c e n t r a l l y planned economies, but i t accovmts f o r a 
large proportion of world t i n consumption I t appears, that t i n consumption 
u.as decreased i n almost a l l end use sectors with the exception of solder and 
other uses. 

18. Consumption of t i n f o r t i n p l a t e , t r a d i t i o n a l l y the la r g e s t end use of 
t i n , decreased by an annual average rate of -5.1 per cent i n t h i s period and 
i n 1986 represented only 28.1 per cent of t o t a l t i n consumption. This was 
p a r t l y due to replacement of t i n by s t e e l , aluminium, and other materials, i n 
the packaging sector, p a r t i c u l a r l y and i n beverage cans. Solder has become 
the l a r g e s t end user of t i n ; i t s share i n t o t a l t i n consumption f or t h i s group 
of countries increased from 24 per cent i n 1978 to 30.1 per cent i n 
1986. Actual volumes of t i n constamed i n solder increased modestly from 30,000 
tonnes i n 1978 to 31,600 tonnes i n 1986, an average annual growth of 0.7 per 
cent. The expansion of the e l e c t r o n i c s industry, e s p e c i a l l y i n Japan and the 
United States, environmental pressures against the use of lead i n canned 
foods 4/ and plumbings explain the r i s e i n the use ofsolder. S t r i c t e r 
n a t i o n a l and i n t e r n a t i o n a l standards with regard to lead l e v e l s i n canned 
foods apparently brought some can makers to use pure t i n solder as a lead free 
a l t e r n a t i v e to the conventional lead containing product.6. Other uses of t i n 
also increased during the period, e s p e c i a l l y i n the chemical sector f o r the 
production of PVC s t a b i l i z e r s . 
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Table 6 

Consumption of t i n by end use for selected countries a/ 

T o n n e s 
1978 1986 

Average annual 
change, per cent 

Tinplate b/ 
% 

47,300 
37.7 

29,400 
28.1 

-5.8 

Tinning 
% 

5,200 
4.2 

4,700 
4.5 

-1.3 

Solder 
% 

30,000 
23.9 

31,600 
30.1 

0.7 

White metal, babbit 
6e a n t i - f r i c t i o n metal 

% 
10,100 

8.1 
6,600 

6.3 
-5.2 

Bronze and brass 
% 

9,700 
7.7 

7,000 
6.7 

-4.0 

Other 
% 

23,100 
18.4 

25,500 
24.3 

1.2 

Total c/ 
% 

125,400 
100 

104,800 
100 

-2.2 

a/ Include United States, Japan, France, Federal Republic of Germany, I t a l y 
and the United Kingdom. A l l figures rounded to nearest 100 tonnes. 

b/ Figures may include some t i n used i n t i n p l a t e . 
c/ Mainly primary, includes recycled t i n metal f or the United States 

( t i n p l a t e only;, I t a l y and the United Kingdom ( a l l uses). 

Source: ITC t i n s t a t i s t i c s 1976-1986. 
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T i n - Pr i c e s . 
CcTKgt" 

Table 7 
a/1978-87 (actual) and 1988-2000 ^^rolected) 

rtCtuai 
l y . " 

Current$ 
Export Kuala 

LME Cash c/ Value d/ Lumpur e 
MUV a/ 

198 Constant $ 
US GNP b/ 

Kuala "Kuala 
/ LME Cash c/ Lumpur e/ LME cash c/ Ltompure/ 

1979 
1980 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
Proi ected 

,291 
.546 
.678 
.416 
,283 
.299 
,227 
;i95 
NA 
NA 

1.165 
1.380 
1,620 
1,270 
1,190 
1,230 
i.240 
1,200 

606 
660 

TJKS 
1989 
1990 
1995 
2000 
NTT 

1,252 
1 482 
1,644 
1,406 
1,295 
1,303 
1,246 
1,154 

616 
669 

690 
800 
925 

1.200 
1.700 

1.537 
1.626 
1.609 
1,350 
1,241 
1,290 
1,240 
1,154 

NA 
NA 

1,490 
1,558 
1,576 
1,341 
1,252 
1,294 
1,259 
1,195 

521 
515 

490 
535 
610 
663 
750 

2,000 
2,201 
2,190 
1,685 
1,435 
1,399 
1,272 
1,195 

NA 
NA 

Not a v a i l a b l e . 
Deflated by Manufacturing Unit Value (MUV) Index. 
Deflated by US GNP Deflator. 
LME Settlement Pric e , standard grade. 
Developing country export unit value. 
Settlement p r i c e . 
Primary aluminum p r i c e s , 1978-87 (actual) and 1988-2000 (projected) 

1,939 
2,110 
2,145 
1,673 
1,448 
1,403 
1,292 
1,154 

604 
637 

632 
701 
771 
770 
870 

Actual 
iy/8 
1979 
1980 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
Projected 
I W " 
1989 
1990 
1995 
2000 

(^/Ton) 
Current $ 

transactions LME 
Price c/ Cash d/ 

MUV a 
Transactions 

Price c/ 

(Ç/Ton) 
1985 Constant $ 

US GNP 
LME Transactions 
Cash d/ Price / 

b/. LME 
Cash d/ 

1,045 
1,520 
1,730 
1,338 
1,061 
1,495 
1,371 
1,110 
1,261 
1,608 

2,400 
2,100 
1,800 
2,350 
2.900 

1,602 
1.780 
1,262 

991 
1,440 
1,251 
1,041 
1,150 
1,565 

1.244 
1,598 
1,659 
1,276 
1,026 
1.484 
1,385 
1,110 
1,066 
1,237 
1.706 
1,404 
1.186 
1,299 
1,280 

1,685 
1,706 
1,203 

958 
1,430 
1,264 
1,041 

972 
1,204 

1,619 
2,164 
2,258 
1,593 
1,187 
1,610 
1,421 
1,110 
1,236 
1,531 
2,199 
1,840 
1,501 
1,508 
1,485 

2,281 
2,323 
1,502 
1,108 
1,551 
1,297 
1,041 
1,128 
1,491 

Deflated by Manufacturing Unit Value (MUV) index. 
Deflated by US GNP Deflator. 
Certain other transaction, US shipments to Europe, Min 99.5%, c . i . f . 
Europe (Source: Metal B u l l e t i n ) . 
This quotation was published beginning December 20, 
Average bid/asked (Source: Metals Week). 

Sources: Price Prospects f o r major Primary Commodities 
World Bank 
d/ 

Min 99.5%, c. 
1957. 

Report No: 814/88, 
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19. The p r i c e of t i n has been one of the key factors which has brought the 
t i n consuming industries to search for cheaper a l t e r n a t i v e materials. This i s 
i l l u s t r a t e d i n table 7 which shows that, r e l a t i v e to aluminium, t i n prices 
w«re high up to 1985. This has had a negative e f f e c t on consumption. T in, 
therefore, has been gradually replaced i n a number of uses by alviminium, 
s t e e l , p l a s t i c s and other materials. A f t e r 1985, the p r i c e of t i n decreased 
i n 1986, but has since r i s e n . 

20. Another factor contributing to the downward trend i n world t i n demand 
were technological advances i n e l e c t r o l y t i c processes which have reduced the 
use of t i n per square metre of t i n p l a t e (see table 8). 

21. The share of secondary t i n metal, i n t o t a l t i n demand i s quite small (3.2 
per cent i n 1987) compared to other materials l i k e aluminium . Recycling of 
t i n i s undertaken mostly i n developed countries, e s p e c i a l l y i n the United 
States and the EEC. 

Table 8 
T i n used (Kilogrammes per ton of t i n p l a t e produced) 

1977 1982 1983 1984 1985 1986 1987 
United States 4.4 4.0 3.6 3.5 4 . 2 c / 4 . 1 c / 4 . 0 c / 
EEC a/ 5.7 4.8 4.6 4.8 4.3 " 4.4 4.4 
Japan 7.0 6.4 6.3 6.2 6.0 5.8 5.7 
Three regions 5.4 4.7 4.6 4.7 4.6 4.6 4.6 
Rest of World b/ 5.9 5.5 5.6 5.5 5.4 5.4 5.2 
World 5.5 4.9 4.9 4.9 4.8 4.9 4.8 

a/ Including Portugal and Spain. 
5/ Excluding Bulgaria, The People's Republic of China, The German 

Democratic Republic, The People's Republic of Korea and the USSR, 
c/ Figures under in v e s t i g a t i o n . 
Source: International T i n Council, June 1988. 
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3. World trade In t i n at d i f f e r e n t stages of processing 

22. In 1987, exports of tin-in-concentrates represented about 23.4 per cent 
of world t i n i n concentrates production and exports of primary t i n metal about 
¿I per cent of world primary t i n metal production. The l a r g e s t share of world 
trade i n t i n i s i n the form of primary t i n metal. Between 1978 and 1987, 
world trade i n t i n continued the downward trend already begun i n the 1970s. 
Afte r a s l i g h t recovery i n 1981, i t decreased dramatically i n 1982 and 1983, 
recovered i n the following two years, to f a l l again i n 1986. In 1987 the 
t o t a l volume of world t i n exports improved somewhat to a l i t t l e over 2 0 0 , 0 0 0 

tons, a l e v e l much lower than that of 1978 (see tables A8 and AlO). 

23. The s t r u c t u r a l changes already under way i n the 1970s continued 
throughout the 1980s, r e s u l t i n g i n important changes i n the pattern of trade 
for both tin-in-concentrates and primary t i n metal. These changes were 
exacerbated by the 1985 t i n crash which led to closures of a nvimber of the 
higher-cost t i n mines around the world. 

24. The remarkable increase i n smelting capacity i n the developing producing 
countries, which was undertaken i n the 1960s and 1970s i n order to achieve 
greater v e r t i c a l integration, i n i t i a l l y l e d to an increase i n t h e i r exports of 
primary t i n metal and a contraction i n t h e i r exports of t i n i n concentrates. 

25. The emergence of s i g n i f i c a n t new suppliers to the world t i n market, 
e s p e c i a l l y B r a z i l and China, which had the lowest costs of production i n the 
1980s, l e d to the displacement of B o l i v i a both as a major producer and an 
exporter to the world market, and to a reduction i n the importance of the 
t r a d i t i o n a l South East Asian suppliers such as Malaysia, Indonesia and 
Thailand. The dramatic f a l l i n p r i c e s i n 1985 contributed to these changes. 

26. From 1978 to 1982, world exports of t i n i n concentrates dropped from 
41,000 tons to 25,000 tons. However, a f t e r 1983, exports increased 
continuously to regain the l e v e l of 1978, or a l i t t l e over 42,000 tons. The 
decline i n t i n - i n concentrates exports was the r e s u l t of a number of factors 
such as the severe recession of 1981-1983,the reduction i n t i n production by 
small producers such as Argentina, Rwanda, Tanzania and Burma, and the trend 
towards forward i n t e g r a t i o n into primary t i n metal by the majority of 
producers. The only exception was Peru, where both production and exports 
increased throughout the period. 



23 

27. Since 1983, the renewed growth i n tin-in-concentrates exports up to 1987 
was due mainly to the increase i n exports by B o l i v i a , where t i n smelting 
a c t i v i t i e s were d r a s t i c a l l y reduced !_/. In addition, China also became a 
s i g n i f i c a n t exporter of tin-in-concentrates, an estimated 5,600 tons i n 1987. 
Table A8 shows that, while developing countries accounted f o r 69 per cent of 
world exports of t i n i n concentrates i n 1978, t h e i r share went down to around 
57 per cent i n 1987. Argentina and Rwanda ceased exports completely and 
B o l i v i a ' s exports decreased from 13,800tons i n 1978 to an estimated 8,300 tons 
i n 1987. at present, most t i n i n concentrate exported by developing countries 
comes from small producers such as Peru, Namibia and Burma, which have no 
smelting f a c i l i t i e s . Since 1978, re-exports from Singapore have f l u c t u a t e d 
and stood at 7,300 tons i n 1987. 
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28. Developed market economy countries maintained t h e i r share i n world 
exports of tin-in-concentrates at approximately 30 per cent throughout the 
decade, with the exception of 1985, when t h e i r share declined to 25 per cent. 
Although exports by the United Kingdom decreased s i g n i f i c a n t l y between 1980 
and 1985, they recovered i n 1986, to decrease again s l i g h t l y i n 1987 to a 
l e v e l of 2,700 tons. A u s t r a l i a ' s t i n concentrates exports increased i n 1980 
and 1981, declined i n 1983 and recovered i n 1986 and 1987 to around 6,000 
tons. South A f r i c a ' s exports of t i n concentrates decreased by more than h a l f 
between 1978 and 1987, when they stood at an estimated 1,000 tons. 

29. In 1978, the United States and the EEC were the l a r g e s t importers of t i n 
concentrates, sharing between them 57 per cent of world imports (see table 
9). However, the low demand f o r t i n and the shortage of t i n concentrates l e d 
to the closure or reduced operation of many smelters i n these countries. By 
1987, the share of the United States and the EEC i n t o t a l imports had 
consequently f a l l e n to 32 per cent. 

30. In contrast to the s i t u a t i o n i n developed countries, t o t a l 
tin-in-concentrates imports by developing countries increased s t e a d i l y between 
1978 and 1987, doubling over the period to reach 32,600 tons i n 1987, or 65.3 
per cent of world t i n concentrates imports. The bulk of developing countries' 
imports i s accounted for by Malaysia, which i s by f a r the l a r g e s t t i n 
concentrates importer i n the world. The s u b s t a n t i a l increase i n imports into 
Malaysia i n recent years i s l a r g e l y due to imports of concentrates which are 
smelted on a t o l l b a s i s . In 1987, such imports accounted f o r some 90 per cent 
of t o t a l concentrates imports into t h i s country. Mexico 
increased i t s imports throughout the period. The Republic of Korea also 
increased i t s imports i n 1987. Singapore i s a s i g n i f i c a n t importer of t i n 
concentrates f o r re-export. 

31. Imports into the USSR remained stable from 1978 to 1985, decreased 
s l i g h t l y i n 1986, and recovered i n 1987 to an estimated 2.6 per cent of world 
t i n concentrates imports. 
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I ' r i - in- concontratGS a / : E x p o r t s b y d e s t i n a t i o n , 1 9 7 8 

( 0 0 0 t o n s ) 

D e s t i n a t i o n D t M U i l D p t ' d M a r k o L 

E ( ; ( 1 r 1111 n y c < i u n t r " i G s 

W o r l d 

D e u c l o p i n g c o u n t r i e s 

O r i g i n 

T o t a l U n i L e d YEC O t h e r T o t a l L a t i n A s i a A f r i c a 

S t a l e s ( 1 2 . ) A m e r i c a n 

W o r l d - , 

P M E c o u n t r i e s 

U n i t e d S t a t e s 

E E C ( 1 2 ) 

O t h e r s 

4 i . l 2 5 . 4 

1 2 . 6 5 . 1 

2 . 5 

1 0 . 1 

2 . 5 

2 . 6 

L a t i n A m e r i c a 

A s i a 

A f r i c a 

S o c i a l i s t c o u n t r i e s 

o F E u r o p e 

^£9ialist c o u n t r i e s 

o f A s i a 

1 5 . 3 

8 . 0 

5 . 2 

1 3 . 7 

2 . 4 

4 . 2 

4 . 1 1 9 . 7 1 . 6 

0 . 3 4 . 8 

2 . 5 

0 . 3 2 . 3 

D e v e l o p i n g c o u n t r i e s 2 8 . 5 ' 2 0 . 3 3 . 8 1 4 . 9 

3 . 8 9 . 3 

- 2 . 4 

3 . 2 

1 . 6 

0 . 

1 . 0 

1 3 . 9 3 . 6 

7 . 4 0 . 5 

7 . 4 

6 . 5 

1 . 6 

3 . 9 

1 . 0 

0 . 5 

3 . 1 

1 . 6 

1 . 5 

1 0 . 3 

6 . 9 

6 . 9 

3 . 4 

2 . 4 

1 . 0 

S o c i a l i s t S o c i a l i s 
c o u n t r i e s c o u n t r i e s 

o F E u r o p o o f A s i a 

1 . 7 

1 . 7 

1 . 7 

a / E x p o r t s o F t i n - i n - c o n c e n t r < a l c s a s d e f i n e d i n t h e S I T C i t e m 2 8 7 . 6 . 

S o u r c e : Q u a r t e r l y S t a t i s t i c a l H u l l o t i n , I n t e r n a t i o n a l T i n C o u n c i l ; N a t i o n a l t r a d e S t a t i s t i c s . 



T a b l e 1 0 

' r ' - : i f } . : . < - 1 > n c e n t r â t e s a / \ E x p o r t s b y d e s t i n a t i o n , 19ft7 
( 0 0 0 t o n s ) 

D e s t i n a t i o n De\/pli>r>iMÍ m a r k e t 

e c o n o i i i y c o u n t r i e s 

W o r l d 

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 l is 

o F E u r o p e 

S o c i a l i s t 

c o u n t r i e s 

o f A s i a 

C o u n t r i e s 

n o t 

e l s e w h e r e 

O r i g i n 

T o t a l III! i t o d 
S l a t e s 

E E C 

( 1 2 ) 

O t h e r T o t a l L a t i n 

A m e r i c a n 

A s i a A f r i c a s p e c i T i e d 

W o r l d 4 2 . 3 1 9 . 9 6 . 5 1 2 . 8 0 . 6 2 1 . 0 , 0 . 7 2 0 . 3 - 1 . 2 - 0 . 2 

D M E c o u n t r i e s 1 2 . 7 6 , 3 0 . 1 6 . 2 - 6 . 2 0 . 2 6 . 0 - - - 0 . 2 

U n i t e d S t a t e s — — — _ — — _ 
E E C ( 1 2 ) 2 . 7 2 . 7 - 2 . 7 - - - - --- - — 
O t h e r s 1 0 . 0 3 . 6 0 . 1 3 . 5 — 6 . 2 0 . 2 6 . 0 — - - 0 . 2 

D e v e l o p i n g c o u n t r i e s 2 4 . 0 1 3 . 6 6 . 4 6 . 6 0 . 6 9 , 2 0 . 5 8 . 7 - 1 . 2 -• -
L a t i n A m e r i c a 1 2 . 7 1 2 . 2 6 , 2 5 . 5 0 . 5 0 . 5 0 . 5 _ 
A s i a 9 . 3 Ó . 3 0 . I 0 . 2 - 7 . 8 — 7 . 8 - 1 . 2 _ _ 
A f r i c a 2 . 0 1 . 1 0 . 1 0 . 9 0 . 1 0 . 9 - 0 . 9 - -• - -

S o c i a l i s t c o u n t r i e s 

o f E u r o p e - - - - • — - - - - - -
S o c i a l i s t c o u n t r i e s 

o f A s i a 5 . 6 5 . 6 5 . 6 

a / S I T C i t e m 2 8 7 . 6 , 

S o u r c e : S e e t a b l e 9 . 
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T a b l e 1 1 

Li n m e t a l a / : E x p o r t s b y d e s t i n a t i o n , 1 9 7 f i 

( 0 0 0 t o n s ) 

D e s t i n a t i o n O u u e l u p o d m a r k e t 

( M o n o i i i y c o u n t r i e s 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 S o c i a l i s t 

W o r l d c o u n t r i e s c o u n t r i e s 

o f E u r o p e o f A s i a 

T o t r i i U n i t e d l E C O t h e r T o t a l L a t i n A s i a A f r i c a 

O r i g i n b/ s t a t e s ( 1 2 ) b / A m e r i c a n 

W o r l d 1 7 2 . 1 1 3 6 . 3 3 0 . 6 6 6 . 4 3 1 . 3 2 1 . 5 2 . 4 1 6 . 7 0 . 5 1 3 . 1 - 1 . 2 

D M E c o u n t r i e s 2 1 . 3 1 4 .<) 0 . 3 1 2 . 8 1 . 8 1 . 4 0 . 6 0 . 5 0 . 3 4 . 9 - 0 . 1 

U n i t e d S t a t e s 0 . 5 0 . 1 _ 0 . 1 0 . 3 0 . 3 _ 0 . 1 

E E C ( 1 2 ) 1 2 . 4 1 2 . 5 0 . 3 1 0 . 8 1 . 4 1 . 0 0 . 3 0 . 4 0 . 3 4 . 8 _ 0 . I 

O t h e r s 2 . 4 2 . 3 - 2 . 0 0 . 3 0 . 1 - 0 . 1 - -- - -
D e v e l o p i n g c o u n t r i e s 1 4 5 . 4 1 1 8 . 1 3 6 . 7 5 2 . 1 2 9 . 3 1 8 . 3 1 . 8 1 6 . 3 0 . 2 7 . 9 - 1 . 1 

L a t i n A m e r i c a 1 7 . 6 9 . 9 5 . 2 4 . 7 — 1 . 8 1 . 8 5 . . 9 

A s i a 1 2 2 . 8 1 0 3 . 6 3 1 . 5 1 4 2 . 8 2 9 . 3 1 6 . 5 - 1 6 . 3 0 . 2 2 . 0 — 0 . 7 

A f r i c a 5 . 0 4 . 6 - 4 . 6 — - - - - 0 . 4 

S o c i a l i s t c o u n t r i e s 

o f E u r o p e — — — — — — — - - -
S o c i a l i s t c o u n t r i e s 

o f A s i a 5 . 4 3 . 3 1 . 6 1 . 5 0 . 2 1 . 8 0 . 1 — 0 . 3 — — 
a / E x p o r t s o f t i n m e t a l a s d e f i n e d i n t h e S I T C i t e m 6 8 7 . 1 ( t i n a n d t i n a l l o y s , u n w r o u g h t ) , b y d e s t i n a t i o n s a s r e p o r t e d b> 

e x p o r t i n g c o u n t r i e s . I n s o m e c a s e s , s u c h d e s t i n a t i o n s d o n o t r e p r e s e n t t h e f i n a l d e s t i n a t i o n . F o r e x a m p l e , t i n e x p o r t e d t o 

S i n g a p o r e w a s r e - e x p o r t e d , t h e d e s t i n a t i o n s o f t h e s e r e - e x p o r t s b e i n g ( i n t o n s ) : T o t a l : 2 8 , 3 0 1 ; D e v e l o p e d m a r k e t e c o n o m y 

c o u n t r i e s : 2 2 , 6 8 6 , o f w h i c h U n i t e d S t a t e s : 2 , 2 6 9 ; E E C : 4 , 8 4 0 ; o t h e r s : 9 , 5 7 7 ; d e v e l o p i n g c o u n t r i e s : 4 , 7 1 5 ; a l l t o A s i a ; 

s o c i a l i s t c o u n t r i e s o f E u r o p e : 2 7 0 ; u n s p e c i f i e d : 6 3 0 . 

t ) / " T o t a l d e v e l o p i n g c o u n t r i e ; ; " i n c l u d e s Y u g o s l a v i a . S u b - t o t a l s m a y n o t a d d , d u e t o u n s p e c i f i e d d e s t i n a t i o n s i n c l u d e d i ' 

t h e r e l e v a n t s u b - g r o u p b y t h e r e p u r l i n g c o u n t r i e s . 

S o u r c e s : Q u a r t e r l y S t a t i s t i c n i R u l l e t i n , I n t e r n a t i o n a l T i n C o u n c i l ; n a t i o n a l t r a d e s t a t i s t i c s . 

C o u n t r i e s 

n o t 

e 1 s p w h o r e 

S()(H; i f i i>d 



- 20 
T a b l e 12 

I i n m e t a l a / : E x p o r t s b y d e s t i n a b l o n , 1987 
(000 t o n s ) 

D e s t i n a t i o n O m / t i l o p e d m a r k e t 

(Munomy c o u n t r i e s D e u 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 S o c i a l i s l . C c í u n t r i í ' s 

W o r l d c o u n t r i e s c o u n t r i e s n o t 

r i g i n 

T o t a l U n i t e d 

S t a t e s 

E E C 

(12) 
O t h e r T o t a l 

W 
L a t i n 

A m e r i c a n 

A s i a A f r i c a 

o f E u r o p e o f A s i a e 1 s e w h e r ( 

s p e c i r i u ( 

W o r l d 159.3 99 , 6 2 3 .3 49,9 26.4 45.7 1.7 43 .2 0.1 10.8 - 3.2 
) M E c o u n t r i e s 27.3 22, 3 0.2 19,6 2.5 0,9 0.1 0.3 - 4 . 1 - -

U n i t e d S t a t e s 1.3 1. . 1 — ~ 1.1 0.2 0.2 _ 
E E C (12) 25.4 20. ,8 0.2 19,4 1.2 0.6 - 0.2 - 4.0 - _ 
O t h e r s 0.6 0, ,4 - 0.2 0.2 0,1 - 0.1 - 0.1 - . . . 

O e u e l o p i n q c o u n t r i e s 114.4 64, , 5 15.1 28.0 21.4 40.0 1.6 38.1 0.1 6.7 - 3.2 
L a t i n A m e r i c a 22.9 18. ,2 11.1 7.1 — 1,9 1.6 0.3 _ 2.8 
A s i a 89.5 44, ,9 4.0 19,5 21.4 38.1 - 37.8 0.1 3.8 - 1.1 
A f r i c a 2.0 1, ,4 - 1.4 — — - - - 0.1 - 0.5 

S o c i a l i s t c o u n t r i e s 

o f E u r o p e — — — — — — — - - -
S o c i a l i s t c o u t i t r i e s 

o f A s i a 17.6 12. 8 8.0 2.3 2.5 4.8 — 4.8 — — — — 
a / E x p o r t s o f t i n m e t a l a s d e f i n e d i n t h e S I T C item 687.1 ( t i n and t i n a l l o y s , u n w r o u g h t ) , b y d e s t i n a t i o n s as reported by 

e x p o r t i n g c o u n t r i e s . I n s o m e c a s e s , s u c h d e s t i n a t i o n s d o not represent t h e f i n a l d e s t i n a t i o n . F o r example, t i n exported to 
S i n g a p o r e w a s r e - e x p o r t e d , the d e s t i n a t i o n s o f these re-exports being ( i n tons): T o t a l : 28,301; 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 : 22,686, o f w h i c h U n i t e d S t a t e s : 2,269; E E C : 4,840; others: 9,577; d e v e l o p i n g c o u n t r i e s : 4,715; a l l to A s i a ; 

s o c i a l i s t c o u n t r i e s o f E u r o p e : 270; u n s p e c i f i e d : 630. 
b / " T o t a l d e v e l o p i n g c o u n t r i e s " i n c l u d e s Yugoslavia. Sub-totals may not add, due to u n s p e c i f i e d d e s t i n a t i o n s i n c l u d e d i n 

t h e r e l e v a n t s u b - g r o u p b y t h e r e p o r t i n g c o u n t r i e s . 

S o u r c e s : Q u a r t e r l y S t a t i s t i c d l B u l l e t i n , I n t e r n a t i o n a l T i n C o u n c i l ; n a t i o n a l t r a d e s t a t i s t i c s . 
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32. World exports of primary t i n metal Increased continuoxisly from 1978 to 
reach an a l l time high of 187.300 tons i n 1981 (see table AlO), r e f l e c t i n g the 
increase i n smelting capacity i n developing countries. However, the world 
economic downturn i n the e a r l y 1980s l e d to a severe contraction i n the volume 
of t i n metal exports. Since 1982, the l e v e l of exports has fl u c t u a t e d around 
155.000 tons. 

33. During t h i s period, important changes i n the pattern of t i n metal trade 
took place, not only between developed and developing countries but amongst 
developing countries themselves. The 1985 t i n c r i s i s and the subsequent 
change i n market conditions, as well as the sharp drop i n t i n p r i c e s , had 
far-reaching consequences on the capacity of t r a d i t i o n a l suppliers to export 
to the r e s t of the world. The s h i f t i n favour of developing countries, which 
had characterized the 1970s and early 1980s, was reversed as developed 
countries, e s p e c i a l l y the United Kingdom, came back strongly i n 1986 and 1987. 
expanding t h e i r o v e r a l l t i n metal exports. 

34. B o l i v i a , which t r a d i t i o n a l l y has been a s i g n i f i c a n t t i n metal exporter 
with exports of 18.000 tons i n 1981, decreased i t s exports dramatically to 
less than 2,000 tons i n 1987 as mine production decreased and the country had 
serious problems with i t s smelting operations 8/. Nigeria and Zaire had 
p r a c t i c a l l y ceased exporting t i n metal by 1987. Exports from Malaysia and 
Thailand contracted severely throughout the period, while Indonesia maintained 
i t s t i n metal exports at around 24,000 tons. In contrast, B r a z i l increased 
i t s exports from less than 2,000 tons i n 1978 to over 21,000 tons i n 1987. 
China has also expanded i t s t i n metal exports from over 5,000 tons i n 1978 to 
almost 18,000 tons i n 1987. However, Malaysia remains the l a r g e s t t i n metal 
exporter with about 50,000 tons i n 1987, or 31.2 per cent of world exports. 

35. In t o t a l , developing countries' exports increased continuously up to 1981 
when they represented around 85.4 per cent of world exports (see table 
AlO). However, i n the following years, the volume of exports from these 
countries f l u c t u a t e d sharply, decreasing to 114,000 tons i n 1987, or 72 per 
cent of world exports. 

36. T i n metal exports of developed market economy countries were constant 
u n t i l 1982 at around 20,000 tons. They f e l l sharply i n 1983 to 15,000 tons 
and f l u c t u a t e d i n the following years up to 1987, when they amounted to 27,300 
tons, or 17 per cent i n world exports. 
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Table 13 
T i n metal a/ 

Imports by o r l R l n 1?78 and 1987 
(UUU tons; 

Destination united States EEC (12) Japan DHHC Tota l 
O r i g i n 1978 1987 1978 1987 1978 1987 1978 1987 

World 46.8 42.7 47.8 47.4 28.6 33.6 131.1 130.6 Developed market economy 131.1 
countries 0. 8 3.6 10.2 21.7 - 0.1 16. 7 29.5 United States - 0.1 0.4 _ 3.8 2.2 EEC (12) 0.8 1.3 8.0 19.0 - 10.3 22.2 Other - 2.2 2.1 2.3 - 0.1 2.6 5.0 Developing countries 44.3 30.4 36.1 23.9 28.4 29.9 111.0 86.8 L a t i n America 7.6 17.6 1.7 3.5 - 0.4 10.0 22.3 A s i a 36.7 12.6 30.1 19.3 28.4 29.5 96.7 63.2 A f r i c a - 0.2 4.3 1.0 4.3 1.2 S o c i a l i s t Europe - - - 0.1 - - 0.1 
S o c i a l i s t Asia 1.6 8.7 1.5 1.7 0.2 3.7 3.3 14.5 

a/ SITC 687.1. Imports by o r i g i n as reported by importing countries. 
Due to the existence of an important t r a n s i t trade, 
t h i s table can not be d i r e c t l y compared with trade 
flows derived from the export side. Because of the 
rounding, t o t a l s may not add. 

Sources : National trade s t a t i s t i c s . 
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37. T i n metal imports of developed market economy countries have stagnated 
around 130,000 tons and t h e i r share i n world imports has decreased from 76.4 
per cent i n 1978 to 70 per cent i n 1987. (see table A l l ) The United States, 
which depends almost e n t i r e l y on imports f o r i t s supply of t i n , i s the world's 
largest importer of t i n metal with 42,700 tons i n 1987. T i n metal imports 
into the United States stagnated at the beginning of the 1980s at around 
46,000 tons, f e l l d r a s t i c a l l y i n 1982 to 29,200 tons and have since f l u c t u a t e d 
around a l e v e l of 40,000 tons. 

38. The European Economic Community i s the largest t i n metal importer i n the 
world as a group but i n 1987, 40 per cent of i t s imports o r i g i n a t e d from other 
countries members of the EEC. Japan, the world's t h i r d most important t i n 
metal importer, saw i t s imports fluctuate around 30,000 tons i n the l a s t 
decade with the exception of 1982, when they decreased to 26,200 tons. In 
1987, Japan's t i n metal imports increased s l i g h t l y to 33,600 tons, or 18 per 
cent of world imports. 

39. Developing countries increased t h e i r t i n metal imports s i g n i f i c a n t l y ; i n 
1987 volumes were almost three times those of 1978. They stood at 34,200 tons 
i n 1987, or 18.3 per cent of world imports. Most imports into these countries 
come from other developing countries, often within the same geographical 
region. The l a r g e s t importers are i n Asia (India, Republic of Korea, 
Singapore, Hong Kong and Taiwan) and i n L a t i n America (Argentina, C h i l e , 
Colombia, Mexico and Venezuela). Turkey and Yugoslavia are also s i g n i f i c a n t 
t i n metal importers. 
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40. For the s o c i a l i s t countries of Eastern Europe, the general trend In t i n 
metal imports was negative between 1978 and 1987 and t o t a l Imports i n the 
l a t t e r year amounted to 21,900 tons, or 12 per cent of world imports. The 
USSR accounts for 54 per cent of t o t a l t i n metal imports of t h i s group of 
countries. Imports by the USSR decreased i n 1987, as d i d imports by Poland 
and Czechoslovakia. 

41. As table A15 indicates, world t i n p l a t e exports amounted to an estimated 
3.258 m i l l i o n tons i n 1978, reached a peak i n 1980 and fl u c t u a t e d i n the 
following years, recovering s l i g h t l y i n 1987 to an estimated 3.648 m i l l i o n 
tons. Tinplate exports increased at an annual average of 1.3 per cent between 
1978 and 1987. 

42. The share of t i n p l a t e traded i n the world i s quite small compared to 
t o t a l world production as most of the t i n p l a t e produced i s consumed 
domestically. However, the share of exports i n production has increased from 
25 per cent i n 1978 to 31.4 per cent i n 1987. 

43. Developed market economy countries are the l a r g e s t producers, exporters 
and consumers of t i n p l a t e i n the world. France, the Federal Republic of 
Germany and the United Kingdom are the largest producers within the EEC. 
France was the leading exporter i n 1987, but i t s exports decreased by 13 per 
cent i n 1987 compared to 1978. Exports by the Federal Republic of Germany 
decreased by 17 per cent during the same period, while exports by the United 
Kingdom increased by 38 per cent and those of Spain were 15 times higher than 
i n 1978. Tinplate exports from the United States almost doubled between 1978 
and 1980, decreased i n 1981 through 1985, recovered i n 1986 to f a l l again i n 
1987 to 144,200 tons, a drop of 77 per cent compared to 1980. Japanese 
exports f l u c t u a t e d between 1978 and 1987 but t h e i r share i n t o t a l world 
exports remained almost constant at around 25 per cent. 

44. Tinplate exports from developing countries fl u c t u a t e d between 1978 and 
1981, then increased continuously up to 1987, when they stood at 249,200 tons, 
a l e v e l f i v e times that of 1978 due to the increase i n exports by B r a z i l , 
Venezuela and developing countries i n South East Asia. However, developing 
countries depend to a large extent on t i n p l a t e imports (see table 17), the 
volume of which increased s u b s t a n t i a l l y up to 1981, when they accounted f o r 
almost 50 per cent of world imports, and decreased almost continuously 
afterwards to reach 1.3 m i l l i o n tons i n 1987, or 35 per cent of world 
i.T.ports. n.e ^̂ ui...... . ."--^piiig countries' t i n p l a t e iuiportc : f - ct: ~^ 
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the one hand the Increase i n t h e i r t i n p l a t e production c a p a c i t i e s , and on the 
other hand the impact of debt on t h e i r economies and the cutback i n t h e i r 
t o t a l imports. In 1987, China's t i n p l a t e imports were almost four times t h e i r 
1978 l e v e l . 

45. Tinplate trade i n the S o c i a l i s t countries of Eastern Europe takes place 
mainly between countries i n the group. Both exports and imports decreased 
over the l a s t decade 

46. World trade i n t i n semi-manufactures i s small since most of the 
production i s consumed domestically. As table 14 shows, exports increased at 
an annual average of 3.7 per cent between 1978 and 1987 and stood at 8,900 
tons i n the l a t t e r year. Developed market economy countries are the largest 
exporters of t i n semi-manufactures and t h e i r share i n world exports increased 
from 59 per cent i n 1978 to 65 per cent i n 1987. 

Table 14 
World exports of t i n semi-manufactures 

i n 19/8 and 198/ 

Annual average 
increase 
1978-1987 

i n per cent 
3T7-^^ 

Tons 
1978 

Share i n 
percent 

Tons 
1987 

Share i n 
percent 

8,you lUU.U 
5,800 65.2 
2,800 31.5 

200E 2.2 
lOOE 1.1 

World b,4UU lUU U 
Developed market 

b,4UU 
economy countries 3,800 59.0 
Developing 
countries 2,300 36 0 
S o c i a l i s t countries 
of Eastern Europe 200E 3 1 
S o c i a l i s t countries 
of Asia lOOE 1 6 

4.8 
2.2 

E - Estimate 
Source : UNCTAD s e c r e t a r i a t 
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47. T i n semi-manufactures exports from developing countries increased at an 
annual average of only 2.2 per cent and t h e i r share i n world exports went do%m 
from 36 per cent to 31.5 per cent i n t h i s period as they Increased t h e i r own 
domestic consumption. Most exports originated from Mexico, Hong Kong, India, 
Malaysia, Singapore and Taiwan, while B r a z i l , Peru and Thailand ceased t h e i r 
exports completely i n 1987. Between 1978 and 1987, China exported an 
estimated 100 tons per year of t i n semi-manufactures with the exception of 
1982 to 1984, when i t s exports were estimated to be double t h i s amount. 
Exports by the s o c i a l i s t countries of Eastern Europe were constant around 200 
tons or 2.2 per cent of world exports i n 1987. 

Table 14 
World Imports of t i n semi-manufactures 

i n 19/8 and 198/ 

Annual average 
Tons Share i n Tons Share i n charge 
1978 per cent 1987 per cent 1978-1987 

World 10,800 100.0 9,400 100.0 -1.5 
Developed market 
economy countries 5,400 50.0 6,000 63.8 1.2 
Developing 
countries 3,600 33.0 3,400 36.2 -0.6 
S o c i a l i s t countries 
of Eastern Europe 1,800 16.7 
source : UNCXAU s e c r e t a r i a t 

48. Developed market economy countries are also the l a r g e s t Importers of t i n 
semi-manufactures. Their share of world imports increased from 50 per cent i n 
1978 to 64 per cent i n 1987. Developing countries increased t h e i r share of 
imports from 33 to 36 per cent during t h i s period, while the s o c i a l i s t 
countries of Eastern Europe ceased t h e i r imports completely since 1980. 
49. World trade i n t i n waste and scrap i s very small and mainly takes place 
between developed market economy countries, although some developing countries 
are involved on a very small scale. World exports increased from 1978 to 
1980 to a peak of 10,700 tons (see table A12) when the r e a l p r i c e of t i n was 
at i t s highest, and demand for t i n waste and scrap, as a cheaper a l t e r n a t i v e 
material, increased. In the following years, world t i n waste and scrap 
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exports fl u c t u a t e d to regain i n 1987 the 1978 l e v e l , around 9,600 tons. The 
share of developed market economy countries i n world exports decreased 
s l i g h t l y from 98 per cent i n 1978 to 96 per cent i n 1987 with the United 
States accounting for 67 per cent of world exports i n the i n i t i a l year and 47 
per cent i n 1987.9/ The share of developing countries, i n world exports 
during t h i s period increased from 2 to 4 per cent. Hong Kong, Malaysia and 
Singapore accounted for a l l t i n waste and scrap exported by developing 
countries i n 1987. 

50. Developed market economy countries' share of world imports f e l l from 100 
per cent i n 1978 to 82 per cent i n 1987, while that of developing countries 
increased from zero to 17 per cent. The United States accounted for 45 per 
cent of developed market economy countries' imports i n 1987 while, Mexico and 
Singapore accounted for a l l t i n waste and scrap imports into developing 
countries i n that year. 

(C). Supply and demand i n L a t i n America and the Caribbean 

1. T i n supply and demand i n the region and i n i n d i v i d u a l 
countries 

51. The L a t i n American and Caribbean region has been a source of t i n to the 
world t i n industry since the 1820's. The growth of the armaments industry i n 
Europe and North America, plus the invention of the t i n vacuum-packed can 
produced a surge i n the demand for t i n . Output i n B o l i v i a expanded f a s t e r 
than i n other producer countries. B o l i v i a accounted for 11 per cent of world 
production i n 1900; by 1921 t h i s had climbed to 26 per cent. In 1945, a f t e r 
several years i n which Malaysian t i n supplies to the West had been cut o f f by 
the Japanese invasion, B o l i v i a ' s contribution reached an a l l time high of 48 
per cent of world supply 10/. U n t i l 1978, B o l i v i a was the second larges t t i n 
producer i n the world; i n 1987 i t ranked 7th as output was reduced to an 
estimated 8,000 tons. B r a z i l , where t i n production started i n the 1970's, 
became the world leading producer i n 1988 with an estimated output of 44,000 
tons. 

52. Between 1978 and 1987, demand for t i n i n the region has increased at an 
annual average of 5.3 per cent (see table A4). Argentina, B o l i v i a , B r a z i l , 
C h i l e , Mexico, Peru and Venezuela accounted for 95.5 per cent of t o t a l metal 
consumption i n 1987, with B r a z i l alone accounting for more than h a l f the 
consumption. 



T a b l e 1 6 

I i n d e m a n d i n L a t i n ftmerica b y p r o d u c t , 1 9 7 8 t o 1 9 8 7 

( 0 0 0 t o n s ) 

P r i m a r y t i n A n n u a l S h a r e S e c o n d a r y T i n p l a t e A n n u a l S h a r e 

m e t a l m w e r a g e % t i n m e t a l ( A . C . ) a / a v e r a g e % 

1 9 7 8 1 9 8 7 1 9 / 8 - 1 9 8 7 1 9 8 7 1 9 7 8 1 9 8 7 1 9 7 8 1 9 8 7 1 9 7 8 - 1 9 8 7 1 9 8 7 

A r g e n t i n a 1 . 0 1 . 0 - 6 . 5 - 7 4 . 4 1 1 8 . 6 5 . 3 1 0 . 5 

B o l i v i a 0 . 6 1 . 1 7 . 0 7 . 2 - - 4 . 2 1 . 5 - 1 0 . 8 0 . 1 

B r a z i l 5 . 2 7 . 8 4 . 6 5 0 . 6 0 . 2 0 . 2 5 5 2 . 3 4 1 5 . 8 - 3 . 1 3 7 . 0 

C h i l e 0 . 7 1 . 0 4 . 0 6 . 5 - - 4 1 . 9 5 1 . 0 2 . 2 4 . 5 

M e x i c o 1 . 6 2 . 5 5 . 0 1 6 . 2 - - 2 9 7 . 2 2 0 2 . 7 - 4 . 2 1 8 . 0 

P e r u 0 . 4 0 . 5 2 . 5 3 . 3 - - 3 2 . 7 6 8 . 0 8 . 5 6 . 1 

V e n e z u e l a 0 . 2 0 . 8 1 6 . 6 5 . 2 - - 1 2 6 . 8 1 0 6 . 0 - 2 . 0 9 . 4 

O t h e r s 0 . 5 0 . 7 3 . 8 4 . 5 - - 1 8 5 . 4 1 6 1 . 1 - 1 . 5 1 4 . 3 

T o t a l 1 0 . 2 1 5 . 4 4 . 7 1 0 0 . 0 0 . 2 0 . 2 1 3 1 4 . 9 1 1 2 4 . 7 - 1 . 7 1 0 0 . 0 

a / A p p a r e n t c o n s u i n p t i o n . 

S o u r c e : U N C T A D s e c r e t a r i a t . 
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53. Apparent consumption of t i n p l a t e decreased by an average of 1.7 per cent 

pe- year over the period as most countries reduced t h e i r Imports due to the 

economic d i f f i c u l t i e s of the region and the increase i n domestic production, 
p a r t i c u l a r l y i n Argentina. Peru and Venezuela. Argentina, C h i l e and Peru were 
Ll'e only countries where t i n p l a t e consumption increased between 1978 and 
1987. In 1987, B r a z i l and Mexico accounted f o r more than h a l f of the t o t a l 
t i n p l a t e consumed i n the region (see table 16). 

Argentina 

54. T i n reserves i n Argentina are estimated at 22.663 tons of t i n content and 
represent around 0.23 per cent of world reserves. The t i n industry of 
Argentina i s cu r r e n t l y represented by the Sociedad Minera P i r q u i t a s -
P i c c h e t t i Cia. SA. the second largest mining operation i n the country a f t e r St 
Joe International Corporation's (United States) Aguilar Mine. Both mine 
enterprises are i n the province of Jujuy, i n the northern part of the 
country. However, t o t a l t i n supply from domestic sources i s quite small and 
ranges around a maximum of 450 tons (see table 19). Due to the lack of 
smelting capacity for low grade material i n Argentina, up to 1982 most of the 
t i n produced i n the country was sent to Capper Pass i n the United Kingdom. 
Empresa Estansa S.A. smelted t i n imported mostly from B o l i v i a . A f t e r 1982. 
following the Malvinas c o n f l i c t . Empresa Estansa S.A. developed the necessary 
technology to process the t i n produced i n Argentina. In 1986, Polymetal S.A., 
also s t a r t e d production of t i n metal. Another source of supply of t i n metal 
co n s i s t s of r e c y c l i n g t i n from t i n p l a t e , bronzes, lead solder anodes, etc. 

55. From 1978 to 1980, Argentina increased i t s t i n i n concentrates imports 
e s p e c i a l l y from B o l i v i a . As t i n metal production started by Empresa Estansa 
S.A., imports ceased completely from 1982 to 1985. They were resumed i n 1986 
to feed the new established smelting company Polymetal S.A. Exports stopped 
a f t e r 1985 for the reasons explained e a r l i e r . 

56. Between 1978 and 1987. output of t i n metal i n Argentina increased at an 
annual average of 8.4 per cent, and stood at 186 tons i n 1987. However, due 
to the increasing demand for t i n . e s p e c i a l l y f or the production of t i n p l a t e 
imports of t i n metal increased at an average of 9.2 per cent per year between 
1978 and 1986 to reach an a l l - t i m e high of 1.344 tons i n the l a t t e r year. 
They declined sharply i n 1987 to 726 tons. In recent years. B r a z i l has 
displaced B o l i v i a as the main source of Argentina's t i n metal imports. 
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Sociedad Minera P i r q u i t a s - P i c c h e t t i Cía - S.A. 

57. The complex t i n ore concentrate from P i r q u i t a s Is blended at the 
co.npany's Rio Blanco plant. The low grade t i n concentrates are roasted and 
v o l a t i l i z e d to concentrate the t i n p r i o r to smelting. This concentrate i s 
then processed at the Estansa smelter u t i l i z i n g the United Kingdom's Capper 
Pass t i n r e f i n i n g technology to obtain three products: t i n dust grading 40 
per cent to 50 per cent, t i n matte, and t i n slags containing 0.3 per cent 
t i n . The high grade t i n concentrates, grading 40 to 50 per cent t i n are also 
processed at the Estansa smelter i n Pálpala, Jujuy, by d i r e c t reduction 
methods to obtain the mineral, which i s further r e f i n e d by an e l e c t r o l y t i c 
process. About 80 per cent of the concentrates are processed i n the two 
smelters with an 80 per cent to 85 per cent recovery. The slags are exported 
to Belgium. 

58. The i n t e r n a t i o n a l t i n market collapse i n October 1985, severely a f f e c t e d 
the P i r q u i t a s Mine. T i n imports from B r a z i l ' s low cost a l l u v i a l operations 
dominate Argentina's domestic markets 11/, and Pi r q u i t a s has l o s t most of i t s 
customers. Argentina's new economic p o l i c i e s , known as "Plan A u s t r a l " , have 
provided l i t t l e assistance to the domestic mining industry. Since t i n can be 
imported from B r a z i l or B o l i v i a at le s s e r cost, the Pi r q u i t a s Mine and the two 
associated smelters, l a Cuprífera Argentina S.A.I.C and the Estansa S.A., have 
encountered f i n a n c i a l d i f f i c u l t i e s . They have i n s t i t u t e d an emergency plan, 
which includes l e g a l a c t i o n to protect t h e i r operations from being shut down. 
I t i s also f e l t that government f i n a n c i a l and for e i g n exchange p o l i c i e s which 
determine two d i f f e r e n t p a r i t i e s f o r the d o l l a r and the f i n a n c i a l rate 
penalize exports as they i n s t i t u t e an i n d i r e c t tax of approximately 20 per 
cent on exports. On the other hand, public enterprises are exempted from 
taxes on imports while private companies have to pay an import tax. 

59. Although, the domestic supply of t i n has decreased since 1985 and t i n 
demand has to be met increasingly through imports, there are some prospects 
f o r increased supply i n the future. A large disseminated t i n deposit i n an 
area near the P i r q u i t a s Mine i s being explored. A property at A n f a l l a , a v e i n 
tjrpe deposit containing t i n , s i l v e r and lead, has been targeted f o r 
development by the government 12/. Argentina's n a t i o n a l development bank, 
Banade, has expressed i n t e r e s t i n r e a c t i v a t i n g the Tinosgasta mine at V i l 
Achay i n Catamarca i n a joint-venture with Sociedad Minera VIL. Achay. The 
t i n would be marketed domestically 13/. 
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60. T i n p l a t e is the najof end user of t i n in Argentina, accounting for 48 
per cent of oonsumption. Between 1978 and 1987, production of t i n p l a t e 
increased at an average of 6.2 per cent per year and apparent consxinption grew 
at an annual average of 6.4 per cent. Imports of t i n p l a t e have also increased. 

Table 17 

Estimated consuitiption of t i n by end-use i n Argentina 

Tinplate 48% 
Solder 33% 
Alloys 16% 
Chemicals 2% 
Other uses 1% 

Source: Estadística Minera de l a Republica Argentina, M i n i s t e r i o de 
Economia, Secretaria de Mineria, January, 1988. 

Sociedad Mixta S i d r u r g i c a Argentina S.A.( S.O.M.I.S.A) 

61. This i s a state-owned company and the only enterprise producing t i n p l a t e 
i n Argentina, with an estimated capacity of 110,000 tons of t i n p l a t e a year. 
However, actual production has been below f u l l capacity; i n 1987 t o t a l output 
represented approximately 77 per cent of t o t a l capacity. SOMISA's output 
meets only 10 to 20 per cent of t o t a l t i n p l a t e demand i n the country. Also, 
only c e r t a i n s p e c i f i c a t i o n s of t i n p l a t e are produced (see table 18). The 
d i f f e r e n c e i s met through imports, i n 1987 mainly from B r a z i l , Venezuela, 
Spain and Japan: 

Table 18 

Tinplate s p e c i f i c a t i o n s produced i n Argentina 

Designation Thickness Designation Thickness 
E 0.2 1.1 E3 16.8 
E 0.5 2.8 E3/1 16.8/5.6 
E 1 5.6 E3/2 16.8/11.2 
E 1/0.2 5.6/1.8 E4 22.4 
E 1/0.5 5.6/2.8 E4/1 22.4/5.6 
E 2 11.2 E4/2 22.4/11.2 
E 2 11.2/5.6 E4/3 22.4/16.18 
Source : SOMISA, December, 1988. 
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62. In recent years, competition from other owterials has brought about a 

need to reduce c o s t s through a reduction of^tha thickness of t i n used. Thus, 

the average t i n t h i c k n e s s of t i n plate produced by SOMISA went down from 

0.2448 mm i n 1974 to 0.2406 i n 1986. There is a l s o a p r o j e c t to Increase 

i n i - L - ^ l l e d c a p a c i t y by 30 per cent through the i n t r o d u c t i o n of new equipment 

f o r the pro d u c t i o n of t i n p l a t e i n r e e l s . 

63. In 1988, apparent consumption of t i n p l a t e i n Argentina was estimated 

around 130,000 tons. I t i s expected to increase between 150,000 and 170,000 

tons i n 1995. 
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B o l i v i a 

64. B o l i v i a ' s t i n reserves are extensive (see table 20). However, most of 
the deposits necessitate underground mining which makes operations very 
costi.y. To a large extent, the problems B o l i v i a has experienced i n the l a s t 
decade stem from this basic c h a r a c t e r i s t i c of i t s deposits, which makes i t 
d i f f c u l t f o r the country to be competitive with other t i n producers, 
e s p e c i a l l y B r a z i l . 

Table 20 

B o l i v i a ' s t i n reserves a/ 

Proven and Probable Possible 

COMBIBOL Mine Reserves (underground) 143,700 50,000 
Medium Miners 250,000 300,000 
Small Miners 60,000 100,000 
Tot a l 453,700 450,000 

Note: a/ As of December 1988. 

Source : M i n i s t r y of Mines and Metallurgy. 

65. In 1970, B o l i v i a ' s tin-in-concentrates output amounted to 30,881 tons and 
the country ranked as the second world producer a f t e r Malaysia. However, 
since then i t s p o s i t i o n has deteriorated very f a s t . The annual rate of change 
i n t i n i n concentrates production was negative between 1978 and 1987 (-13.7 
per cent, see table 21) and t o t a l output i n 1987 was almost a quarter of 
production i n 1978. 

66. There are three main sources of supply of t i n i n B o l i v i a : The 
Corporación Minera de B o l i v i a (COMIBOL), the Medium Miners and the Small 
Miners. 
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E x p o r t s 1 3 . 8 2 7 1 1 . 3 5 4 8 . 0 8 0 5 . 5 2 0 3 . 2 4 0 2 . 5 1 0 4 . 6 6 0 4 . 4 3 4 8 . 6 1 8 8 2 5 5 

I m p o r t s _ _ _ _ _ _ _ _ 

T i n m e t a l 

P r o d u c t i o n 1 6 . 1 8 1 1 5 . 6 9 6 1 7 . 5 3 3 1 9 . 9 3 7 1 8 . 9 2 0 1 4 . 1 6 4 1 5 . 8 4 2 1 2 . 8 5 9 7 . 6 7 3 2 . 6 0 0 

E x p o r t s 1 5 . 4 6 2 1 4 . 3 5 S 1 3 . 6 8 2 1 7 . 9 5 2 1 7 . 0 6 8 1 1 . 6 2 0 1 3 . 6 1 1 9 . 6 0 5 7 . 0 2 7 1 . 8 4 0 

I m p o r t s _ _ ^ _ _ _ _ _ _ 

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

T i n p l a t e 

P r o d u c t i o n _ _ _ _ _ _ _ - _ 

E x p o r t s _ _ _ _ _ _ _ _ _ 

I m p o r t s 4 . 2 0 0 4 . 1 0 0 2 . 8 0 0 8 . 5 0 0 3 . 5 0 0 2 . 3 0 0 1 . 9 0 0 1 . 9 0 0 1 . 5 0 0 1 . 5 0 0 

A p p a r e n t 

c o n s u m p t i o n 4 . 2 0 0 4 . 1 0 O 2 . 8 0 0 8 . 5 0 0 3 . 5 0 0 2 . 3 0 0 1 . 9 0 0 1 . 9 0 0 1 . 5 0 0 1 . 5 0 0 

S o u r c e : U W C T A D s e c r e t a r i a t . 
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Corporación Minera de B o l i v i a (COMIBOL) 

67. COMIBOL i s the la r g e s t state owned enterprise and the main producer of 
t i n i n B o l i v i a . Already by 1979, COMIBOL had an accumulated d e f i c i t of over 
ÜS$ 153 m i l l i o n . Long-term f i n a n c i a l d i f f i c u l t i e s have l e d to less 
investment that would have been minimally desirable. The r e s u l t has been 
d e c l i n i n g operational e f f i c i e n c y and increasing production costs. 

68. During the f i r s t h a l f of the 1980's COMIBOL was responsible f o r j u s t 
over 65 per cent of t i n mine output, with the medium size miners accounting 
for 23 per cent and the small and i n d i v i d u a l miners for 11 per cent. The 
1985 world t i n market collapse l e d to the most serious mining c r i s i s i n the 
h i s t o r y of B o l i v i a as production and exports f e l l to t h e i r lowest l e v e l s . In 
1987, COMIBOL output was 2,171 tons compared to lo"o35 recorded i n 1985. To 
confront t h i s s i t u a t i o n , a New Economic Policy (NEP) was put into force i n 
August 1985 to restructure, rediraension and r e h a b i l i t a t e the state mining and 
met a l l u r g i c a l industry. 

69. The Government has restructured COMIBOL with the purpose of adapting i t 
to the new in t e r n a t i o n a l economic conditions, eliminating i t s huge d e f i c i t 
and seeking to e s t a b l i s h e f f i c i e n t and income generating enterprises. In the 
new structure of COMIBOL operations have been decentralized 

70. This r e s t r u c t u r i n g p o l i c y has changed the structure of the B o l i v i a n t i n 
industry dramatically. COMIBOL,'s share i n the country's t i n i n concentrate 
production was reduced to j u s t 2 per cent i n 1987 compared with 69 per cent 
(23,306 tons) i n 1977. On the other hand, the small miners and cooperatives 
contributed with 70 per cent of t o t a l output i n 1987 compared to only 10 per 
cent i n 1977. The production by medium miners also f e l l during the period 
although t h e i r production share increased (see table 22). 

Table 22 

The structure of t i n concentrate production i n B o l i v i a 
( i n tons ot t i n ) 

1977 1987 

COMIBOL (state) 23,306 ( 69%) ^ 180 
Medium companies 6,967 ( 21%) 2,295 
Small miners 2,557 ( 7%) 4,061 
Cooperatives 1,066 ( 3%) 1,665 
TOTAL 33,896 (100%) 8,201 (100%) 
Source Asociación Nacional de Mineros Medianos - Memoria, lyu/. 

La Paz, B o l i v i a . 
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71. The explanation f o r t h i s performance l i e s i n the f a c t that several 
ureconomic mines have been leased by COMIBOL to labour cooperatives who have 
kept them i n production.14/. A large number of COMIBOL's mines were closed 
because of high operational costs. 

72. Although the production shares shown i n table 21 constitute the short 
run r e s u l t of governmental measures a f t e r 1985, may t h i s reason change, i t i s 
possible to conclude that COMIBOL w i l l not recover i t s previous share i n t i n 
concentrate output. Furthermore, the government has decided to a t t r a c t 
foreign and l o c a l private c a p i t a l which could be invested e i t h e r i n 
ass o c i a t i o n with the state or by i t s e l f . 

73. Production of t i n metal i n B o l i v i a also decreased dramatically between 
1978 and 1987 and stood at an estimated 2,680 tons i n 1987, a l e v e l s i x times 
less than that of 1978. T i n metal exports also decreased at an average 
annual rate of 21 per cent during t h i s period and stood at 1,849 tons i n 
1987. The government owned smelting company. Empresa Nacional de Fundiciones 
(ENAF) accounts for the major part of production. There are also a few 
p r i v a t e l y owned smelters. 

Empresa Nacional de Fundiciones (ENAF) 

74. ENAF was formed i n 1966 with the aim to increase the added value of the 
country's exports 15/. The smelter, located at Vinto, seven kilometers from 
Oruro, was b u i l t i n 1970 and became operational i n 1971 with an i n i t i a l 
capacity of 7,500 tons a year for high grade ores. For t r e a t i n g low grade 
and complex t i n concentrates, a new smelting plant was set up i n 1980 with a 
capacity of 10,000 tons a year. The low grade smelter receives the 
concentrates that formerly went to Capper Pass and M e t a l l - g e s e l l s c h a f t . 

75. Since 1980, capacity u t i l i z a t i o n has averaged less than two-thirds, ENAF 
has been almost constantly i n d e f i c i t , and t h i s has l e d to the build-up of a 
heavy debt burden. Strikes and work stoppages have often r e s u l t e d i n heavy 
losses i n production. Between 1981 and 1985, national smelters accrued a 
foreign debt of over US$ 400 m i l l i o n and a loss of approximately US$ 180 
m i l l i o n 16/. However, i n 1985, the Government has launched a major 
re s t r u c t u r i n g programme, aimed at not only the t i n industry but the 
whole mineral - m e t a l l u r g i c a l p o l i c y of the country 17/. 

76. For t i n i n p a r t i c u l a r , the new p o l i c y has meant a dismissal of more than 
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twenty thousand employees from both COMIBOL and ENAF who were eventually 
non-operational workers. Another important measure has been the merger of 
ENAF with COMIBOL. Thus, the B o l i v i a n government continues to c o n t r o l 
mineral smelting and metal r e f i n i n g . The smelters located i n Vinto and Orurc 
i C / have been transfered to COMIBOL's administration. The p r i v a t e smelters 
are l i m i t e d to small operations i n t i n fuming plants (Fundesta o Oruro and 
Hormet). 

77. Since t h e i r t r a n s f e r to COMIBOL, some problems have been p a r t i a l l y 
solved, but for the l a s t four years B o l i v i a n t i n smelters have suffere d from 
severe ore shortage as domestic t i n production has decreased. In addition, 
primary producers have preferred to s e l l t h e i r output to for e i g n smelters 
that o f f e r better purchasing terms. 

78. Current smelting costs at Vinto are US$ 875 per metric ton. For 
Fundiciones de Vinto (former ENAF) the new re s t r u c t u r i n g p o l i c y e n t a i l s the 
change of i t s energy source from f u e l o i l to natural gas reducing i t s 
operating costs, off-gases treatment to reduce environmental contamination 
and the in t r o d u c t i o n of a new method of r e f i n i n g 19/. Vinto's current labour 
force t o t a l s 580 workers, down from over 2,000 i n 1985. In 1987, capacity 
u t i l i z a t i o n was less than 9 per cent as only about 2610 tons of primary t i n 
metal was produced i n 1987 compared with 7673 tons i n 1986 and 7103 tons i n 
1985. The company's method of sales and a c q u i s i t i o n has also changed. T i n 
metal sales are Increasingly done through bids made by inte r e s t e d buyers 
instead of long-term contracts. This has lead to some improvement i n prices 

79. Fundesta o de Oruro S.A. (Pen Smelter) has a nominal t i n smelting 
capacity of 5,000 tons a year. Following heavy losses f o r a number of years 
leading to a debt of more than US$ 20 m i l l i o n , the Min i s t r y of Mines and 
Metallurgy intervened, and i t was put under COMIBOL's supervision i n 1984. 
The smelter has not, however smelted any t i n since 1980 and i t has only 
produced l i m i t e d amounts of t i n powders. 

80. Compañía M e t a l l r g i c a I n d u s t r i a l y Comercial Hormet S.A. Of La Paz, i s 
priv a t e fuming plan t and lead smelter. I t produced only 57 tons of t i n i n 
1987. 

81. In 1988, t i n i n concentrate production i s estimated to be around 10,000 
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tons. The projections f o r the next f i v e years assume that COMIBOL w i l l 
produce around 5,000 tons 20/ with a possible increase during the perio d to 
7,000 tons. The Medium Miners Association estimate that t h e i r output should 
be stable during the next few years (possibly f i v e years) with a tendency to 
T a l l d r a s t i c a l l y thereafter since t h e i r deposits are small (making new 
investments i n smelting uneconomical). The same kind of analysis would apply 
to the small and cooperative miners. No investment i s being made i n these 
operations and for s i m i l a r reasons ( s e l e c t i v e mining and hence low 
recoverable reserves) the tendency should be for t h e i r output to be stable 
and then decrease. 

82. This means that B o l i v i a n t i n i n concentrate output could achieve a peak 
l e v e l of around 13,000 tons i n the next one or two years and then decline to 
an average of 10,000 tons u n t i l the middle of the next decade. 

83. However, conditions i n the B o l i v i a n mining industry are much better than 
f i v e years ago. The government's mining development plan includes the 
reduction of the State's role i n the industry and an opening to pri v a t e 
investment, a r e v i s i o n of the current mining code, implementation of an 
a l t e r n a t i v e mining taxation system. B o l i v i a n f i n a n c i a l resources alone are 
not s u f f i c i e n t to renovate and develop the sector. Table 23 shows the 
objectives of the new strategy f o r economic and s o c i a l development f o r the 
years 1989-2000. 

Table 23 

Projections of t i n production i n B o l i v i a 
1989 - 2000 

(metric tons) 

By sub-sector 1988 1989 - 1992 1993 - 1996 1997 - 2000 
COMIBOL 3,840 6,700 - 7,000 8,000 -10,000 10,000 
Medium Miners 2,500 2,800 - 3,000 3,900 - 4,900 4,900 

Small Miners 4,310 5,100 - 5,900 5,100 - 5,100 5,100 

+ Cooperatives 
To t a l 10,650 14,600 15,900 17,000 20,000 20,000 

Note: Production with j o i n t ventures from 1992. 
Source: Economic and Soc i a l Development Strategy, 1989-2000 

Mines and Metallurgy. 

- M i n i s t r y of 
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84 While B o l i v i a has been an Inportant supplier to the world t i n oarket fo 
many decades, i t s domestic demand has remained small and l i m i t e d to a few 
sectors, e s p e c i a l l y soldering, a l l o y s and the pewter industry ( i n 1986, the 
jhare of domestic consumption of t i n metal was 14.3 per cent of t o t a l 
output). T i n metal constamption reached a peak i n 1983 of 2,400 tons and f e l 
to an estimated 1,100 tons i n 1987. 

85. As there i s no t i n p l a t e industry i n B o l i v i a , l o c a l demand i s met throug 
imports. Apparent consumption of t i n p l a t e had a negative average growth rat 
of 10.8 per cent per year between 1978 and 1987. I t almost doubled between 
1978 and 1982 when i t stood at 8,500 tons and decreased thereafter to about 
1,500 tons i n 1987 (see table 21). T i n demand i n B o l i v i a i s not expected to 
increase s i g n i f i c a n t l y i n the immediate future. 

B r a z i l 

86. T i n has been produced i n B r a z i l since the beginning of the century, 
f i r s t on a small scale i n the states of Rio Grande do Sul and Minas Gerais 
where the ore was associated with pegmatites. The important resources of th 
state of Rondônia (then a Federal T e r r i t o r y ) were discovered i n the 1950's 
and became the main source of t i n i n the 1960's. 

87. In 1970, B r a z i l i a n t i n i n concentrates production amounted to 3,950 
tons, 90 per cent of which came from the Rondônia t i n province. This t i n wa 
mainly produced by i n d i v i d u a l miners, the "garimpeiros", who were attracted 
i n hundreds to t h i s r i c h area. Although they were responsible for the 
discoveries i n the region i t must be emphasized that t h e i r a c t i v i t i e s were 
extremely wasteful. Because of p r i m i t i v e methods used, they had to 
concentrate t h e i r a c t i v i t i e s on the high grade portions of the ore reserves 
leaving behind large quantities of concentrate which i f not blended with the 
r i c h e r ore become uneconomic. Their a c t i v i t i e s also prevented any kind of 
assessment of the ore reserves. 

88. Up to the e a r l y 1970's B r a z i l was a net importer of t i n . The modern 
phase of the B r a z i l i a n t i n industry s t a r t e d i n 1971 when mining a c t i v i t y i n 
Rondônia came to be considered l e g a l only when exercised through organized 
mining companies 21/. The f i r s t impact of t h i s measure was a reduction i n 
the country's output, but with the use of modern mining equipment and 
investment i n the region , t i n output increased. The 1970's could be seen a 
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a leaztiing phase since mining companies themselves tended to r e s t r i c t 
themselves to the higher grade deposits 22/ and conditions of work were s t i l l 
p r i m i t i v e . The entire i n f r a s t r u c t u r e had to be created including roads, 
v i l l a g e s , h o s p i t a l s and a l l kinds of s o c i a l f a c i l i t i e s f o r the workers. 

89. Between 1978 and 1987, B r a z i l tin-in-concentrate production increased at 
an annual average of 17.8 per cent to reach 28,500 tons i n 1987 (see table 
24) . This remarkable increase i s mostly due to the discovery by Paranapanema 
of the P i t i n g a deposit i n 1981 i n the Amazon Stat . In November 1987, 
Garimpeiros began mining a major new f i e l d at Ariquemes, an area of Rondônia 
(Alto Paraíso) previously abondoned by B r i t i s h Petrolium (B.P.), a f t e r 
preliminary exploration. The subsequent mining by garimpeiros pushed 
national production to an a l l time high i n 1988,at an estimated 44,000 tons, 
making B r a z i l , the world's leading t i n producer. 



T a b l e 24 

B r a z i l 

S u p p l y a n d óonuiruJ o f J ; i n - 1 n - c o n c e n t r a t e s , t i n m e t a l a n d t i n p l a t e 

"""" " 1978 t o " ' Í 9 8 ' / " 
(000 m e t r i c t o n s ) 

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

T i n i n c o n c e n t r a t e s 

P r o d u c t i o n 6 . 5 6 . 6 6 . 9 8 , 3 8 . 2 1 3 . 3 2 0 . 0 2 6 . 5 27.7 2 8 . 5 

E x p o r t s 

I m p o r t s 2 . 3 4 . 2 1 . 9 0 . 2 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 

T i n m e t a l 

P r o d u c t i o n 

E x p o r t s 

9 . 3 

1 - 7 

1 0 . 1 

1 . 5 

8 . 8 

2 . 8 
7 . 8 

4 . 9 
9 . 3 

4 . 2 

1 3 . 0 

8 . 7 

1 8 . 9 

1 4 . 6 

2 4 . 7 

2 0 . 1 

27 .5 
1 9 . 2 

2 9 . 1 

2 1 . 1 

I m p o r t s 

R e p o r t e d 

c o n s u m p t i o n 5 . 2 5 , 4 5 , 0 2 . 9 5 . 1 4 . 0 4 . 2 4 . 3 6 . 0 7 . 8 

S e c o n d a r y t i n 

P r o d u c t i o n 0 . 2 G 0 . 2 0.2 0 . 2 0 . 2 0 . 2 0 . 2 0 . 2 0.2 0 . 2 

A p p a r e n t 

c o n s u m p t i o n 0 . 2 0 . 2 0.2 0 . 2 0 . 2 0 . 2 0 . 2 0 . 2 0 . 2 0 . 2 

T i n p l a t e -

P r o d u c t i o n 

E x p o r t s 

I m p o r t s 

5 0 1 . 4 

0 . 8 

5 1 . 7 

5 3 6 , 8 

1 7 . 0 

3 9 , 8 

5 9 4 . 6 

8 , 5 

47.0 

4 0 3 . 2 

3 . 0 

2 8 . 9 

4 4 7 . 9 

2 2 . 7 

2 6 . 8 

3 1 1 . 0 

3 5 . 3 

1 5 . 0 

3 7 8 . 5 

2 5 . 9 
1 4 . 2 

3 6 0 , 9 

4 4 . 3 

1 3 . 5 

4 4 6 . 3 

7 9 . 9 

1 7 . 6 

4 9 9 . 2 

9 2 . 8 

9 . 4 

A p p a r e n t 

c o n s u m p t i o n 5 5 2 . 3 5 5 9 . 6 6 ' ! : ? . 1 4 2 9 . 1 4 5 2 . 0 3 7 0 . 7 3 6 6 . 8 3 3 0 . 1 3 8 4 . 0 4 1 5 . 8 

o 

S o u r c e : I T C , M e t a l l g e s e l s c h a f t ; n . i l i o n a l s t a t i s t i c s a n d U W C T A D s e c r e t a r i a t e s t i m a t e s , 
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90. B r a z i l i a n t i n reserves have increased tremendously i n the l a s t decade, 
i i c iever, not much i s known however about the country's exact t i n producing 
p o t e n t i a l . According to the Ministry of Mines and Energy, B r a z i l ' s t i n 
reserves are estimated at 324,531 tons of t i n contained, corresponding to 8.3 
per cent of world reserves 23/. However, more recent estimates for the 
P i t i n g a Mine alone were around 575,000 tons contained t i n 24/. 

91. Today, the major deposits are i n Mapuero, Rio Xingu, Rio I r i r i , Teles 
F i r e s , Central Eastern Colas and Rondônia. U n t i l recently Rondônia was the 
c h i e f t i n producing area i n B r a z i l but i t has now been overtaken by Amazonas. 

Table 25 
Structure of production of t i n i n B r a z i l by companies 

(tons) 
Concentrates Smelted metal 

Companies 1987 1979 % 1987 % 1988E 
19,251 2,465 35 20,435 70. 8 18,000 

Brascan/CESBilA 3,000 1,990 29 3,230 11. 2 
Brumadinho 1,390 1,640 24 1,550 5. 4 8,000 
Rhodia 1,297 - 1,278 4. 4 
COMIPA 581 - 550 2. 0 
BEST/CIA 1,367 1,217 4. 2 
Others 1,637 825 a/ 12 571 a/ 2 .0 
A l t o Paraiso (Garim­

a/ 2 
peiros Production) - - - - 18,000 

To t a l 28,523 6,950 100 28,831 100 44,000E 

E - Estimates 
a/ i n c l u d i n g garimpeiros' production 
Source : Anuario Estatístico del Sector Metalúrgico (MICO), B r a z i l 
Informativo de Setor de Estanho. SNIE, B r a z i l 1988, 
CONSIDER, MIC, 1988. 

92. Table 24 indicates that i n 1987, Paranapanema accounted for 70 per cent 
of t i n output i n B r a z i l and CESBRA a l i t t l e over 11 per cent, while other 
companies had a share of 18 per cent, including garimpeiros' output. In 
1988, output from A l t o Paraiso alone was estimated around 18,000 tons. 

Paranapanema 

93. Paranapanema i s a p r i v a t e l y owned company. I t consists of seven 
d i v i s i o n s operating i n three sectors - mining, smelting and construction. 
At the apex i s the holding company, Paranapanema SA Mineração, Industria e 



Construic o. The holding company was founded i n 1961 and went p u b l i c i n 
1971. Its shares are traded on B r a z i l ' s p r i n c i p a l stock exchange. In 196 
the company acquired t i n mining r i g h t s i n the Amazon region, where 
substantial c a s s i t e r i t e deposits had recently been discovered. P i t i n g a Ml 
was the p r i n c i p a l factor behind the increase i n Paranapanema's output i n 
re "--^t years which stood at 20,435 tons i n 1987 (see table 25). P i t i n g a i 
located about 200 miles northeast of Manaus and occupies an area of 96.5 
square miles. Its reserves of 575,000 tons of high grade ore (grades of A 
Kg Sn/cubic metre) are s u f f i c i e n t for nearly 30 years production at a rate 
of about 20,000 tons of primary t i n . Almost 90 per cent of Paranapanema's 
production originates from P i t i n g a Mine. 

94. Paranapanema's strategy has t r a d i t i o n a l l y been to organize i t s 
production a c t i v i t i e s along v e r t i c a l l i n e s i n order to promote 
s e l f - s u f f i c i e n c y and reap value-added advantages. In 1977, i t incorporate 
Mamor Mineração e Metalurgia S.A., for smelting c a s s e t e r i t e into t i n . Th 
60 per cent c a s s i t e r i t e which i s received at Pirapora i s treated to upgrac! 
i t to 72 per cent t i n . This high grade concentrate i s smelted to produce 
t i n metal which i s r e f i n e d and f i n a l l y cast into t i n . The Mamor brand t l 
re g i s t e r e d on the London Metal Exchange, i s 99.9 per cent pure ingots, whi 
i s superior to the 99.8% pure "high grade" used i n the i n t e r n a t i o n a l marke 
and the 99.8% index used i n the United States market. Mamor also produc 
a large part of i t s own smelting equipment as well as the mining equipment 
used by Paranapanema. This equipment i s also made av a i l a b l e f o r sale to 
B r a z i l i a n companies and i s exported to other countries. 

Companhina Es t a n i f e r a do B r a z i l (CESBRA) 

95. CESBRA i s the second larges t t i n producer i n B r a z i l accounting f o r 11 

per cent of t i n i n concentrate output i n 1987 and 6.3 per cent of t i n metr 
exports i n 1988 (see tables 25 and 26). The ownership of the group i s 
e n t i r e l y foreign and i s divided evenly between Brascan (Canada) and B r i t i s 
Petroleum (U.K.). A l l the company's mining operations are located at the 
Santa Barbara - Jacundá complex i n Rondônia. CESBRA a c t i v i t i e s include 
exploration, mining, smelting and r e f i n i n g . The group operates a t i n 
smelter at Volta Redonda and has mining and prospecting i n t e r e s t s through 
i t s s u b s i d i a r i e s . 

96. Since the f a l l i n the t i n p r i c e at the end of 1985, CESBRA's operatic 
have been r a t i o n a l i z e d and mining concentrated i n three areas. The Grout 
i s mining r e l a t i v e l y r i c h deposits and has s u f f i c i e n t high grade ore 
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reF<>rves to permit operations during an extended period of time. A new mine 
was brought on stream i n Rondônia i n early 1987. 

:..-miadhino group 

97. The Brunadhino group i s a wholly private B r a z i l i a n company. Mining 
operations were i n i t i a t e d i n 1970 i n Rondônia through a subsidiary company -
Mineração Oriente Novo. In 1980, i n association with the Government of the 
State of Golas, two other companies were formed - Metals de Golas (METAGO) 
and Golas Estanho S.A. 

98. Monsa i s the p r i n c i p a l mining company of the Brumadinho Group. I t was 
the B r a z i l i a n mining company hardest h i t by the collapse of the t i n p r i c e . 
The mines remaining i n operation are Monte Negro and the Sao Lourenco -
Nacisa mine complex, both of which are low-grade operations. The mines 
closed down were at Al t o - Candeisa and Oriente Novo. Operations at 
Cachoeirinha were suspended. 

99. In order to achieve greater v e r t i c a l integration, the Group acquired a 
70 per cent share i n the metal works Bera do B r a z i l Industria e Comercio de 
Metais Ltda. i n September 1983. Bera do B r a z i l i s the t h i r d primary t i n 
metal producer i n the country a f t e r Paranapanema and CESBRA. Its output 
represented about 5.4 per cent of national production and exports i n 1987. 
The Brumadhino Group also produces i t s own raining equipment through CIMAQ 
Industria y Comercio and part of i t s t i n production i s kept for the 
manufacture of t i n products for domestic use by EMEL - Monsa Estanho e Ligas 
Ltda. 

Best/CIA group 

100. There are f i v e companies i n the Best/C/A group, including Cerimbra S/A 
Minérios e Metals, Cia Mineração Sao Lourenco, Cia. I n d u s t r i a l Amazonense 
(C.I.A.), Best Metais e Soldas ( a smelting company with a capacity of 100 
tons of t i n metal per month) and Soc. Bras de M t a i s ( t i n smelting with a 
capacity of 100 tons per month). Mining operations are located i n Rondônia 
and Golas. In 1987, the Best/CIA group's share i n t i n output was around 
4.2 per cent while i t s share of t i n metal exports i n 1988 was 5 per cent. 
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Table ?6 
Export quotas established by 

Banco do B r a z i l 

Volume Share i n per cent 
Paranapanema 
CESBRA 
Rhodia/OCMIPA 
BrumacLLnho 
Best/CIA 
Mequimbras 
CIF (Metallurg) 

17,399 
1,672 
1,577 
1,435 
1,292 

285 
190 

65.6 
6.3 
6.0 
5.4 
5.0 
1.0 
0.7 

Subtotal 
Technical reserve a/ 

23,850 
2,650 10.0 

Total 26,500 100 
a/ Small conpanies, non-members of the National Syndicate of Tin 

Miners (SNEE) each have an ejçort a l l o c a t i o n of about 200 tons and include 
Rio Negro, Inpar, Metalcon, Min. da Amazcmia, Gnç» Benesli (Madeira Mamor ) 
and Min. Aratons. 

Source; CACEX, Barïco do B r a z i l S.A., c a r t e i r a de COMERCIO EXTERIOR, 
Ccmmunicado No. 192, 17 May 17/5/1988. 

101. In B r a z i l , a l l t i n conopanies are v i r t u a l l y f u l l y integrated i n t o 
metallurgy. Ihe smelters are located i n the south-eastern part of the 
country 25/. Since B r a z i l i s a r e l a t i v e l y large t i n metal consumer (the 
largest among the major producing countries), i t develqped i t s own 
processing capacity early. During the 1970's, the country was a net 
iitporter of t i n concentrate. 

102. Between 1978 and 1987, t i n metal output i n B r a z i l increased at an 
annual average of 13.5 per cent. While ejq»rts iix:xeased at 32.3 per cent, 
(see table 24). 

103. Although demand f o r t i n i n B r a z i l also increased between 1978 and 
1987, i t d i d not follow the r i s e i n domestic output. Consumption of t i n 
metal grew at an annual average of 4.6 per cent during the period and 
fluctuated sharply. I t f e l l i n 1981 t o 2.900 tons due t o the economic 
reoessicai v i i i c h severely affected the major t i n consuming industries, i n 
p a r t i c u l a r t i n p l a t e , automative and e l e c t r i c - e l e c t r o n i c sectors, and 
increased again i n 1982. In 1987 t i n metal consunption amounted t o 7,800 
tons and i n 1988 i t i s estimated to have been around 7,960 tons. 

104. Ihe per capita t i n consunption rate i n B r a z i l i s around 0,04 ¥¡q, much 
lower than that p r e v a i l i n g of i n d u s t r i a l i z e d countries such as the United 
States, Canada, the Federal R^xablic of Germany or the United Kingdon. 

105. In B r a z i l , l i k e most other countries, demand f o r t i n depends mainly on 
two i n d u s t r i a l sectors, namely t i n p l a t e and solder a l l o y s . Table 27 
indicates that almost 77 per cent of t o t a l B r a z i l i a n t i n consunption was 
accounted by these two sectors and that t i n p l a t e had the largest share at 
40.7 per cent i n 1987. 
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Table 27 
Brazilian t i n constunption by end-use 19/8-1988 ^ 

(tons) 

iear Tinplate Î solders/Alloys Ï Others % To t a l 

1978 2,209 44.1 1,470 29.4 1,325 26.5 5,004 100 
1980 2.230 44.5 1.400 27.9 1 384 27 .6 5 014 100 
1981 1,711 51.7 1,063 32.1 534 16.2 3 308 100 
1982 1,798 36.7 11568 32.0 1,534 31.3 4 900 100 
1983 1,735 43.8 1,181 29.8 1,044 26.4 3 960 100 
1984 1,806 41.6 1,440 33.1 1 098 25.3 4 344 100 
1985 1,747 39.6 1,625 36.9 1,036 23.5 4 408 100 
1986 2,003 34.8 2,235 38.7 1,526 26.5 5,764 100 
1987 2,293 40.7 1,801 31.9 1,543 27.4 5 637 100 
1988a/ 2,900 41.4 2,300 32.9 1,800 25.7 71000 100 

a/ Forecast 
Source: SNIEE.CONSIDER 

106. B r a z i l i a n t i n p l a t e output increased between 1978 and 1980 and 
decreased i n the following years to 499,200 tons i n 1987. Between 1978 and 
1987 the annual rate of change of t i n p l a t e production was negative (-0.05 
per cent). In contrast t i n p l a t e exports increased at an average of 69.6 per 
cent per annum while imports decreased by an average of 17.3 per cent per 
year during the period. Apparent consumption of t i n p l a t e also decreased i n 
thi s period at an annual average of 3.1 per cent.(see table 24) 

107. In 1987, per capita consumption of t i n p l a t e i n B r a z i l was estimated 
to be around 3 Kg, while that of the Federal Republic of Germany was lOKgr, 
which shows that per capita consumption of t i n p l a t e i n B r a z i l i s s t i l l low. 
Companhia Siderúrgica Nacional (CSN) i s the only company producing t i n p l a t e 
i n B r a z i l . I t i s part of the Siderbr s Group, which consists of nine s t e e l 
corporations i n c l u d i n g C.S.N. The plant i s located i n the c i t y of Vo l t a 
Redonda. Tinplates produced are known by the trade mark Brastin. (see table 
30). CSN., produces also T i n Free Steel (T.F.S., chromium coated) and 
Black p l a t e s . The production l i n e s of Brastin, T.F.S., and Black-plate 
t o t a l 1 m i l l i o n tons per year of i n s t a l l e d capacity which i f f u l l y used 
would allow B r a z i l not only to be s e l f - s u f f i c i e n t , but also to become one of 
the l a r g e s t producers of t i n - m i l l products i n the world. 
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108. At present there are f i v e e l e c t r o l y t i c t i n n i n g l i n e s In operation with 
a t i n p l a t e production capacity of 810,000 tons per year. A s i x t h l i n e i s 
scheduled to come on stream i n the near future thus bringing the company's 
" 1 e c t r o l y t i c t i n p l a t e production capacity to over 1 m i l l i o n tons per year. 
Witu the new l i n e i n operation, C.S.N's t i n consumption i s expected to r i s e 
to some 3,500 tons per year from 2,500 tons i n 1987, boosting the country's 
t o t a l t i n consumption to some 7,000 tons i n 1988 26/. 

109. Packaging i s the largest end-use sector of t i n p l a t e i n B r a z i l , 
e s p e c i a l l y f o r food products such as, vegetable o i l s , f r u i t , vegetables, 
meat, milk, beer and carbonated drinks, and paints and chemical products 
(see table 29). 

110. Over the l a s t decade, technological progress and research have l e d to 
a reduction i n the t i n used i n the production of t i n p l a t e i n B r a z i l . Table 
30 shows that the quantity of t i n used to produce a ton of t i n p l a t e went 
down from 4.4 Kg i n 1978 to 4 Kg per ton i n 1987. I t i s expected to 
decrease further to 3.5 Kg per ton i n 1988. CSN i s carr y i n g out tests with 
a view to reduce t i n coatings to 0.10mm thickness, markedly les s than the 
company's current thickness of 0.16 mm. This would reduce costs and allow 
t i n p l a t e to compete with other materials such as paper, glass, p l a s t i c s and 
aluminium products. 27/. 
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Table 28 

Production and consumption of t i n p l a t e In B r a z i l 
1978 - 1989 
(000 tons) 

1978 1986 1987 1988E 1989E 

Production 501,400 401,938 456,276 560,000 700.000 

Consumption 552,200 340,000 340,000 380,000 500,000 

E - Estimate 

Source : Grupo Siderbras, C.S.N., 1988. 

Table 29 
Tinplate consumption"by end-use i n B r a z i l i n 1986 

(metric tons; 
Product 
Vegetable o i l 
Fru i t/vee/meat 
Paints/cnemical products 
Milk/milk products 
Crown/screw caps 
Other/non-food products 
F i s h 
Beer 
Lubricating o i l 
Batteries 
Carbonated beverages 
Other food products 
Vegetable fats 
Total 

Tons Per cent 
197,700 32.0 
113,000 18.3 
78,100 12.7 
67,600 10.9 
48,400 7.9 
25,100 4.1 
24,700 4.0 
16,400 2.7 
13,400 2.2 
11,100 1.8 
10,100 1.6 
9,100 1.5 
1,700 0.3 

616,400 a/ 100.0 
a/ C.S.N, sample representing 93.4% of reported consumption 
Source : C i a Siderúrgica Nacional (C.S.N.). 



58 

Table 30 
BRASTIN t i n coating s p e c i f i c a t i o n s 

T i n Coating 
(g/ni2) 

Nominal Minimum v e r i f i e d 
Type by T r i p l e Spot t e s t a/ 

On each side On both sides On both sides 

10 1.1 2 .2 1.8 
25 2.8 5 .6 4.8 

Equal 50 5.6 11 .2 10.4 
coating 75 8.4 16 8 15.6 coating 

100 11.2 22 4 20.2 

Side A Side B Side A Side B 

D 50/25 5.6 2 8 5.2 2.4 
Differ e n ­ D 75/25 8.4 2 8 7.8 2.4 

t i a l D 100/25 11.2 2 8 10.1 2.4 
coating D 100/50 11.2 5 6 10.1 5.2 

Notes : 
a/ The r e s u l t of the t r i p l e spot t e s t i s the average of the 

determinations made i n a three t e s t specimen, according to ASTM-A-624 and 
ASTM-A-626 standards. 

Source: C.S.N. 

Table 31 
Ti n used (kilogrammes; per ton of t i n p l a t e 

produced i n B r a z i l 

1978 1978 1980 1981 1987 1988 

Kg/ton 4.4 4.2 4.1 4.2 4.0 3.5E 

E - Estimate. 
Source : Grupo SIDEREAS, C.S.N. 
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111. Solders and a l l o y s are the second l a r g e s t end user of t i n i n B r a z i l , 
accounting f o r approximately 32 per cent of t o t a l t i n consumption i n 1987 (see 
table 27). I t i s generally estimated that the automative industry accounts 
f o r approximately 38 per cent, e l e c t r i c - e l e c t r o n i c i n d u s t r i e s 32 per cent, 
telecommunications 6 per cent and other uses 24 per cent. With the advent of 
t e l e v i s i o n i n the 1970's and more recently of video-cassettes, and as a r e s u l t 
of the development of the informatics industry i n B r a z i l , the use of t i n i n 
sol d e r i n g and al l o y s has increased. In the automotive industry, although the 
lar g e s t subsector, t o t a l t i n consumption i s estimated to be decreasing as 
competition from p l a s t i c s and aluminium i s being increasingly f e l t . 

112. The manufacturing of t i n chemicals, i s the t h i r d most important o u t l e t 
f o r t i n a f t e r the production of t i n p l a t e and solder. Inorganic compounds are 
produced i n B r a z i l by CESBRA (Cia E s t a n i f e r a Do B r a z i l ) . These compounds 
include t i n (IV) oxides used i n the manufacture of products with varying 
surface c h a r a c t i s t i c s required i n the production of stable ceramic pigments; 
t i n (II) f o r the o p a c i f i c a t i o n of sanitary ware and of Sn02 metastannic a c i d 
which has superior q u a l i t i e s i n the production of grey Sn/Sb pigment. The 
value-added i n the production of t i n chemicals i s high. Table 32 indicates the 
estimated annual consximption of inorganic chemicals. Paranapanema, the 
la r g e s t t i n producing company i n B r a z i l i s also contemplating the prospect of 
entering t h i s promising market through a joint-venture with a b i g 
i n t e r n a t i o n a l chemical group. 

Table 32 
Approximate annual B r a s i l i a n consumption of inorganic t i n chemicals 

(tons) 

Sn02 150 

Stannous octoate 170 
Stannic chloride 200 
Stannous chloride 160 
Sodium stannate 100 
Potassium stannate 80 

Other metal stannate 50 

Stannous sulphate 120 

T i n s a l t s , carboxylates 80 
1.110 

Source: CIA - E s t a n f e r a do B r a z i l (CESBRA - December 1938) 
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Mexico 

113. T i n production i n Mexico i s small, while demand i s quite s i g n i f i c a n t . 
The d e f i c i t i s being met through imports, amounting an estimated 4,900 tons 
- i ^ tin-in-concentrates i n 1987. In 1978, t i n i n concentrate output was 300 
tons. I t then decreased between 1979 and 1982, Increased i n the fo l l o w i n g 
years to reach a peak i n 1986 of 600 tons and f e l l i n 1987 to 400 tons (see 
table 33). 

MEXICO 

Table 33 

Supply of and demand for t i n i n concentrates, 
t i n metal,Tinplate 
(000 metric tons) 

T i n - i n -
concentrates 1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 

Production 0.3 0.0 0.1 0.0 0.0 0.3 0.4 0.4 0.6 0.4 
Exports 

Imports 1.1 0.4 1.4 1.5 0.5 1.3 2.5 3.8 4.4 4.9 

T i n Metal 

Production 
Exports 
Imports 
Reported 
consiimption 

T i n p l a t e 

1.0 1.3 1.4 0.9 0.9 1.2 1.6 1.6 2.0 3.2 

0.3 0.4 0.2 0.5 0,4 0.5 0.4 0.3 0.3 0.3 
1.6 1,6 1.8 1.8 1.4 1.6 1.6 1.8 2.0 2.5 

Production 
Exports 
Imports 
Apparent 
Consumption 

Source : 

183,1 177,9 146,5 
1,8 6,7 2,3 

99,4 124,8 130,0 130,0 147.7 198.3 184.0 
1,8 1.7 3.4 2.0 0.1 12,2 5.7 

11519 13818 226l3 208lo 163l2 67l9 95l4 70l2 52l9 24l4 
297,2 310.0 370.5 305.6.286.3 194.5 223,4 217.8 239,0 202.7 

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



114. Although Mexico Is not a large producer of t i n i t has a f u l l y 

integrated t i n industry, based on both national output and iaports, from 

b e n e f i c l a t i o n and concentration of t i n ore to smelting and processing Into 
t i n p l a t e , solders, a l l o y s and t i n chemicals etc. 

115. Metales Potosi S.A. i n San Luis Potosi i s the major t i n metal producer 
i n Mexico, with a rated capacity of 4,800 tons per year mostly from imported 
concentrates. Other companies include Esta o E l e c t r o S.A. (6,000 tons per 
year i n s t a l l e d capacity), Procesadora De C a s i t e r i t a , S.A.., Nórmeteles 
S.A., Fundidora de Esta o S.A. (1,200 tons per year i n s t a l l e d capacity) and 
Cia Nacional de Esta o S.A. 

116. Between 1978 and 1987, t i n metal output i n Mexico increased at an 
annual rate of almost 14 per cent to reach 3,200 tons in 1987. Imports of 
t i n metal into Mexico fluctuated around 300 tons while consumption grew at 
an annual average of 5.1 per cent. 

117. I t i s estimated that t i n p l a t e accounts f o r the l a r g e s t share of t i n 
consumption i n the country (40-45 per cent) followed by solder (20-25 per 
cent), Babbit metal (5-10 per cent), bronze (4-6 per cent) and other uses, 
i n c l u d i n g t i n chemicals, a l l o y s and the e l e c t r i c industry (15-30 per cent), 

118. Production of t i n p l a t e fluctuated during the l a s t decade and was 
184,000 tons i n 1987 at almost the same l e v e l as i n 1978. While t i n p l a t e 
imports decreased (from 115,900 tons i n 1978 to 24,400 tons i n 1987); 
t i n p l a t e exports increased during the same period. Apparent consumption of 
t i n p l a t e decreased at an average of 4.2 per cent per year between 1978 and 
1987 and stood at 202,700 tons i n 1987. 

119. Tinpl a t e i s mostly produced by Altos Homos de Mexico, a state owned 
company with a rated capacity of 285,000 tons/year and Hylsa, a pr i v a t e 
company with a capacity of 50,000 tons/year (production goes mostly to 
crowns f o r beer b o t t l e s ) . Only around 55 per cent of production capacity i s 
used. In 1988, Altos Homos t i n p l a t e output was estimated around 130,000 
tons. In recent years, the company has experienced serious problems as 
production costs were high. The c o u n t e r - i n f l a t i o n a r y p o l i c y 28/ and the 
s u b s i d i z a t i o n of c e r t a i n economic sectors l i k e food packaging ( i n 1987, a 1 
per cent discount on current prices was granted by Altos Homos de Mexico 
S.A. to c e r t a i n food packaging companies) i s f e l t to be detrimental to the 
company. The current price of t i n p l a t e barely covers costs of production 
and the coriipar.y might n e t be able t c c o n t i n u e i t s p r o d u c t i o n i n the future. 
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120. The packaging sector i s the l a r g e s t consumer.of t i n p l a t e In Mexico, 
e s p e c i a l l y f o r food products. Solder i s the second l a r g e s t consumer. A 
wide range of solders and a l l o y s are produced i n the country, i n c l u d i n g 
i n d u s t r i a l solders ( s i l v e r bearing solders, tin/antimony solder, "lead f r e e " 
a l l o y s o l d e r ) , e l e c t r o n i c solders and m e t a l l u r g i c a l powders, both f o r 
domestic consumption and exports. 

121. Mexiestano, S.A., a subsidiary of Metales Potosi S.A., a p r i v a t e l y 
owned enterprise, produces inorganic t i n chemicals i n a d d i t i o n to high grade 
t i n and s p e c i f i c a t i o n solders. Mexiestano's chemical products are 
manufactured from m e t a l l i c t i n . The products include stannous s u l f a t e 
(SnS04) potassium stannate (K2 Sn03 - 3H20) and sodium stannate 

(Na2 Sn 03). About 42 per cent of the Company's production i s exported to 
the United States or to Central America (Guatemala, Salvador, Honduras 
e t c . , ) . 

122. Although exploration to locate t i n deposits i n Mexico has been c a r r i e d 
out since t i n imports are a s i g n i f i c a n t d rain on fo r e i g n exchange, Mexican 
t i n output i s not expected to increase i n the near future (1.3 per cent per 
year f o r 1988-1994)29/. However, demand f o r t i n i n Mexico i s expected to 
continue to increase therefore, t i n imports are projected to grow at a rate 
of 5 per cent between 1988 and 1994 30/. Tinplate demand i n Mexico i s 
forecast to increase by 3 per cent pear year from 1989 to 2000, while 
t i n p l a t e supply i s forecast to increase by approximately 4 per cent per year 
during the same period 31/. 

Peru 

123. Peru i s the t h i r d l a r g e s t t i n producer i n L a t i n America. Between 1978 
and 1987, t i n i n concentrate output i n Peru increased from 800 tons to 5,300 
tons. The bulk of the t i n produced i n the country i s exported (around 83 
per cent i n 1987 and 96 per cent i n 1986, see table 34). Most deposits are 
lo c a t e d i n the Department of Puno, Province of Nelgar i n the d i s t r i c t of 
Antanta, high up i n the Andes at an a l t i t u d e of 4,800 meters above sea l e v e l 
i n the southern part of Peru. Reserves are located at two s i t e s , san Rafael 
with 2,330,598 tons of 1.04 per cent of copper and 3.03 per cent of t i n , and 
Santo Domingo with 28,285 tons holding 1.38 per cent copper and 0.71 per 
cent t i n 32/. 

124. The mining i s operated by Minsur S.A.. At the present time, 85 per 
cent of the t i n ore produced comes from the San Rafael vein. Current mining 



T a b l e 3 4 

P e r u 

g j J i l E b . ^ n d d e m a n d o f t i n - i n - c o n c e r i b r a t e s . t i n m e t a l a n d t i n p l a t e m ( J u s t r ; y , 

1970 t o 1907 
(000 m e t r i c t o n s ) 

1970 1979 1980 1901 1982 1983 1984 1905 1906 1907 
T i n i n c o n c e n t r a t e s 

P r o d u c t i o n O.O 0.9 1.1 1.5 1.7 2.4 2.2 3.8 4.8 5.3 
E x p o r - t s 0.9 0.5 0.7 0.9 2.1 3.1 3.2 2.4 4.6 4.4 
I m p o r t s — - — - - - - -

T i n m e t a l 

P r o d u c t i o n _ 
E x p o r t s - - - — — _ 
I m p o r t s 0. 1 o: 1 0.6 0.4 0.2 0.4 0.3 0.6 0.4 0.2 
C o n s u m p t i o n 0.4 0.4 0.4 0.6 0.6 0.4 0.3 0.6 0.5 0.5 

T i n p l a t e 

P r o d u c t i o n 30.0 52.0 65.0 52.0 45.7 45.0 40.0 30 . 0 49.4 64.0 
E x p o r t s 0.0 4.6 4.8 0.0 1.3 0.2 0.0 0.0 0.0 0.0 
I m p o r t s 2.7 2.6 6.4 10.6 9.8 4.7 7.4 2.0 3.0 4.0 
A p p a r e n t 

c o n s u m p t i o n 32.7 50.0 66.6 62.6 54.2 49.5 47.4 40.0 52.4 68.0 

S o u r c e : I 1 C , M e t a l g e s e l l s c h a f t S t a t i s t i c s , N a t i o n a l S t a t i s t i c s , S I D E R P e r u a n d U I M C I A ! ) ( - s U m a t e s . 
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r a t e s are 80 tons per day of t i n ore w i t h an average mine head grade of 2.75 
per cent t i n . 

125. The San R a f a e l mine was i n i t i a l l y operated by a s m a l l miner who s o l d 

i.t i n 1960 to Lampa Mining Conpany, a small s c a l e copper ore mining 

cou.r^.iy. In 1967, Lampa s o l d the mine to a s u b s i d i a r y of W.R. Grace who 

operated the mine up to J u l y 1977 when i t was purchased by Peruvian concerns 

( B r e s c i a f a m i l y ) . Minsur S.A. i s a Peruvian p r i v a t e company. G r a v i m e t r i c 

and f l o t a t i o n methods are used to t e s t the ore e x t r a c t e d at a treatment 

p l a n t adjacent to the San R a f a e l mine. Two grades of t i n i n concentrates 

are produced - a medivim grade "A" with 45 per cent t i n content and a 

low-grade "B" w i t h 21.35 per cent t i n content. The f i n a l concentrates are 

t r a n s p o r t e d by t r u c k and t r a i n to Matarani port, some 500 Kms away, to be 

shipped to the r e c e i v i n g works f o r smelting. 

126. For many years Minsur was not d i r e c t l y i n v o l v e d i n the marketing of 

i t s t i n . Most of the concentrates were s o l d by tender on an f.o.b. 

Matarani b a s i s to t r a d e r s on annual c o n t r a c t s . Occasional spot s a l e s were 

made i f p r o d u c t i o n exceeded a n t i c i p a t e d l e v e l s . I t was o n l y i n January 

1986, f o l l o w i n g the t i n c r i s i s , that there was a change i n the company's 

s a l e s p o l i c y . As there was a general reluctance to p r i c e 

t i n - i n - c o n c e n t r a t e s without any v i s i b l e q u o t a t i o n such as the LME, Minsur 

was f o r c e d i n t o t o l l i n g agreements w i t h v a r i o u s smelters; at the beginning 

w i t h Capper Pass i n the United Kingdom (one of the l a r g e s t and few custom 

smelters I n the world which t r e a t s complex and low grade concentrates 33/ 

and more r e c e n t l y to Tex T i n i n the United States. The t i n metal produced 

i s d i r e c t l y marketed by Minsur agents i n the European and North American 

markets (Amalgamated Tnc. i n New York and Wildshaw Company i n London). The 

new s t r a t e g y has tha a d d i t i o n a l advantage of p r o v i d i n g some hedge aga i n s t 

currency movements by having p a r t of the m a t e r i a l t r e a t e d i n a U.S. d o l l a r 

area and p a r t i n the S t e r l i n g area 34/. 

127. Although there e x i s t s excess c a p a c i t y f o r t i n s m e l t i n g i n L a t i n 

America, e s p e c i a l l y i n B o l i v i a , a number of f a c t o r s stand i n the way of the 

development of cooperation i n t h i s s e c t o r w i t h i n the r e g i o n . The p o l i t i c a l , 

s o c i a l and economic problems experienced by B o l i v i a i n recent years, 

e s p e c i a l l y i n the mining and m e t a l l u r g i c a l s e c t o r , and s t r i k e s , were some of 

the c o n s i d e r a t i o n s which l e d Minsur S.A., to search f o r smelters o u t s i d e o f 

the r e g i o n . The l a c k of adequate, r e l i a b l e and cheap t r a n s p o r t a t i o n i n 

L a t i n America a l s o hinders the development of g r e a t e r economic and trade 

i n t e r a c t i o n i n the region. The b u i l d i n g of a t r a i n l i n k f o r example between 



65 

B o l i v i a and Peru would reduce considerably the c o s t s o f t r a n s p o r t a t i o n 

bef-ween the two c o u n t r i e s and f a c i l i t a t e g r e a t e r exchange. 

128. In view of the lack of a t i n smelter i n Peru, Minsur S.A. has applied 
the Peruvian Government, through i t s subsidiary company Funsur, f o r the 

necessary permits to b u i l d a smelter i n the country. The p r o j e c t provides 
for the production of high-grade t i n meeting United States grade "A" 
s p e c i f i c a t i o n s , to begin i n the early 1990's. The t i n produced would be 
exported and marketed d i r e c t l y to consumers i n Europe and North America as 
today but some would also go to L a t i n America where e x i s t i n g trade 
agreements could give c e r t a i n advantages. However, the project has not yet 
been i n i t i a t e d due to the country's severe economic and s o c i a l problems. 
The investment climate i s uncertain and i t i s d i f f i c u l t to r a i s e the needed 
c a p i t a l . 

129. T i n metal f o r domestic consumption i s mostly acquired through imports, 
e s p e c i a l l y from B o l i v i a , and from the small production by Fundición de 
Metales Bera del Peru S.A., and Italmundo (approximately 80 tons per year). 
Fundición de Metales Bera produces t i n metal by a pyrometallurgical process 
i n rotary furnaces using an Indonesian method and also undertakes some t i n 
r e c y c l i n g . 

130. T i n metal consumption i n Peru i s estimated to be around 600 tons per 
year, an estimated 80 per cent of which i s accounted for by t i n p l a t e f or 
packaging with 20 per cent going to solders and other uses. Between 1978 
and 1987, t i n consumption increased from 400 to 500 tons. 

131. Table 35 shows apparent consumption of t i n p l a t e i n Peru by 
sub-sectors. In 1988, food packaging had the l a r g e s t share (76.4 per cent, 
of which 44.4 per cent for milk and milk products and 23 per cent f o r canned 
f i s h ) . Beverages had a share of 15 per cent while other sectors, i n c l u d i n g 
b a t t e r i e s , and shoe-polish containers, used around 9 per cent. 

132. In 1987, 95 per cent of t o t a l Peruvian demand for t i n p l a t e was covered 
by domestic production. Empresa Siderúrgica del Peru (SIDER Peru S.A.), a 
Peruvian p u b l i c enterprise, i s the only company producing t i n p l a t e i n the 
country with an i n s t a l l e d capacity of 70,000 tons per year with one l i n e of 
production. A second l i n e i s projected for 1995. Between 1978 and 1987, 
output increased from 30,000 tons to 64,000 tons due to strong i n t e r n a l 
demand. However, i n 1988, production declined s i g n i f i c a n t l y i n s p i t e of 
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continued s t r o n g domestic demand as the conpany was e x p e r i e n c i n g severe 

f i n a n c i a l problems (only around 21,529 tons were produced by SIDER Peru i n 

1988 w h i l e demand was estimated to be around 64,820 t o n s ) . 

1?"^ In 1980, plans to expand the m e t a l l u r g i c a l s e c t o r i n Peru i n c l u d i n g 

the production of new s t e e l s p e c i f i c a t i o n s a ppropriate f o r t i n p l a t e 

p roduction, were drawn up. The p r o j e c t was l a t e r dropped, although the 

p l a n t f o r t i n p l a t e was already constructed t h i s l e d to the need f o r 

continued imports of s t e e l to operate the p l a n t . 
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Table 35 

Apparent consuanptlon ot t i n p l a t e i n Peiru 
by sub-sectors 

Ctons) 

End-use 1985 % 1987 % 1988E 

Mil'./milk products 
Sider Peru 
Imports 
Sub-total 

17,091 

17,091 43.1 

23,480 
2,026 

25,506 37.6 

15,500 
10,000 
25,500 

27.0 
17.4 
44.4 

Canned f i s h 
Sider Peru 
Imports 
Sub-total 

8,005 
376 

8,381 21.3 

17,490 

17,490 25.8 

11,100 
2,000 
13,100 

19.3 
3.5 

22.8 

Crown caps 
(beer and carbonated 

drinks) 
Sider Peru 
Imports 
Sub-total 

5,315 

5,315 13.5 

9,404 

9,404 13.9 

6,750 
1,700 
8,450 

11.7 
3.0 

14.7 

5 g a l l o n containers 
(for vegetable o i l ) 

Sider Peru 
Imports 
Sub-total 

3,138 
37 

3,175 8.0 

4,107 3,300 5.7 

4,107 6.0 3,300 5.7 

F r u i t s and vegetables 
Sider Peru 812 
Imports 
Sub-total 812 2.0 

2,964 

2,964 4.4 

1,800 
200 

2,000 

3.2 
0.3 
3.5 

Shoe p o l i s h 
Sider Peru 
Imports 
Sub-total 

519 

519 1.3 

1,039 

1,039 1.5 

700 

700 

1.2 

1.2 
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Table 35 (conclnued) 
% 1987 % 1988E 

Batteries 
Sider Peru 
Imports 
Sub-total 

1,072 

1,072 2.7 

1,695 

1,695 2.5 

700 

860 

1.2 
160 0.3 

1.5 

Other uses 
Sider Peru 
Imports 
Sub-total 

1,676 
1,293 
2,969 7.5 

4,133 
1,489 
5,622 8.3 

3,500 6.1 

3,500 6.1 

Tot a l 
Sider Peru 
Imports 
Total 

37,628 95.6 
1,706 4.4 

39,334 100.0 

64,312 95.0 
3,515 5.0 

67,827 100.0 

43,350 75.5 
14,060 24.5 
57,410 100.0 

E - estimated. 
Source: SIDER Peru, December 1988. 

Table 36 
Tt'" 

Reported t i n p l a t e consumption i n Peru 
— lyyy to l y a y F 

Year 

1979 1980 1981 1982 1983 1984 1985 1986 1968 1988 1989 F 
Maximum/ 

/Minimiam 

49,381 62,300 58,673 51,940 37,851 41,656 39,334 52,185 67,827 58,072 71,400 58,000 

F - forecast. 
Source: M i n i s t e r i o de Energia y Minas, Peru. 
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Table 37 
Sp e c i f i c a t i o n s for t i n coatings i n t i n p l a t e 

C l a s s i f i c a t i o n 
Sider Peru 

Designation 
coating 

g/m2 
Thickness of 

t i n thickness 
g/m2 

each side both sides 

Hinlmum average 

both sides 

Tin coating E 1 
E 2 
E 3 
E 4 
E 5 

2.8 
5.6 
8.4 

11.2 
15.1 

5.6 
11.2 
16.8 
22.4 
30.3 

4.9 
10.5 
15.7 
20.2 
28.0 

Side A Side B Side A Side 

D i t t e r e n t i a i t i n 
coating 

E 2/1 
E 3/1 
E 3/2 
E 4/1 
E 4/2 
E 5/1 

5.6 
8.4 
8.4 

11.2 
11.2 
15.5 

"TTT 
2.8 
5.6 
2.8 
5.6 
2.8 

4. /b 
7.85 
7.85 
10.1 
10.1 
14.0 

2.2b 
2.25 
4.75 
2.25 
4.75 
2.25 

Source: SIDER Peru S.A. December 1988. 
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134. A l l inputs f o r the production of t i n p l a t e are imported. Therefore, 
p r-îuction costs are high and the margin of p r o f i t on t i n p l a t e i s tenuous. In 
addition, the p r i c i n g p o l i c i e s determined by the Finance and Industry 
M i n i s t r i e s which subsidize the food sector (packaging) keep t i n p l a t e p r i c e s 
uo.m. The new f i s c a l p o l i c i e s and the increase of the import tax on s t e e l 
products from 2 to 10 per cent to l i m i t imports, are other factors which 
i n f l a t e the production costs. Sider Peru has been running at a loss and has 
accumulated a s i g n i f i c a n t debt. In 1988, i n spite of a strong domestic demand 
for t i n p l a t e , the company was unable to produce the q u a n t i t i t i e s required due 
to a shortage of s t e e l and i n a b i l i t y to purchase i t . 

135. Tinplate imports increased from 2,700 tons i n 1978 to 10,600 tons i n 
1980 and decreased s i g n i f i c a n t l y i n the following years to a low of 2,000 tons 
i n 1985. Since 1986, t i n p l a t e imports have increased again and stood at 4,000 
tons i n 1987. Apparent consumption of t i n p l a t e increased by 8.5 per cent i n 
the same period. 

136. In recent years, various d i f f i c u l t i e s have stood i n the way f o r the 
harmonious development of the Peruvian mining sector i n general, i n c l u d i n g the 
t i n industry. The Government's f o r e i g n exchange p o l i c y i s considered by most 
mining exporting companies as harmful to exporters. A f t e r a two year freeze, 
the currency depreciated at the end of 1988. This l e d to a general surge of 
prices i n the domestic market which increased production costs considerably. 
In addition, companies face a shortage of foreign exchange and f i n d i t 
d i f f i c u l t even to import replacement parts f o r equipmentand other inputs 
required f o r production. Hence, some companies have been obliged to cut down 
production s i g n i f i c a n t l y due to the lack of imported items. 

137. The d i f f e r e n t i a l exchange rate p o l i c i e s adopted recently are considered 
harmful as they have a depressing e f f e c t on export r e c e i p t s . For exorts of 
t i n , 60 per cent of the value i s exchanged at the o f f i c i a l rate (approximately 
500 i n t i s to a US d o l l a r i n December 1988), 30 per cent as a Free C e r t i f i c a t e 
(about 700 i n t i s to a US d o l l a r i n the same period) and 10 per cent i s 
withheld as an export tax. This, combined with the e f f e c t of i n f l a t i o n which 
has been very high, i s eating away p r o f i t s . I t i s being f e l t that current 
f i n a n c i a l p o l i c i e s do not promote exports i n Peru and have a detrimental 
e f f e c t on costs of production. 

138. In a d d i t i o n , delays i n the release of imported materials and power 
shortages at some plants have had a negative e f f e c t on l e v e l s of production. 
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A number of companies, e s p e c i a l l y small and medium s i z e d companies that had 
rais e d loans i n order to increase production, have been severely a f f e c t e d by 
the current econMoiar c r i s i s . 

H9. In t h i s environment of uncertainty and economic problems, i t i s 
d i f f i c u l t to foresee what the demand for and supply of t i n i n Peru w i l l be i n 
the short and long term. Minsur S.A. expects t i n mine production to increase 
by 20 per cent from current l e v e l s i n 1990. The main objective i s to improve 
the e f f i c i e n c y of production through better equipment and high e x t r a c t i o n 
l e v e l s from the rock. Table 38 shows Sider Peru's projections for t i n p l a t e 
demand i n Peru from 1989 to 2000. 

Table 38 
Projections for t i n p l a t e demand i n Peru 

1989-2000 

Year Metric Tons 
b l . l b b — 

1990 62,549 
1991 63,935 
1992 65,323 
1993 66,716 
1994 68,097 
1995 69,489 
1996 70,887 
1997 72,296 
1998 73,697 
1999 75,090 
2000 76,484 

Source : SIDER Peru, 16-12-1988. 
Venezuela 

140. At present, there are no known economic reserves of t i n i n Venezuela. 
Therefore, demand for t i n i s met e n t i r e l y through imports of t i n metal. 
These have increased considerably from 171 tons i n 1978 to 1,014 tons i n 
1987. Primary t i n metal consumption grew at an annual average of 12.3 per 
cent during the same period with a peak of 860 tons i n 1985 and a decrease 
i n the two following years when i t was estimated around 800 tons. 
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141. The largest single outlet for primary t i n netal Imports Is tinplate, 

e s p e c i a l l y for food packaging. Another important end-use s e c t o r Is 

s o l d e r i n g , p a r t i c u l a r l y i n the automotive Industry (car*»radiators, 

a i r - c o n d i t i o n i n g equipment and e l e c t r o n i c components) and the e l e c t r o n i c 

i n d u s t r i e s . 

142. CVG Siderúrgica d e l Orinoco (SIDOR) i s a p u b l i c l y owned Venezuelan 

e n t e r p r i s e and the s o l e company which produces t i n p l a t e . I n s t a l l e d c a p a c i t y 

i s o f 220,000 tons u s i n g an e l e c t r o l y t i c process. Between 1978 and 1987, 

t i n p l a t e output i n c r e a s e d a t an annual average o f 3.9 per cent, although i t 

f l u c t u a t e d s h a r p l y and a c t u a l l y f e l l d r a s t i c a l l y between 1978 and 1982 from 

81,722 tons to 16,083 tons. I n 1980 a p r o j e c t was s t a r t e d w i t h a view to 

expand the t i n p l a t e p l a n t u s i n g new equipment and technology from Nippon 

S t e e l . Delays i n the completion of the i n s t a l l a t i o n l e d to a r e d u c t i o n i n 

the p r o j e c t e d output. The economic problems experienced i n 1982 a l s o l e d to 

the use o f a v a i l a b l e s t e e l f o r the p r o d u c t i o n o f other products than 

t i n p l a t e . However, i n 1983 the growth i n t i n p l a t e p r o d u c t i o n was resumed, 

and 116,064 tons were produced i n 1987. The e a r l i e r drop i n t i n p l a t e output 

was compensated by a i n c r e a s e i n imports from 58,743 tons i n 1980 to 152,141 

tons i n 1981 and 100,746 tons i n 1982. However, t i n p l a t e imports then f e l l 

from 1983 to 1987 when they stood at 11,000 tons. 



T a b l e 3 9 

V e n e z u e l a 

S u p p l y o f a n d d e m a n d F o r t i n m e b a l , a n d t i n £ l a t o , 
1 9 7 8 t o " 1 9 8 7 " " 

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

1 9 7 0 1 9 7 9 1 9 8 0 1 9 8 1 1 9 8 2 1 9 8 3 1 9 8 4 1 9 8 Í 1 9 8 6 1 9 8 7 

T i n m e t a l 

P r o d u c t i o n 

E x p o r t s 

I m p o r t s a / 

C o n s u m p t i o n b / 

1 7 1 

2 0 0 

1 1 6 

1 0 0 

1 3 6 

1 0 0 

2 0 3 

2 0 0 

1 7 5 

2 0 0 

2 5 4 

3 0 0 

5 8 1 

3 5 1 

9 6 3 

8 6 0 

7 8 0 

8 0 0 

1 ,014 
flOO 

T i r i p í a t e c / 

P r o d u c t i o n 

E x p o r t s 

I m p o r t s 

A p p a r e n t 

c o n s u m p t i o n 

8 1 , 7 2 2 

1 3 , 6 0 0 

1 5 3 , 1 3 9 

7 3 . 1 9 0 

6 , 1 2 8 

1 1 3 , 3 9 9 

6 4 , 7 7 4 

7 , 7 3 1 

5 8 , 7 4 3 

5 5 , 8 1 4 

7 , 3 7 1 

1 5 2 , 1 4 1 

1 6 . 0 8 3 

3 , 9 7 2 

1 0 0 , 7 4 6 

7 1 , 8 1 2 

3 1 4 

3 5 . 3 1 3 

1 0 9 . 8 6 3 

4 . 3 9 2 

1 8 , 4 3 1 

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

9 0 . 0 0 0 

3 . 7 0 0 

9 , 0 0 0 

1 1 5 , 0 0 0 

1 9 , 7 0 0 

1 0 , 6 0 0 

1 1 6 . 0 6 4 

2 0 , 0 0 0 

1 1 , 0 0 0 

5 , 3 0 0 1 0 5 , 9 0 0 1 0 6 , 0 0 0 

S o u r c e : 

a / O . C . E . I . A n u a r i o d e C o m e r c i o E x t e r i o r d e V e n e z u e l a , 1 9 7 7 - 1 9 8 7 , E s t a d i s t i c a s d e I m p o r t a c i o n e s . 

b / R e p o r t e d c o n s u m p t i o n : 1 9 7 9 t o 1 9 8 5 : N a t i o r i a l S t a t i s t i c s , 1 9 8 5 a n d 1 9 8 7 : I T C S t a t i s t i c s . 

c / 1 9 7 8 t o 1 9 8 4 S t a t i s t i c s f r o m C V G S i d e r ú r g i c a d e l O r i n o c o S . A . . G e n c i a P l a n i f i c a c i ó n C o m e r c i a l . D i v i s i o n 

I n v e s t i g a c i ó n d e M e r c a d o s ( " S e c t o r E n v a s e s , a s p e c t o s r e s a l t a n t e s d e s u c » c t i v i d a d d u r a n t e 1 9 8 8 " b y R a u l V e l a s q u e z , 

D e c e m b e r 1 9 8 8 . T h e s e s t a t i s t i c s f o r p r o d u c t i o n , e x p o r t s a n d i m p o r t s i n c l u d e t i n p l a t e a n d c h r o m i u m p l a i r e . 1 9 8 5 t 

1 9 8 7 : o n l y t i n p l a t e f r o m I T C S t a t i s t i c s . 1 J u n e 1 9 8 8 . 
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Table 40 
Tinplate s p e c i f i c a t i o n s In Venezuela 

Thickness of t i n coating 
Equal D i f f e r e n t i a l 

Type Total on each side Type To t a l on each side 
E l l 5.6 ( 2.8/ 2.8) E21 8.4 ( 5.6/2.8; 
E22 11.2 ( 5.6/ 5.6) E31 11.2 ( 8.4/2.8 
E33 15.8 ( 8.4/ 8.4) E32 14.0 ( 8.4/5.6 
E44 22.4 (11.2/11.2) E41 14.0 (11.2/2.8 
(+) 2.24 (1.12/1.12) E42 16.8 (11.2/5.6 

E43 19.6 (11.2/8.4 

Source: C . V . G . Siderúrgica del Orinoco S.A. (Sidor). 

143. In 1988, Sidor d e l i v e r i e s to the packaging sector amounted to 165,806 
tons, an increase of 30 per cent over the previous year. However, demand was 
estimated at 183,766 tons 35/ as the needs of the packaging sector could not 
be met by Sidor's output. The p r i c e of t i n p l a t e compared to other competitive 
materials i s one of the reasons which explains the attractiveness of the 
product. Like i n other L a t i n American developing countries the food sector i s 
subsidized by the state and prices of t i n p l a t e products have been kept down. 
In 1988, Sidor adopted a new p o l i c y to correct the e x i s t i n g d i s t o r t i o n s 
between cost structures and p r i c e s . A s p e c i a l request was made to the 
n a t i o n a l executive to bring t i n p l a t e prices i n l i n e with current operating 
costs and material demand. The d e c i s i o n became e f f e c t i v e on 15 December 1988 
with an average increase of 10 per cent of 1988 p r i c e s . 

144. The i n a b i l i t y of Sidor to meet domestic demand, has l e d the packaging 
industry to Increase imports and to search for cheaper a l t e r n a t i v e materials. 
Despite the c o n t r o l imposed on t i n p l a t e prices i n Venezuela, n a t i o n a l t i n p l a t e 
p r i c e s are i n some instances higher than those of competitive materials. 
A c t u a l l y , most of the raw materials needed for the production of packaging 
products are imported at a p r e f e r e n t i a l exchange rate thus reducing the r e a l 
cost of the prodxict. Also, the impact of new technologies i n f a c i l i t a t i n g the 
production of new competititive products has further strengthened the trend 
towards the use of other materials than t i n p l a t e . This trend has become 
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i n c r e a s i n g l y s i g n i f i c a n t i n recent years i n milk and milk products, food items 
i n powder, f r u i t Juices, carbonated drinks, edible o i l and paints, where the 
share of glass, p l a s t i c s and p l a s t i c i z e d paper has expanded, gradually 
d i s p l a c i n g t i n p l a t e packaging. 

l - , ; . The economic problems experienced i n the l a s t few years i n Venezuela and 
the decline i n the purchasing power of the population also l e d to a 
cont r a c t i o n of demand for food products which had a depressing e f f e c t on the 
l e v e l of consumption of t i n p l a t e . 

Table 41 

Share of materials used i n the packaging 
sector i n Venezuela i n 1985 

( i n m i l l i o n units) 

M i l l i o n packages 
units 

Share i n % 

P l a s t i c i z e d paper 
Ti n p l a t e 
Aluminium 
Glass 
P l a s t i c s 
Other 

1,120 
972 
450 

1,100 
1,500 

350 

20 
18 
8 

20 
27 

6 

T o t a l 5,500 99 

Source: C.V.G. Siderúrgica del Orinoco, C.A. 
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V e n e z u e l a 

I n i p o f t . s ü F t i n a n d t i n p r o d u c t s , 

1 9 7 7 ' t o 1 9 8 7 

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

Y e a r T i n A l l o y s 

B a r s 

a n d 

s h a p e s 

W i r e s 

P l a t e s , 

s h e e t s 

a n d 

s t r i p 

o F t i n 

P o w d e r s 

a n d 

F l a k e s 

A c c e s s o r ­

i e s F o r 

t u b e s 

T u b e s C o 1 l a p -

a n d s i b I e 

h o 1 1 o w t u b e s 

b a r s 

O t h e r 

i i i a r u j F a c - l < i t a 

t u r e s 

1 9 7 7 2 5 6 2 6 3 1 0 2 8 5 1 1 1 8 5 7 3 

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

1 9 7 9 1 1 6 3 9 5 5 3 4 5 5 1 8 3 1 7 4 4 

1 9 8 0 1 3 6 5 1 1 8 1 5 3 1 1 1 3 3 3 7 

1 9 8 1 2 0 3 5 9 5 8 4 3 5 3 2 3 7 3 

1 9 8 2 1 7 5 4 1 1 5 6 2 3 3 8 4 5 : 5 6 8 1 

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

1 9 8 4 5 8 1 3 1 1 0 6 4 1 6 1 5 : 1 8 2 6 

1 9 8 5 9 6 3 2 ' 2 2 6 6 9 2 1 1 0 1 1 

1 9 8 6 7 8 1 1 8 2 9 8 4 6 8 3 7 

1 9 8 7 1 0 1 5 1 2 4 1 2 1 0 7 0 

: - L o s s t h a n I t o n . 

S o u r c e : 0 . C . L . I . A n u a r i o d e C o m e r c i o E x t e r i o r d e V e n e z u e l a , 1 9 7 7 — 1 9 8 7 . 
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146. Competition between t i n p l a t e and other materials i s expected to 
c/ntinue and increase i n the near future. However, raw materials f o r 
competing products as well as the equipment and technologies needed for 
t h e i r production are e n t i r e l y or p a r t i a l l y imported at a p r e f e r e n t i a l d o l l a r 
rate, which represent a drain on foreign exchange reserves. . Tinplate i s 
the only product for which most of the inputs, with the exception of t i n , 
are produced i n the country. 

147. In add i t i o n the i n s t a l l e d capacity of 220,000 tons of t i n p l a t e which 
could meet domestic demand e n t i r e l y , i s at present only used at an 
approximate rate of 60 per cent. A number of measures would need to be 
adopted to r e h a b i l i t a t e the t i n p l a t e industry i n Venezuela. One of these 
would be the adjustment of costs and p r i c e s , which has already been 
i n i t i a t e d . 

148. Table 42 shows imports of t i n and t i n products into Venezuela from 
1977 to 1987. T i n imports' share i n t o t a l imports has increased from 32.6 
per cent i n 1978 to 95 per cent i n 1987. T i n a l l o y imports ceased almost 
completely i n 1987, while imports of other t i n semi-manufactures have 
declined. 

Other countries i n the L a t i n American/Caribbean region: 

149. Colombia and Chile are the two other countries i n the L a t i n 
American/Caribbean region i n addition to those already mentioned e a r l i e r 
which have production capacity for t i n p l a t e . Table 43 gives d e t a i l s about 
the I n s t a l l e d c a p a c i t i e s i n these countries and the process being used. 
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Table 43 

Production capacity f or t i n p l a t e 
m Cioiombla and C h i l e 

{tons) 
I n s t a l l e d capacity Process used 

Colombia 
Holasa (Medellin) 70,000 E l e c t r o l y t i c 
Chile 
Acero Commercial S.A. 88,000 E l e c t r o l y t i c 
(Talcahuano) 

Source : World Tinplate Survey, Canning International, 1988. 
150. while i n Colombia the capacity i s almost f u l l y used, Chile, l i k e the 
other countries i n the region with the exception of B r a z i l , has been unable 
to f u l l y use i t s s i g n i f i c a n t e x i s t i n g t i n p l a t e i n s t a l l e d capacity. In 1987, 
t i n p l a t e output i n Chile represented approximately 47.7 per cent of 
i n s t a l l e d capacity. However, i n both countries t i n p l a t e output has 
flu c t u a t e d between 1978 and 1987 and i s l a r g e l y intended f o r the domestic 
market. Colombia has succeeded i n reducing i t s dependence on t i n p l a t e 
imports which have dropped by almost 84 per cent from 1978 to 1987 when they 
stood at 900 tons. In contrast, Chile's imports have increased 
s i g n i f i c a n t l y from 2,200 tons i n 1978 to 12,000 tons i n 1987. A l l the other 
countries i n the region depend on imports ei t h e r from within or outside the 
continent to meet t h e i r needs of t i n p l a t e . 

151. Data on t i n semi-manufacturing i s very scarce and d i f f i c u l t to obtain. 
However, i n general t i n semi manufactures are imported, e s p e c i a l l y from 
i n d u s t r i a l i z e d countries. 

2. Production gaps between d i f f e r e n t stages of processing: 
L a t i n American producers i n an International context 

152. In the l a t e 1970's, B o l i v i a was s t i l l one of the world's major t i n 
concentrate producers, but had one of the lowest degrees of v e r t i c a l 
i n t e g r a t i o n into smelting B o l i v i a d i d not produce t i n metal u n t i l 1970 when 
the Empresa Nacional de Fundiciones (ENAF) st a r t e d i t s operation. Although 
a young company i t was soon involved i n the same kind of d i f f i c u l t i e s as the 
much older state mining company, COMIBOL. The upward trend i n metal 
production was broken during the r e s t r u c t u r i n g process of the B o l i v i a n t i n 
industry which started i n 1985. One of the factors which has prevented 
B o l i v i a from having a high degree of processing i s the complex nature of i t s 



ore, which requires r e l a t i v e l y more sophisticated methods of processing 

153. In the case of B r a z i l , the trend i s d i f f e r e n t . A net importer of the 
mineral raw material i n the l a t e 1970's when i t s t i n concentrate production 
was s t i l l i n c i p i e n t , B r a z i l already had s u f f i c i e n t processing capacity to 
mec . Its domestic consumption of t i n metal. The country's i n t e g r a t i o n 
backwards was achieved with the f u l l development of the Rondônia t i n 
province and has been kept since then. Since the B r a z i l i a n ore i s 
r e l a t i v e l y clean of impurities, i t i s easy to process, and t h i s has made i t 
possible to maintain a high rate of processing. 

Table 44 
Degree of processing i n selected countries 

(Smelter/mine output r a t i o ) 

1978 1981 1985 1987 

B o l i v i a 0.52 0.67 0.78 0.25 
B r a z i l 1.43 0.94 0.93 1.02 
Peru 0 0 0 0 
Argentina 0.25 0.50 0.80 0.50 
Mexico - - 4.00 8.00 
Indonesia 0.94 0.92 0.94 0.92 
Malaysia 1.15 1.17 1.23 1.46 
Thailand 0.96 1.03 1.08 1.04 
A u s t r a l i a 0.44 0.33 0.42 0.08 
Europe 6.40 4.80 4.41 5.48 

Source: tables A l and A2 

154. Peru, the t h i r d t i n i n concentrate producer i n L a t i n America, does not 
have any smelting capacity so f a r , and exports a l l i t s concentrate, mainly to 
the United Stati;s. However, there are plans to b u i l d a smelter with enough 
capacity to treit i t s increasing mine output. Argentina i s only a minor 
producer of concentrate and has not attracted enough investments i n the 
s m e l t i n g phase t o a b s o r b i t s domestic p r o d u c t i o n . M e x i c o , on the o t h e r 
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hand, stimulated by i t s r e l a t i v e l y high domestic consumption (second i n 
Latin-America only to B r a z i l ) , has developed enough processing capacity f o r 
i t s own needs thus becoming a net importer of concentrates. 

155. In South East Asia, Indonesia and Thailand have developed t h e i r mine and 
smelting c a p a c i t i e s and have established themselves as metal exporters. 
Malaysia, u n t i l 1987 the world largest concentrate producer, s t i l l has the 
largest metal output, and treats Imported ore from various countries i n the 
region, including China and A u s t r a l i a . 

156. In A u s t r a l i a , the main concentrate producer, Renison G o l d f i e l d s 
Consolidated, which i s responsible for almost 90% of the country's output, i s 
not an integrated company. Its ore i s t o l l - s m e l t e d mainly i n Malaysia, and i s 
then marketed by Renison i t s e l f . Smelting capacity i n A u s t r a l i a has been 
reduced since 1985 with the closure of an independent smelting f a c i l i t y . 

157. In Europe, only the United Kingdom i s a r e l a t i v e l y important producer of 
both concentrate and t i n metal. Based on the country's experience with i t s 
domestic ore i t has developed important smelting capacity based on imported 
concentrate, mainly of complex nature. With smelters also i n the Netherlands 
and Spain, Europe as a whole has an important smelting capacity. 

3) Exports of T i n concentrates, tin-metal and Tinplate 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 

158. T i n i s mainly produced by developing countries and consumed by the 
developed world. This i s true also f or L a t i n America and the Caribbean, as 
only a small percentage of t o t a l t i n exports from the region goes to the 
region i t s e l f . T i n i s mostly exported to countries i n the region with 
established i r o n and s t e e l i n d u s t r i e s f or the production of t i n p l a t e 
(Argentina, Chile, Columbia, Mexico, Peru and Venezuela) and for soldering. 

159. In the 1970's, B o l i v i a was the main supplier of t i n to L a t i n America. 
However, since the t i n crash of 1985 and the ensuing d i f f i c u l t i e s by B o l i v i a 
i n recent years, B r a z i l has become the leading t i n exporter to the region (see 
table B2). Table 45 shows the shares of L a t i n America tin-in-concentrates, 
t i n metal and t i n p l a t e exports to various regions i n 1978 and 1987. 
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Table 45 
Destinations of Exports of tin-ln-concentrates 

T i n Metal and Tinplate from L a t i n America i n 1978 and 1987. 
percentage shares 

Region Tin-in-concentrates Tin metal Tinplate 

1978 1987 1978 1987 1978 1987 

L a t i n America 
and Caribbean 10.5 3.9 
North America 24.8 48.8 
Western Europe 64.7 43.4 
Japan - 3.9 
Developing countries 
S o c i a l i s t countries 

10.2 
29.6 
26.7 

33.5 

7.0 
48.5 
31.0 

1.3 
12.2 

83.0 
17.9 

16.7 
3.2 

15.9 
0.1 

37.1 
19.9 

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

160. The share of exports to the region i t s e l f as well as t o t a l volumes, has 
decreased s i g n i f i c a n t l y for tin-in-concentrates and t i n metal. For t i n p l a t e 
however, although the share of L a t i n American exports to the region has 
declined from 83 per cent to 16.7 per cent, actual tonnages exported have 
increased from 8,800 tons i n 1978 to 21,700 tons i n 1987. The United States 
has become the leading trading partner, as imports from L a t i n American 
countries, of both t i n i n concentrates and t i n metal have increased 
s i g n i f i c a n t l y , r e i n f o r c i n g t h e i r dependence on the North American market, (see 
tables 45, B l and B 2). For Western Europe, although i t s imports of L a t i n 
American tin-in-concentrates have declined, t i n metal and t i n p l a t e imports 
from the region have expanded. Tinplate 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 uantities now going to Western Europe, other developing 
countries and s o c i a l i s t countries. 

161. In summary, one can say that reliance on the North American market, 
e s p e c i a l l y the United States, f o r exports of t i n i n concentrates and t i n metal 
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has been r e i n f o r c e d i n recent years, while i n t r a - r e g i o n a l trade has f a i l e d to 
e x p - n d i n the l a s t decade, e s p e c i a l l y f o r those two products. L a t i n American 
t i n producers seem unable to penetrate the neighbouring markets. In contrast, 
i n t r a - r e g i o n a l trade i n t i n p l a t e has increased although i t s share of exports 
iiaa gone down. Tinplate exports to the United States, although higher i n 
terms of volumes, have been contained by the introduction of "voluntary 
r e s t r a i n t agreements", thus f o r c i n g Latin-American exporters to search for new 
markets. 

162. There are a number of constraints and d i f f i c u l t i e s which hamper the 
development of i n t r a - r e g i o n a l trade and which explain the f a i l u r e of L a t i n 
American t i n producers to expand exports i n the region i t s e l f . Some of these 
are as follows: 

( i ) Lack of transportation, both i n terms of inland and shipping 
routes. The transportation cost for exports w i t h i n L a t i n 
America are sometimes higher than those for exports to the 
r e s t of the world. 

( i i ) The l i m i t e d s i z e of domestic markets for t i n , both at the 
primary stage and for processed products, does not allow the 
development of economies of scale i n t h i s sector. The higher 
the stage of processing, the higher are the l e v e l s of imports 
from outside the region, since e x i s t i n g production f a c i l i t i e s 
are not equipped to produce high q u a l i t y products. In 
general, the goal of the major t i n i n d u s t r i e s i n Latin-America 
i s to s a t i s f y domestic needs and become s e l f - s u f f i c i e n t . 

( i i i ) P r i c i n g p o l i c i e s and subsidies p r e v a i l i n g i n the majority of 
countries producing t i n products, keep pr i c e s f o r s t e e l and 
t i n p l a t e (which i s mostly used i n the packaging food sector) 
low, and thus a f f e c t the development and the l e v e l of 
investment i n the t i n industry. 

(iv) The r e l a t i v e l y high t a r i f f s l e v i e d i n p a r t i c u l a r on processed 
t i n products i n many countries i n the region, i n a d d i t i o n to 
other charges and costs due to the a p p l i c a t i o n of n o n - t a r i f f 
measures for both imports and exports, have a dampening e f f e c t 
on the l e v e l of trade i n the region. 
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(v) The magnitude of external debt of the majority of coimtrles in 

L a t i n America and the Caribbean has necessitated reduced 

l e v e l s of imports in general and lower levels of investment in 
industry. 

II Processing Technology and Costs of Production 

163. The mining stage i s the most important stage of the t i n industry as 
opposed to aluminium where the key phase i s the smelting. The most 
important reason for this i s that t i n i s a r e l a t i v e l y scarce metal and 
economic deposits, are not common. Therefore, the cost of mining accounts 
for the major share of the t o t a l costs of t i n production. 

A. Mining 

164. C a s s i t e r i t e , a t i n oxide mineral, i s e s s e n t i a l l y the only economic 
source of t i n metal. This mineral i s most commonly associated with g r a n i t i c 
rocks. Because of the high s p e c i f i c gravity of c a s s i t e r i t e and i t s chemical 
s t a b i l i t y i t tends to form r e s i d u a l or placer deposits as a r e s u l t of 
weathering, which destroys the parent g r a n i t i c rock leaving c a s s i t e r i t e and 
other associated hea-vy minerals i n r e l a t i v e l y high concentrations. These 
re s i d u a l deposits may be further concentrated by gra v i t y i n the case of 
e l u v i a l deposits, and flowing water ( r i v e r or sea tides) i n the case of 
a l l u v i a l deposits. 

165. The methods of mining depend on the type of deposit. There are 
e s s e n t i a l l y four types of mining methods: dredging, gravel pumping, open p i t 
and underground 36/ 

166. Primary or lode deposits are e s s e n t i a l l y mined through under-ground 
methods as with any metal disseminated i n hard-rock deposits. The ore body 
i s accessed by shafts and tunnels and the ore d r i l l e d and blasted. I t i s a 
high cost process. The mining of t i n through open p i t methods i s r e l a t i v e l y 
uncommon and when i t happens i t i s s i m i l a r to the mining of other minerals. 

167. B o l i v i a has always been the major underground mining t i n producer. 
V i r t u a l l y a l l i t s production originates from the e x p l o i t a t i o n of lode 
deposits which, given low investment and administrative problems, make the 
B o l i v i a n t i n mines one of the world's l e a s t e f f i c i e n t operations. 

168. On the other hand, one of the world's largest underground mines i n 
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A u s t r a l i a i s rated as an e f f i c i e n t operation because o f i t s h i g h l e v e l o f 

niQ( lianization. In the United Kingdom, underground mining a l s o has a higher 
p r o d u c t i v i t y than i n B o l i v i a because of a higher degree of mechanization and 
better planning 37/. 

169. A comparison of recovery rates i n underground mining i n the main 
producing countries may indicate the e f f i c i e n c y of the operations i n each 
country. Recovery rates are also influenced by the ore grade and nature; 
table 46 ind i c a t e s the average t i n grade. 

Table 46 
Estimated recovery rates of underground 

mines i n selected countries 

Countries Share (%) of t o t a l Ore average 
t i n content recovered grade (% 
i n concentrate of t i n ) 

A u s t r a l i a 74 1.1 
England 74 to 80 1.0 to 1.4 
Indonesia 68 1.3 
Peru 70 2.9 
B o l i v i a 45 to 60 3.0 

Source : Press reports and interviews with industry o f f i c i a l s . 

170. The Residual a l l u v i a l deposits are almost e x c l u s i v e l y mined e i t h e r by 
gravel pump or dredging methods. Gravel pump mining i s t r a d i t i o n a l l y known 
fo r i t s low c a p i t a l requirement, high labour i n t e n s i t y and high cost of 
production. Although, the technique has been i n use for at l e a s t 70 years 
38/, i t has remained e s s e n t i a l l y the same apart from the technological 
development of equipment. According to T i n International gravel pump mining 
accounts f o r more than 50% of the world output. In t h i s method, powerful 
j e t s of water are used to break the tin-bearing ground. The s l u r r y which i s 
formed (a combination of mud, sand and gravel) i s then pumped by the gravel 
pump to the concentration s t a t i o n for screening and gra v i t y concentration. 
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171. According to the U.S. Bureau of Mines, gravel punps present the 
fallowing advantages over dredging methods: (1) the topography i s 
r e l a t i v e l y unimportant: (2) s e l e c t i v e mining can be practiced: (3) c a p i t a l 
cost i s low: (4) complete extraction of the material i s possible and (5) 
ground at various depths can be worked with the same equipment. 

172. Because of the low c a p i t a l i n t e n s i t y of gravel pump operations, the 
technique has been widely adopted by i n d i v i d u a l prospectors both i n B r a z i l 
and i n South East Asia. In many instances i t represents the most e f f i c i e n t 
mining method available for e x p l o i t i n g r e s i d u a l deposits. 

173. Dredging operations account for nearly 30% of world output. 
E s s e n t i a l l y they consist of a f l o a t i n g equipment which digs the bottom of 
a r t i f i c i a l or natural lakes, estuaries and shallow c o a s t l i n e s and 
concentrates the ore on board. A modern dredge may have a capacity ranging 
from 1.5 to 2.5 m i l l i o n tons per month with an average digging depth of 
about 21 meters. There are two main types of dredges: the bucket l i n e or 
ladder dredge and the bucket wheel dredge. The former, more e f f i c i e n t and 
with lower cost, has a r o t a t i n g l i n e of buckets as digging mechanisms. The 
second has the advantage of lower c a p i t a l and operating costs, but the 
operating scale i s much smaller and there i s no concentrating equipment on 
board. In Thailand, an important method of mining i s the suction boat which 
i n the e a r l y 1980's employed around 60,000 people. Much of t h i s a c t i v i t y i s 
seasonal and has been d r a s t i c a l l y reduced since the t i n p r i c e collapsed i n 
l a t e 1985. 

174. In B r a z i l , dredge raining i s also important, e s p e c i a l l y at the P i t i n g a 
deposit i n the Amazon region. 

175. Off-shore dredging i s also common i n South East Asian countries 
(Malaysia, Indonesia and Thailand) where important deposits have been 
explored f o r many years. 

176. The concentrates obtained from dredging and gravel pump operations i n 
general have a t i n content of 20 to 30%. This concentrate i s then upgraded 
to 70 or 75% i n a more complex concentrating plant where r e l a t i v e l y more 
sop h i s t i c a t e d methods, such as magnetic or e l e c t r o s t a t i c separation, a c i d 
leaching and f l o t a t i o n , can be employed. 

177. Given the nature of r e s i d u a l deposits, the recovery rate of operations 
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i s r e l a t i v e l y high, ranging from 90 to 95% of the metal content. This 
c u r t r a s t a with the recovery rates obtained i n the e x p l o i t a t i o n of 
underground deposits. As was seen above, according to the U.S. Bureau of 
Mines, recovery rates at mines i n A u s t r a l i a , B o l i v i a , South A f r i c a and 
n,u.;land are seldom above 70%. In the case of B o l i v i a i n p a r t i c u l a r , i t can 
be as low as 50% 39/. 

B. SmeltinR 

178. A f t e r b e n e f i c i a t i o n of the ore, the concentrates are sent to smelters 
for reduction and recovery of the t i n metal. The production of t i n metal 
can include one or more stages, depending on the grade and chemical 
composition of the concentrate. Concentrates o r i g i n a t i n g from 
r e s i d u a l or placer deposits are r e l a t i v e l y clean and have high grades of t i n 
they can therefore be smelted d i r e c t l y . This i s done by heating the 
concentrate with carbon u n t i l i t melts (which happens at around 12000C to 
13000C). Smelting can be undertaken i n reverberatory, rotary or e l e c t r i c 
furnaces, the choice of which usually dependent on economic rather than 
t e c h n i c a l reasons 40/. For example, i n countries where o i l i s e a s i l y 
a v a i l a b l e , reverberatory furnaces are more commonly used, as i n the case of 
Asian Countries. When e l e c t r i c i t y i s the major source, e l e c t r i c furnaces 
are preferred, as i n the case of B r a z i l . B o l i v i a , where e a r l i e r o i l - f i r e d 
reverberatory and rotary furnaces were used i s now undertaking, as part of 
the r a t i o n a l i z a t i o n process of i t s industry, a project to introduce natural 
gas as the energy source. Reverberatory furnaces are also considered to 
y i e l d cleaner slags and to present superior e f f i c i e n c y i n smelting f i n e 
grained concentrates. On the other hand, the e l e c t r i c furnaces are 
considered more appropriate for small scale operations for energy saving 
reasons 41/. 

179. In countries where the concentrates are obtained from underground 
mines or lode deposits, and for t h i s reason are more complex chemically, 
some steps are necessary before smelting. This i s the case of the 
concentrates produced i n B o l i v i a , averaging 30% to 50% t i n , which have to be 
roasted to remove arsenic and sulphur. S t i l l lower grade concentrates, also 
common i n B o l i v i a , averaging between 5% and 25% t i n , can be treated by a 
fuming process which produces t i n oxide dust from a stannous sulphide gas 
obtained from the concentrate. This t i n dust (with 45% to 60% t i n ) i s then 
smelted i n the conventional way. 
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180. Studies already undertaken i n B o l i v i a aim to apply the fuming process 
-o t a i l i n g s from mine operations. These t a i l i n g s , although a v a i l a b l e i n 
very large volumes have a very low grade making t h e i r processing uneconomic 
under present market conditions. 

18X. The smelting process produces two products, an impure metal which has 
a t i n content below the commercial standard of 99.8%, and an i r o n r i c h s l a g 
containing from 10% to 25% t i n which i s then resmelted to y i e l d a sl a g of no 
more than 1% t i n 42/. In some cases, a fuming process i s used to recover 
t i n from slag, by which a second stage of smelting may be avoided and the 
loss of t i n i n sla g i s reduced. 

182. Refining of t i n metal to increase i t s grade to 99.8% i s mostly done 
through heating the impure metal to a temperature above the melting point of 
pure t i n but below the melting point of the impurities 43/. Refining also 
produces a sla g (dross) which i s resmelted. After r e f i n i n g , t i n i s cast to 
desired forms for marketing. 

183. One of the most important developments i n t i n processing technology i n 
recent years has been the vaccum d e s t i n a t i o n i n t i n r e f i n i n g , which was 
f i r s t s u c c e s s f u l l y developed and employed by China. B r a z i l seems to have 
been the f i r s t western country to adopt t h i s technology on a commercial 
basis a f t e r buying i t from China i n a package form. Malaysia was the second 
country to adopt i t , and B o l i v i a i s also acquiring the process and should 
soon s t a r t i t s operations. 

184. Another important improvement which the industry i s s t r i v i n g to 
develop - so f a r without success - i s a process of agglomerating the charge 
which feeds the smelter. This charge consists of t i n concentrate, coal and 
limestone, and the smelting process loses much of i t s p o t e n t i a l p r o d u c t i v i t y 
due to the d i f f e r e n t densities of the three main components, which leads to 
a non-homogeneous mixture i n the furnace. The successful development of an 
agglomeration technique would make possible, a s u b s t a n t i a l increase i n 
p r o d u c t i v i t y according to the industry. 

185. Another development which i s under way i n B r a z i l i s the recovery of 
by-products from t i n mining and processing 44/. As can be seen i n table 47 
i n the next section, mining of residual deposits does not commonly involve 
the recovery of associated minerals and metals, contrary to what i s the case 
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In most hard-rock mines. This i s not only because the r e s i d u a l deposits are 
cleaner than lode deposits, but also has to do with technological 
requirements and the necessary marketing a b i l i t y . 

••86. Placer deposits may be associated with tantalum, niobium, rare earth 
mirieials and Zirconium. Thailand and Malaysia are i n f a c t major world 
sources of tantalum pentoxide through t i n slags. Lode deposits, on the 
other hand, tend to be associated with s i l v e r , lead, and z i n c , B o l i v i a i s 
t r y i n g to increase production of s i l v e r and zinc which, i n some instances, 
occur associated with t i n . 

C. Costs of production 

187. Very l i t t l e i s published about costs of production i n the t i n 
industry. This kind of information i s so scarce that some producing 
countries have recommended that the A s s o c i a t i o n of T i n Producing Countries 
(A.T.P.C) should undertake studies of t h i s subject i n order to f i l l the 
gap. The information would be of p a r t i c u l a r i n t e r e s t to ATPC, according to 
some producers, i n view of i t s on-going e f f o r t s to s t a b i l i z e the t i n market 
and reduce excess stocks through a scheme of supply r e s t r i c t i o n . Since the 
supply r a t i o n a l i z a t i o n scheme organized by ATPC depends on the l e v e l of 
stocks as well as on the price l e v e l , costs of production would be an 
important element i n determining the " f a i r n e s s " of a selected p r i c e target. 

188. The most comprehensive and updated published material on t i n industry 
operating costs i s the U.S. Bureau of Mines "Tin A v a i l a b i l i t y " of 1986 which 
contains 1982 f i g u r e s updated to 1984 value. One important c h a r a c t e r i s t i c 
of the cost f i g u r e s presented i n the study i s that they are "weighted 
averages c a l c u l a t e d over the l i f e of the deposit or region" 45/ 

189. Costs of production i n the t i n industry vary with country s p e c i f i c 
factors such as a v a i l a b i l i t y of i n f r a s t r u c t u r e , tax systems, and labour 
costs, and also according to the geological c h a r a c t e r i s t i c s of the deposit 
which determine the scale of the operation, mining method, and a v a i l a b i l i t y 
of by-products. 

190. The r e s u l t s obtained by the USBM are l i s t e d i n the table 47. Although 
the f i g u r e s are i n 1984 d o l l a r terms and hence antecedent to the 1985 t i n 
p r i c e c o l l a p s e , they give an i n d i c a t i o n of the competitiveness of the 
various producing countries. 
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191. I t should be stressed, however, that operating costs show only part of 
the p i c t u r e - although probably the main part. C a p i t a l charges are also an 
important component of each company's competitiveness. 

192. As shown by the l a s t column of table 47 B r a z i l already i n 1984 had the 
lowest t o t a l operating costs. Compared with the South-East Asian countries, 
which also employ gravel pump and dredging methods, the costs i n B r a z i l were 
lower because of the higher grade deposits. Costs of smelting and r e f i n i n g 
i n B r a z i l are twice as high as i n Thailand and Malaysia, mainly because of 
the long distance between raining and smelting f a c i l i t i e s (from 3,500 Km to 
4,000 Km). 

193. Among countries producing from underground mines, B o l i v i a and 
A u s t r a l i a were the highest cost producers. B o l i v i a , also had the highest 
smelting and r e f i n i n g costs and among the highest tax costs. 

194. The r e s u l t s are summarized i n figure 1. I t i s worth noting that the 
USBM study does not assign the highest production cost to B o l i v i a . 
Estimates, operating costs i n 1984 however, shwed B o l i v i a to be the highest 
cost producer at US$ 8.00 per pound of t i n metal, followed by the high cost 
gravel pumping operations i n South East Asia (see f i g u r e 2). 

Figure 1 
Average opertaing costs (US$.lb) 

US 3/lb 

1 Wtighted Average 

^^Tiliï;;^" Australia Malaysia Bolivia S. Airica U.K. Indonesia Brazil 

Source: Eccles, R. op. c i t . with data from USBM 
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Table 47 
Estimated operating costs and by-product c r e d i t s f o r producing 

deposits, 1984 US d o l l a r s per pound of r e f i n e d t i n a/ 

Cost 
Number of By-Product Net 

Country mines or Mining Benefi- Smelter- Taxes T o t a l Credits Cost 
deposits e l a t i o n Refinery 

b/ Ç/ d/ e/ 

Producing 
mines : 
A u s t r a l i a 7 3.50 2.50 0 .60 0 .10 6.80 1.20 5 60 
B o l i v i a 27 2.50 90 1 20 1.60 6 .10 1.10 5.00 
B r a z i l 13 1.70 70 20 70 3.40 0 3 40 
Indonesia 7 1.90 1.30 20 20 3.60 0 3 60 
Malaysia 34 4.30 80 10 10 5.30 0 5 30 
South A f r i c a , 
Republic of 3 2.30 1.90 10 0 1/ 4.30 0(f) 4. 
Thailand 25 2.50 1.50 10 1 80 6.00 10 4 90 
United Kingdom 4 2.50 1.10 - 1 .00 20 4.80 1.20 3 70 
)ther 
Namibia,Nigeria, 
Zaire & Zimbabwe 4 2.30 1.20 30 10 4.00 20 3 .80 
Argentina,Burma, 
Japan & Peru 6 1.90 60 2 .40 10 5.10 2.30 2 80 

T o t a l 
Weighted 
Average 130 3.00 1.20 30 40 4.90 20 4.70 

Source : Bleiwas, D. et. a l . Op. c i t . 
a/ Based on 1982 data. Costs were updated to I98ü U.S. d o l l a r s 
b/ Includes a l l transportation costs f.o.b. r e f i n e r y . 
c/ Includes f e d e r a l , state, property, and severance taxes plus r o y a l t i e s , 
d/ Summation of mine, m i l l , smelter-refinery costs and taxes. Data may 

not add to t o t a l s shown because of independent rounding, 
e/ T o t a l cost minus by-product c r e d i t 
f / Rounding to the nearest $0.10 makes t h i s value appear as 0 
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Figure 2 
MMRS - Estimated 1984 operating costs (US$/lb) 

US S/lb 

0' 1 1 1 I I I I I I L 
10 20 30 40 50 60 70 80 90 IQO 

% production 
Source .'Secies,R. oo. cit. 
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195. Another way of looking at cost figures i s by country and raining 
method. This i s shown i n table 48. Malaysia and Thailand have the highest 
costs i n gravel pump operations because of the high degree of exhaustion of 
f-heir resources, while B r a z i l , with higher grade deposits, has the lowest 
cose. According to the USBM, d i r e c t costs account f o r around 70% of t o t a l 
raining and b e n e f i c i a t i o n costs i n gravel pump mining. The main cost item at 
th i s stage i s energy which i n South East Asia and B r a z i l accounted for up to 
40% of the d i r e c t costs. Labour, with 25%, and materials and miscellaneous 
with 35%, accounted for the r e s t . More recent estimates of the cost 
structure of the South East Asian producers 46/ show a r e l a t i v e reduction of 
power costs i n the t o t a l operating costs due to d e c l i n i n g o i l p r i c e s . 



Table 48 
Estimated production costs and by-product c r e d i t s for producing mines 

by mining method, d o l l a r s per pound of r e f i n e d t i n a/ 

TOTAL AV COST 
MINING METHOD NUMBER CAPACITY — BY -PRODUCTS NET 
AND COUNTRY OF MINES 10 MT/YR MINING BENEFI- SMELTER- TAXES TOTAL CREDITS COSTS 

OF REFINED CIATION REFINERY 
TIN b/ Ç/ d/ e/ 

Underground 
Bol i v i a 24 14.0 2.60 0.90 1.20 1.60 6.40 1.20 5.20 

South A f r i c a , R e p u b l i c of 3 2.0 2.30 1.90 .10 0 4.30 0 4.30 
United Kingdom 4 6.0 2.50 1.10 1.00 .20 4.80 1.20 3.70 
S o u l t l L M S t 

A s 1.3; Burma, Indonesia, 
Malaysia, and Thai land 4 3.0 1.90 .60 .50 .30 3.30 .10 3.20 

Others: Argentina, 
A u s t r a l i a , Japan, Peru 
and Zimbabwe 7 13.0 2.00 1.20 1.30 .20 4.60 .90 3.70 

TOTAL OR WEIGHTED AV 42 38.0 2.20 1.10 1.00 .50 4.90 .80 4.10 

Open p i t : 
A u s t r a l i a 3 2.0 10.60 5.80 .60 .10 17.00 6.90 10. 10 
Thai land -1 5 2.40 .90 .30 1.40 4.90 .20 4.70 

Others: B r a z i l , Malaysia 
and Namibia 3 2.00 2.00 1.40 .10 0 3.50 0 3.50 

TOTAL OR WEIGHTED AV 10 4.50 4.30 2.50 .30 .20 7.20 1.90 5.30 

Dredge: 
Indonesia 3 12.0 3.10 f/ .20 .20 3.50 0 3.50 

Malaysia 22 15.0 3.10 ?/ .10 .10 3.40 0 3.40 
Thai 1 and 10 12.0 2.90 ?/ . 10 1.60 4.60 0 4.60 
Others' A u s t r a l i a , 

B o l i v i a , B r a z i 1 , and 
N i g e r i a 6 4.00 4.50 f/ .30 .30 5.20 0 5.20 

TOTAL OR WEIGHTED AV 41 43.00 3.10 f/ .20 .40 3.80 0 3.80 

Gravel pump: 
Brazi 1 10 6.0 2.50 £/ .20 .70 3.50 0 3.50 
Indonesia 3 11.9 3.60 f/ .20 .10 3.90 0 3.90 

Malaysia 10 31.0 5.40 f/ .10 .10 5.60 0 5.60 
Thai land 10 17.0 5.10 f/ .10 2.00 7.20 0 7.00 

Others' A u s t r a l i a , 
Bol ivia,8urma and ¿ í i i-e 4 3.0 3.50 f/ .30 .30 4.00 0 4.00 

TOTAL OR WEIGHTED AV 37 68.9 5.00 f/ .10 .40 5.40 .02 5.40 

S o u r c e : US Burea o f M i n e s . Op. C i t . 

a/ Based on 19".: r i^ta. C o s t s were u p d a t e d t o Jan 1984 d o l l a r s , 

b/ I n c l u d e s a l l t r a n s p o r t a t i o n c o s t s f . o . b . r e f i n e r y . 

c/ I n c l u d e s F e d e r a l , S t a t e , p r o p e r t y , and s e v e r a n c e t a x e s p l u s r o y a l t i e s , 

d/ S u t m H t i o n oo mine, m i l l , and s m e l t e r - r e f i n e r y c o s t s and t a x e s . Data may not add t o 

t o t a l s shown b e c a u s e n f i n d e p e n d e n t r o u n d i n g , 

e/ T o t a l c o s t minus b y - p r o d u c t r e v e n u e s . 

f/ M i n i n g and b e n e f i c i a t i o n c o s t s a r e combined i n t h e m i n i n g c o s t s column b e c a u s e most 

dredge and gravel pump operations were v e r t i c a l l y integrated through the b e n e f i c i a t i o n stage. 
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Figure 3 

U S B M - E S J I M A l FD C O S T E S T I M A T E D O P E R A T I N G C O S T S 
r^V M I N I N G M E T H O D Jan. 1984 S/ib 

(l.-><ifnre taxes and by-product credits) 
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196. In the case o f undergrovmd mining, the reasons which make i t the 

highest cost mining method per ton of ore have already been r e f e r r e d t o . 
However, the r e l a t i v e l y high t i n content i n some underground mines lead to a 
low cost of production i n terms of re f i n e d metal recovered. Thus, although 
B-i^.via was the highest cost underground producer i n the e a r l y 1980's the 
South East Asian gravel pump operations had even higher costs. While 
underground mining accounted for e s s e n t i a l l y a l l B o l i v i a n production, t h i s 
was not the case of the South-East Asian producers i n r e l a t i o n to gravel 
pump operations which represented at that time from one t h i r d to h a l f of 
t o t a l production. The consequence was that a f t e r the 1985 t i n market 
c r i s i s , the South-East Asian countries had reduced t h e i r output by 
approximately 40% (not n e c e s s a r i l l y only i n gravel pump operations) while 
B o l i v i a had to reduce the bulk of i t s production. But i n fac t , B o l i v i a n 
costs of production were probably much higher owing to the depreciation of 
the Peso. Thus while t o t a l average costs i n 1984 d o l l a r terms were 
estimated to be around US$ 5.7 per pound of t i n they were i n f a c t above US$ 
9.00 i n 1982. Other estimates indicate that between 1980 and 1984, the 
B o l i v i a n cost of production per pound of r e f i n e d metal increased from US$ 
7.00 to more than US$ 9.50 47/. 

197. According to recent estimates by the industry, close to 90% of the 
B r a z i l i a n output i s considered to be i n the US$ 3,500 to US$ 4,000 per ton 
of r e f i n e d t i n cost range. The low cost output i n B r a z i l includes both 
Paranapanema's Pi t i n g a deposit i n the Amazon state and the Ariquemes deposit 
where production c a r r i e d out by "garimpeiros" but the output i s c o n t r o l l e d 
by Paranapanema. In 1988 each operation accounted f o r a s i m i l a r share i n 
the B r a z i l i a n output (around 18,000 tons each). The remaining 10% of the 
country's production comes from the deposits of the Rondônia t i n province 
which are on average i n the US$ 6,000 cost range with some deposits at US$ 
5,000 and others at US$ 7,000 per ton of re f i n e d t i n . 

198. Recent B o l i v i a n costs are more d i f f i c u l t to estimate since the e f f e c t s 
of the r e s t r u c t u r i n g are not yet f u l l y absorbed. However, industry 
o f f i c i a l s , although recognizing that t h e i r costs are probably above the 
US$ 6,000 cost range, argue that what i s l e f t of the B o l i v i a n output can be 
considered as marginally p r o f i t a b l e - that i s with costs j u s t below 
US$ 7,000. Furthermore, the large Comibol's Huanuni mine i s planned to 
reopen at a US$ 6,600 per ton of re f i n e d t i n . 
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199. Peru's prospects Is to Increase I t s annual p r o d u c t i o n to 7,000 tons o f 

t i n i n concentrate and maintain i t s r e l a t i v e competitiveness a t a c o s t o f 

around US$ 6,500 per ton. 

200. The only country d i s p l a y i n g costs comparable to B r a z i l , i s Indonesia. 
T: state company (P.T. Timah) has a small share of the country's production 
(6% or 2,000 tons) at a cost of around U S $ 3,000/ton. The major share of 
th i s country's production i s however s p l i t between high cost gravel pump 
operations (around and above U S $ 7,000/ton) and r e l a t i v e l y low cost 
off-shore dredging ( i n the US$ 5,000 to US$ 5,500 cost range). Although 
Indonesia i s the only South East Asian country to increase i t s output a f t e r 
the 1985 c r i s i s , the country w i l l require s u b s t a n t i a l investments to 
increase i t s production further, since the major prospects require off-shore 
dredging, one of the highest c a p i t a l intensive mining methods. Also, a f t e r 
1985, one of the options adopted by P.T. Timah to reduce i t s production 
costs included reducing maintenance expenditure and development investments 
which may harm i t s growth plan for the next 5 years or so. 

201. T i n production i n Malaysia and Thailand i s not expected to grow 
s i g n i f i c a n t l y over the next f i v e years. The major share of both countries' 
output l i e s between the U S $ 5,500 and the U S $ 6,500 cost range an there are 
no expected major new findings. However, higher t i n p r i c e s i n the next 
years, e.g., above U S $ 8,500 per ton of r e f i n e d t i n , may bri n g back high 
cost gravel pump and dredging operations which had been cut a f t e r 1984. 

D. Nature and state of extractive and processing technology for 
t i n and i t s t r a n s f e r to the region 

202. Technical change plays a key r o l e i n i n d u s t r i a l development and i t 
c e r t a i n l y does so i n the case of the t i n industry. However, i t i s generally 
recognized that the world t i n industry metal i n d u s t r i e s i n general has a 
mature technology . 

203. The d i s t i n c t i v e c h a r a c t e r i s t i c of mature technologies and hence mature 
in d u s t r i e s are that (a) the process of dynamic competition (which involves 
leadership by innovation) tends to give place to s t a t i c competition when the 
s t a t i c b a r r i e r s to entry p r e v a i l , (economies of scale, large c a p i t a l 
requirements, c o n t r o l over natural resources etc.) The mature industry i s 
characterized by the s t a b i l i t y of i t s o l i g o p o l i s t i c structure and r e l a t i v e l y 
lower rates of growth. 
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204. Compared to other segments of the Industry, natural resources 
i n d u s t r i e s can, i n fact, be considered to display a precocious technological 
maturity . This means that contrary to other segments of the industry, 
raining industries display (a) s t a t i c b a r r i e r s to entry (b) o l i g o p o l i s t i c 
& _ ^ i l i t y , from the early phases of t h e i r h i s t o r i e s . Also, In most cases, 
i n c l u d i n g t i n , processing technologies remain e s s e n t i a l l y the same since 
t h e i r f i r s t development. 

205. Furthermore, the leading companies are induced to v e r t i c a l i n t e g r a t i o n 
as a way to expand the market, improve p r o f i t margins by i n t e r n a l i z i n g the 
process of product d i f f e r e n t i a t i o n and hence acquiring more s t a b i l i t y during 
the business cycle and, to increase the degree of technological 
a p p r o p r i a b l l i t y and cumulativeness. 

206. T i n extractive and processing technologies are characterized by a 
lower degree of d i f f i c u l t y and complexity than those for example of the 
aluminium industry. Individual mining of c a s s i t e r i t e accounts for a large 
share of world t i n mine production, and t i n concentrates can be treated at 
backward smelters. This, coupled with much lower c a p i t a l requirements has 
made possible an industry structure where small and medium s i z e firms play a 
major r o l e , contrary to what has happened i n the case of aluminium. 

207. The consuming companies ( s t e e l and chemical producers for instance), 
could be seen as the active agents i n the development of the t i n industry. 
However, because they could always r e l y on stable and Independent sources of 
supply, as t i n represented only a small input i n the production of t h e i r 
f i n a l products, they were not obliged to integrate backwards to produce a 
minor input. This also explains why r e c y c l i n g of t i n has not developed i n 
the same proportions as for other metals, such as aluminium. This may i n 
turn explain why research and development i n the t i n industry has lagged 
behind. The major consuming companies are only i n d i r e c t l y i n t e r e s t e d i n t i n 
r e l a t e d R&D, while the t i n producing companies lack the f i n a n c i a l resources. 

208. As pointed out e a r l i e r , the producing countries have r e a l i z e d the 
necessity of f i l l i n g t h i s gap at an early stage and The Internationational 
T i n Research I n s t i t u t e (I.T.R.I.) was established already i n the 1930's. I t 
i s entrusted with the task of maintaining and extending the use and 
effectiveness of t i n i n modern technology. I t i s financed by the 
governments of f i v e t i n producing countries - Indonesia, Malaysia, Nigeria, 
Thailand and Zaire. Although the Research I n s t i t u t e represented a major 



98 

i n i t i a t i v e and a major e f f o r t f o r these countries, the I.T.R.I annual budget 
i ^ l e s s than US$ 5 m i l l i o n , less than what a si n g l e leading company i n f o r 
example aluminium industry, invests i n R&D. 

209. In terms of L a t i n American producers, B r a z i l has been able to master 
the e x t r a c t i v e and processing technology during the past f i f t e e n years. 
Leading companies l i k e Paranapanema are able to construct a large part of 
t h e i r equipment. According to company o f f i c i a l s , the "marketing technology" 
i s more d i f f i c u l t to master than processing technology. As already 
mentioned i n the section on B r a z i l , the Cesbra Group has also developed i t s 
own e x t r a c t i v e and processing technologies. 

210. In the case of B o l i v i a and Peru, extractive technology i s more 
complex, since lode deposits are mined, but both countries have a long 
t r a d i t i o n i n mining and are thus able to r e l y , i n large proportion, on t h e i r 
own expertise. However, i t should be stressed that a f t e r the 
n a t i o n a l i z a t i o n of mining i n B o l i v i a i n 1952, the State Company (COMIBOL) 
was not able to maintain the same performance, and p r o d u c t i v i t y declined 
s t e a d i l y . In Mexico, t i n i s mostly mined by small i n d i v i d u a l miners using 
t r a d i t i o n a l mining equipment. 

211. As regards processing, B o l i v i a i s more dependent on f o r e i g n 
technology and expertise because of the complexity of the ore. In addition, 
the country's experience with smelting and r e f i n i n g i s not comparable to i t s 
experience i n mining. B o l i v i a i s i n f a c t r e c e i v i n g assistance from the 
Federal Republic of Germany for mine f e a s i b i l i t y studies and t e c h n i c a l 
assistance for the modernization of the Vinto smelter; a Japanese company 
has also undertaken studies on the f e a s i b i l i t y of concentrating and smelting 
mine waste i n B o l i v i a ; and f i n a l l y , the United Nations i s conducting 
g e o l o g i c a l exploration. 

212. In the case of Peru, because of the complexity of the ore produced, 
i t s low grade and the absence of an appropriate smelter i n the country to 
t r e a t i t , most of the t i n output continues to be exported to smelters abroad 
f o r treatment and processing. 
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III Development of supply and demand u n t i l the a i d 1990's 

A. The global economic environment: 

213. World demand for primary t i n i s a function of short and long-term 
changes i n l e v e l s of economic a c t i v i t y , p r i c e movements i n t i n and other 
materials, and s t r u c t u r a l changes i n the tin - u s i n g i n d u s t r i e s . The following 
account t r i e s to assess the r e l a t i o n s h i p between t i n consumption on the one 
hand and economic growth and lev e l s of income on the other i n the l i g h t of 
recent p r i c e changes and s t r u c t u r a l developments i n the tin - u s i n g i n d u s t r i e s . 

214. Although, as seen i n Chapter I section B, there was l i t t l e c o r r e l a t i o n 
between long-term growth i n GDP i n developed market economy countries and t i n 
demand i n the 1970s and the 1980s, for developing countries, however, there 
was a p o s i t i v e r e l a t i o n s h i p between long-term economic growth and t i n 
consumption i n the same period. The d i s t i n c t i o n between developed market 
economy countries and developing countries can be understood i n terms of 
d i f f e r i n g stages of development reached by the t i n in d u s t r i e s . The t i n 
industry i n developed market economy countries has reached a mature stage and 
a high l e v e l of d i v e r s i f i c a t i o n i n a c t i v i t i e s including services has been 
achieved over the l a s t decades. By contrast, i n many developing countries, the 
t i n industry i s s t i l l r e l a t i v e l y new. Provided that a country's economy i s 
growing at a s u f f i c i e n t rate, i t may be possible f o r the t i n industry to 
invest i n the production of increased tonnages of products such as t i n p l a t e , 
for example. 

215. Nevertheless, i n the short term, i n any country, a sudden increase or 
decrease i n economic a c t i v i t y i s l i k e l y to be accompanied by a surge or 
decline i n demand for t i n . Such e f f e c t s are l i k e l y to occur regardless of the 
economic grouping to which the country belongs. Therefore, world GDP growth i s 
one t o o l that can be used, although with caution, to measure and forecast 
world t i n demand i n the short and long term. Economic growth and trade 
p o l i c i e s i n developed market economy countries have a d i r e c t bearing on the 
export opportunities of developing countries and serious e f f e c t s on t h e i r 
economies i n general and vice-versa. As seen i n the early 1980's, slower 
growth and Increased protection i n the i n d u s t r i a l countries l e d to depressed 
commodity pr i c e s f o r the often heavily indebted developing countries which i n 
turn had to adopt r e s t r i c t i v e p o l i c i e s leading to a compression of imports 
from the i n d u s t r i a l countries. Table 49 shows growth rates f o r world output 
and population i n 1973 to 1987, 
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as well as some assumptions about future world econ<»ic growth to the year 
2000. These data were prepared by the World Bank and are reproduced here as 
background to the demand projections discussed i n se c t i o n G of this chapter, 
which are based on World Bank projections using t h i s set of assumptions. 

Table 49 
Assumptions about the growth of world output and population 

average annual rate of change 
i n percent 
H i s t o r i c a l Baseline Projections 

1973-80 1980-87 1987-90 1990-2000 
Developed market 2.4 2.5 2.6 3.0 
economy countries 
GDP 
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 Contries a/ 5.3 4.0 4.5 4.9 
o/w Sub Saharan A f r i c a 2.8 0.2 3.1 3.7 
Highly indebted countries 5.2 1.0 3.1 3.9 
Asian NIES 9.1 7.6 6.5 6.1 
High income exporters 7.9 -2.4 1.9 2.9 

Population 
Developed market 0.7 0.6 0.5 0.3 
economy countries 
Developing Countries a/ 2.1 2.0 2.0 1.8 

a/ 90 country sample. 

Source: World Bank, Price Prospects f or Major Primary Comodities, Report 
No.814/88 

216. In 1987 and 1988, per ca p i t a incomes i n v i r t u a l l y a l l i n d u s t r i a l 
countries continued to grow s t e a d i l y . Moderate increases i n gross domestic 



101 

product, some Improvement In the terms of trade and slow population growth 
(see table 49) have r a i s e d per c a p i t a incomes and that trend i s l i k e l y to 
continue i n the medium term according to most forecasts. The improvements i n 
the economic s i t u a t i o n i n the OECD countries coupled with low t i n p r i c e s i n 
th- i n t e r n a t i o n a l market, have already been translated i n increased demand for 
t i n i n 1987 and 1988. 

217. For developing countries, there are regional d i f f e r e n c e s , and prospects, 
i n the short term at l e a s t , seem highly uncertain e s p e c i a l l y for A f r i c a and 
L a t i n America. The majority of countries i n South and East A s i a have achieved 
consistent increases i n per c a p i t a incomes, above those of most developing 
countries, and prospects for decisive Improvement are much better there than 
i n other regions. In most countries of A f r i c a , per c a p i t a incomes have f a l l e n 
and at l e a s t i n the short term, prospects for the whole continent remain 
highly uncertain. For the majority of L a t i n America and Caribbean countries 
per c a p i t a income f e l l i n 1987 and 1988 and there i s l i t t l e prospect for an 
e a r l y r e v e r s a l . 

218. I n f l a t i o n accelerated considerably i n 1987 and 1988, reaching three 
d i g i t s i n the large countries. The need to confront domestic d i s e q u i l l b r i a and 
a heavy debt burden (which may increase i f i n t e r e s t rates r i s e ) make i t 
u n l i k e l y that investment r a t i o s (wich have f a l l e n markedly since the onset of 
the debt c r i s i s ) w i l l soon recover. Therefore, sustainable growth i s not 
expected i n the foreseeable future. 

219. In t h i s rather gloomy pattern of economic developments i t i s d i f f i c u l t 
to make any forecasts for t i n demand i n developing countries. However, there 
are some b r i g h t spots as most non-fuel primary commodity p r i c e s experienced an 
upturn i n 1988 and e a r l y 1989 as a r e s u l t of sustained demand increases i n 
developed market economy countries and s t r u c t u r a l adjustments within 
i n d u s t r i e s wich l e d to markedly reduced capacity. Also, the on-going Uruguay 
Round of m u l t i l a t e r a l trade negotiations with the objective of developing a 
more open, v i a b l e and durable m u l t i l a t e r a l trading system, r a i s e s hopes f o r 
greater l i b e r a l i z a t i o n of world trade and improved access f o r developing 
countries exports. 

220. Developed countries s t i l l account for the major share of t i n consumption 
i n the world and t h i s i s because, as i s the case f o r most metals, the l e v e l of 
t i n use i s c l o s e l y r e l a t e d to l e v e l of income. Table 50 shows t i n consumption 
per c a p i t a i n selected countries i n 1978 and 1987. 
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Table 50 
T i n consumption per c a p i t a In s e l e c t e d c o u n t r i e s i n 1978 and 1987 

(Kilogrammes per person) 

Primary T i n metal a/ T i n p l a t e b/ 

Developed market 1978 1987 1978 1987 

economy c o u n t r i e s 0.20 0.16 13.19 9.91 

A u s t r a l i a 0.25 0.15 17.06 18.60 

Canada 0.22 0.15 19.70 14.04 

France 0.18 0.13 9.35 7.98 

Germany, Fed. Rep 0.22 0,28 8.24 10.29 

I t a l y 0.10 0.10 8.56 8.98 

Japan 0.26 0.27 8.67 6.84 

Spain 0.12 0.07 9.08 7.98 

United Kingdom 0.22 0.11 17.97 11.20 

United States -0.21 0.15 18.14 10.13 

S o c i a l i s t Europe 0.12 0.11 1.16 0,74 

Czechoslovakia 0.21 0.19 6.38 7.12 

Germany, Dem. Rep. 0.18 0.20 2.56 3,06 

U.S.S.R 0.10 0.10 0.71 0,106 

Developing Countries 0.01 0.01 1.33 1,18 

A r g e n t i n a 0.03 0.03 2.71 3,80 

B o l i v i a 0.11 0.16 0.79 0.22 

B r a z i l 0.04 0.05 4.76 2,93 

C h i l e 0.06 0.07 3.86 4,06 

Mexico 0.06 0.08 12.0 6,76 

Peru 0.02 0.02 1.98 3,27 

Venezuela 0.01 0.04 9.00 5.79 

Korea, Rep of. 0.06 0.09 2.53 4,42 

M a l a y s i a 0.02 0.12 5.26 5.51 

a/ not i n c l u d i n g secondary consumption 

b/ d e f i n e d as production minus exports p l u s imports 

Source : UNCTAD s e c r e t a r i a t 
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221. Although per c a p i t a consumption of primary t i n metal has de c l i n e d 
between 1978 and 1987 i n the majority of developed market economy countries 
with the exception of the Federal Republic of Germany and Japan, l e v e l s of t i n 
use are s t i l l much higher than those i n developing countries i n s p i t e of the 
increase achieved i n those countries during the same period. The s i g n i f i c a n t 
increase i n per c a p i t a t i n metal consumption i n the Federal Republic of 
Germany can p a r t l y be explained by the decline i n i t s population i n recent 
years. 

222. S t r u c t u r a l changes i n the t i n using i n d u s t r i e s and tech n o l o g i c a l • 
innovations also have a d i r e c t bearing on the l e v e l of t i n demand as mentioned 
e a r l i e r . Over the l a s t two decades, there has been a s i g n i f i c a n t change i n the 
i n t e n s i t y of use of t i n , e s p e c i a l l y i n the production of t i n p l a t e . During the 
early 1980's, average t i n coating weights f e l l r a p i d l y i n the OECD area as can 
makers replaced side seam soldering equipment with welding machinery which 
permitted thinner t i n coatings. Further decrease i n the average coating weight 
i s a n t i c i p a t e d world wide, but for te c h n i c a l reasons, there i s a lower l i m i t 
below which the t i n coating no longer functions s a t i s f a c t o r i l y . 

223. In developing countries, while the i n t e n s i t y of use of t i n i n t i n p l a t e 
through thinner coatings has also declined, although to a l e s s e r extent than 
i n the i n d u s t r i a l - countries, t h i s has been compensated by an expansion i n 
consumption f or both t i n p l a t e and other uses. 

B.Developments i n major end-use markets 

224. Against the background of projected moderate economic growth i n the 
developed market economy countries of 2.6 per cent/year i n 1987-1990 and 4.5 
per cent/year i n developing countries and the o v e r a l l decrease i n the 
i n t e n s i t y of use of t i n o u t l i n e d above, t h i s s e c t i o n reviews recent 
developments i n t i n uses, sector by sector, i n an attempt to assess the 
prospects f o r world primary t i n consumption. 

225. T i n has both o l d and new app l i c a t i o n s Tinplate, solders, bronzes and 
bearings are of t e n regarded as the t r a d i t i o n a l e stablished markets while 
organic chemicals, t i n i n cast i r o n and t i n i n powder metallurgy are 
r e l a t i v e l y new uses. New applications have shown a s i g n i f i c a n t increase i n 
recent years as the cost effectiveness of t i n i s often greater because 
r e l a t i v e l y small quantities have important b e n e f i t i n high cost a p p l i c a t i o n s 
48/. 
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226. A b a s i c feature of tin-end-use markets i s the threat posed by s u b s t i t u t e 
materials such as aluminium and t i n - f r e e s t e e l (T.F.S) f o r t i n p l a t e , and the 
use of other j o i n i n g materials f o r solder. T i n demand i s very s e n s i t i v e to 
competition from other materials and t h i s has led to a loss i n the share of 
c e r t a i n markets. However, there are d i s t i n c t d i f f e r e n c e s between the markets 
of developed and developing countries and also between markets i n the same 
economic grouping due to a number of factors i n c l u d i n g consumer preferences. 
Table 51 shows t i n metal oonsumption by major use i n selected countries i n 
1987. While t i n p l a t e has the la r g e s t share i n t i n consumption i n the majority 
of countries l i s t e d , i n the United States and Japan solder has become the 
major end-use. 
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Tinplate 

227. The per c a p i t a consumption of t i n p l a t e i n i n d u s t r i a l i z e d nations has 
been f a l l i n g while at the same time demand for t i n p l a t e has been increasing i n 
some regions of the r e s t of the world. T o t a l world production of t i n p l a t e has 
decreased over the years and a s i g n i f i c a n t change i n the pattern of production 
has taken place. Whereas i n 1978 the United States, Western Europe and Japan 
accounted for almost 79 per cent of world t i n p l a t e production, i n 1987, t h e i r 
share had gone down to around 71 per cent as a greater number of countries, 
e s p e c i a l l y i n the developing world, expanded t h e i r output. In 1987, production 
of t i n p l a t e was 4.1 m i l l i o n tons i n the EEC countries, 2.2 m i l l i o n i n the 
United States and 1.7 m i l l i o n i n Japan (see table A14). The same year 
developing countries produced an estimated 2.1 m i l l i o n tons of t i n p l a t e . In 
addition to the geographical s h i f t i n t i n p l a t e supply, the world t i n p l a t e 
industry has been s t e a d i l y adopting new technology to meet the competition 
presented by a l t e r n a t i v e materials and new environmental requirements. 

228 Tinplate remains the larges t s i n g l e o u t l e t f or primary t i n , of t o t a l 
t i n p l a t e consumption, 80 per cent i s used i n the packaging industry, 
e s p e c i a l l y f or human and animal foods including cans for f r u i t Juices, coffee 
drinks and other non-carbonated beverages. By f a r the l a r g e s t category, i n 
tonnage forms, of canned hxaman foods produced are vegetables and vegetable 
j u i c e s , soups, dair y products, seafoods, meat and poultry products, baby 
foods, powdered coffee, pasta products and cooking sauces. A s i g n i f i c a n t 
proportion of canned foods, p a r t i c u l a r l y f r u i t s , vegetables, seafoods, dairy 
products and meat are produced for export rather than home consumption. 

229. However, demand for canned food i s a function of income. The i n d u s t r i a l 
countries remain the l a r g e s t consumers of canned foods for both people and 
animals. By contrast, i n developing countries, l e v e l s of income do not allow 
people to a f f o r d canned foods, apart from e s s e n t i a l s such as milk products and 
cooking o i l . 

230. Such factors as demographic trends, growing l e v e l s of microwave oven 
ownership, increased preferences for eating outside the home and f o r fresh or 
frozen foods rather than processed foods have a bearing on the l e v e l of demand 
fo r canned food. 
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Table 52 

Estimated world a/ Tinplate demand by sector and 
economic grouping 

1977 1987 
M i l l i o n tons % M i l l i o n tons % 

Food cans b/ open 8.4 63 6.9 62 
"Eõp and general l i n e 
ot which developed market 
economy countries 
others 
Carbonated beverage 
cans ot which developed 
market economy countries 

Others 
General packaging 2.2 17 1.8 16 
containers ot which developed 
market ec(5nomy countries 
Others 
Aerosol cans 
of which developed market 
economy countries 
Others 
Closures 
ot which developed market 
economy countries 
Others 
Non-packaging 
uses of which developed 
market economy countries 
Others 
Total 13.3 100 11.1 100 
ot which developed market 
economy countries 
Others 
a/ Excluding Albania, China, the German Democratic Republic, The People' 

Repuïïlic of Korea, The Mongolian People's Republic and the USSR. 
b/ Includes cans f o r non-carbonated beverages but excludes aerosol cans 

for Toods. 
Source : data based on information received by the International T i n 

Council 49/ 

8.4 63 6.9 

6.2 4.4 
2.2 2.5 
1.1 8 0.9 
1.0 0.7 
0.1 0.2 
2.2 17 1.8 

ed 
1.6 1.2 
0.6 0.6 
0.4 3 0.5 
0.3 0.4 
0.1 0.1 
0.7 5 0.6 
0.5 0.4 
0.2 0.2 
0.5 4 0.4 
0.4 0.3 
0.1 0.1 
13.3 100 11.1 
10.0 7.4 
3.3 3.7 
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231. Table 52 shews approximate estimates f o r v«rorld t i r p l a t e deaoKuxî 
(excluding c e n t r a l l y planned econcnies of eastern Europe and Asia) by sector 
and econonic grotqping i n 1977 and 1988. I t appears tlvat v * i i l e demand i n 
developed market econcnty ccwntries has declined s l i ^ t l y i n a l l erri-use 
sectors with the e x c ^ i o n of aerosol cans, i n other countries demand f o r t i n 
has s l i ^ t l y increased or has remained stable. 

232. Tinplate packaging f o r both food cans and general packaging ocHitainers 
(paints, lacquers, varnishes, solvents, motor o i l etc) has had t o contend with 
increased ocnpetition from p l a s t i c s and ccnposite containers. In recent years, 
aseptic packaging of l i q u i d foods (e.g. f r u i t juices) i n paper based 
laminates instead of metal cans has been developed. With the extension of the 
aseptic processing technique t o sotç» and other food products (e.g. meat i n 
stews and chopped up tomatoes) even greater ocrapetition frcm aseptic packs can 
be e^qjected i n the future. However, i t i s worth noting that the recently 
developed l i q u i d nitrogen technique, v*iioh enables cheaper and l i f t e r 
carbonated beverage cans to be used f o r non-carbonated beverage, i s helping 
the metal can to meet the threat posed by ciseptic packs. Develcpnents i n 
p l a s t i c s packaging with new multilayer p l a s t i c cans are currently undertaJcen. 
They are however, s t i l l at a development stage, but i n the beverage sector PET 
(polyethlylene terejAithalate) bottles have succeeded i n gaining a share of the 
markets f o r packaged beer and s o f t drinks. In the long term, p l a s t i c s are 
expected t o supplement the threat posed by aluminium 50/. Neventheless, most 
of t h i s growth i s s t i l l l i k e l y t o be i n r e l a t i v e l y small volume "\jp market" 
products and the o v e r a l l e f f e c t on the production of foods i n metal cans i s 
IDcely t o be modest. 

233. New technological develcpments i n E l e c t r o l y t i c Chromium, Coated Steel 
(ECCS) or Tin Free Steel (T.F.S.) can making have made the l a t t e r a strong 
competitor to t i r p l a t e . The advance of two-piece s t e e l food cans v*iich are 
made frcm ECCS, by the EM) (draw, redraw) process i s b e n e f i t t i r ^ ECCS rather 
than t i r p l a t e , p a r t i c u l a r l y i n Japan and the EEC v*iere s t e e l makers have 
increased ECCS coating capacity s i g n i f i c a n t l y i n recent years 5p/. In Japan, 
d e l i v e r i e s of t i n p l a t e by Japanese manufacturers f o r open top and genersü. l i n e 
cans manufacture were about 3.4 per cent Icwer than i n 1986 vaille d e l i v e r i e s 
of ECCS were about 5 per cent h i ^ i e r (see table 55). However, i n the IftiLted 
States, t i n p l a t e d e l i v e r i e s to can manufacturers f o r open top and genersú. l i n e 
cans, a f t e r d e c l i n i n g between 1977 and 1986, increased i n 1987 t y 1.4 per cent 
ccaipared t o the previous year, while ECCS d e l i v e r i e s were 3.7 per cent lower 
(see table 53). 
234. In view of e x i s t i n g technological trenc3s and p r i c e d i f f e r e n t i a l s i n the 
short term, ECCS i s eiçjected t o continue t o gain a larger market share from 
t i r p l a t e i n food-can making. In the longer term, prospects may l a r g e l y d^jend 
on the extent t o v*u.ch laser-welding replaces resistance wire-welding systans 
or soldering i n the j o i n i n g of the side seams of three-piece can bodies. 
Whilst wire-welding systems generally require the use of t i n p l a t e , 
Iciser-welding systems can use ECCS. 
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Table 53 
United States T i n m i l l product d e l i v e r i e s a/ to the packaging market 

l y / / 1982 1983 lyjja 1985 lyHb l y s / 
Upen top and general l i n e 
cans b/ (thousand tonnes) 
o i which, Tinplate (%) 
E l e c t r o l y t i c chromium. 
Coated Steel(%) 

Blackplate (%) 

4,408 
77 
18 
5 

2,914 
74 
23 
3 

2,873 
72 
24 
4 

2,724 
72 
26 
2 

2,550 
73 
25 
2 

2,547 
71 
27 
2 

2,761 
72 
26 
2 

urown caps and other closures 
(thousand tonnes) 
of which, Tinplate (%) 
E l e c t r o l y t i c Chromium, 
Coated S t e e l ( % ) 

Blackplate (%) 

246 
66 
33 
1 

201 
48 
51 
1 

217 
49 
49 
2 

198 
50 
48 
2 

172 
49 
50 
1 

173 
54 
45 
1 

149 
55 
44 
1 

Drums, p a l l s , miscellaneous 
boxes, containers and compo-
nentsb/ (Thousand tonnes) 
of which, Tinplate (%) 

E l e c t r o l y t i c Chromium, 
Coated Steel(%) 

Blackplate (%) 
Tot a l packing uses 
(thousand tonnes) 
of which, Tinplate (%) 
E l e c t r o l y t i c Chromium, 
Coated Steel(%) 

Blackplate (%) 

172 90 99 97 90 65 39 
55 61 51 54 50 49 64 
1 12 19 3 3 5 0 

44 27 30 42 44 45 36 

826 3,205 3,189 3,019 2,812 2,785 2,949 
76 72 70 70 71 69 71 
18 24 26 26 26 28 26 
6 4 4 4 3 3 3 

a/ D i r e c t shipments from U.S. manufacturers to users i n the U.S.A. 
B/ Includes small quantities of other t i n m i l l products. 
Source : American Iron and Steel I n s i t u t e . 
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Table 54 
U.S.A T i n m i l l product d e l i v e r i e s a/ to non- packaging markets 

IF77 I W T 1955-
Automotive uses (thousand tonnes) 
of which, Tinplate (%) 

E l e c t r o l y t i c Chromium. 
Coated S t e e l (%) 

Blackplate 
Others ¡1] 

T7T 
61 
1 
7 

31 

59 
2 
6 

33 
Household appliances, and u t e n s i l s 
(thousand tonnes) 
of which, Tinpla t e (%) 

E l e c t r o l y t i c Chromium, 
Coated S t e e l (%) 

Blackplate 
Others 

37 
43 
0 

49 
8 

29 
62 
0 

31 
7 

Other domestic and commercial 
equipment (Thousand tonnes) 
of which, Tinplate (%) 
E l e c t r o l y t i c Chromium, 
Coated S t e e l (%) 

Blackplate (%) 
Others (%) 

80 
39 
0 

58 
3 

52 
38 
2 

56 
4 

E l e c t r i c a l equipment(thousand tonnes) 
of which, Tinpla t e (%) 
E l e c t r o l y t i c Chromium, 
Coated S t e e l (%) 

Blackplate 
Others 

-7T-
39 
0 

61 
0 

"zzr 
46 
29 
25 
0 

Other non-packaging uses 
(thousand tonnes) 
of which, Tinpla t e (%) 
E l e c t r o l y t i c Chromium, 
Coated S t e e l (%) 

Blackplate 
Others l l i 

131 
19 
2 

79 
0 

82 
26 
0 
74 
0 

59 
1 
7 

33 

24 
67 
0 

25 
8 

42 
36 
7 

55 
2 

-2T 
52 
22 
26 
0 

84 
29 
1 

67 
3 

Tot a l non-packaging uses 
(thousand tonnes) 
of which, Tinpla t e (%) 
E l e c t r o l y t i c Chromium, 
Coated S t e e l (%) 

Blackplate (%) 
Others (%) 

411 
40 
1 

47 
12 

286 
44 
3 

39 
14 

272 
46 
4 
36 
14 

54 
1 
4 

41 

16 
69 
0 

19 
12 

39 
33 
10 
54 
3 

28 
36 
36 
0 

76 
44 
0 

55 
1 

225 
46 
4 
33 
17 

51 
1 
4 

44 

14 
64 
0 

22 
14 

38 
26 
13 
58 
3 

19 
44 
25 
12 

80 
56 
4 

40 
0 

234 
47 
7 

28 
18 

198/ 
88 
53 
1 
2 

44 

10 
70 
0 

20 
10 

30 
37 
10 
50 
3 

11 
18 
55 
18 
9 

97 
40 
4 
55 
1 

236 
45 
6 

31 
18 

a/ D i r e c t shipments from U.S. manufacturers to users i n the U.S.A 
Source: American Iron and Steel I n s t i t u t e . 
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Table 55 

Japan: T i n p l a t e and ECCS d e l i v e r i e s to the home market 

S F i s c a l year l y / ; l y a ^ lytjj 1984 iy8b lyab 198/ 
open top cans 
(••housand tonnes) 595 608 662 763 751 752 858 
of which, Tinplate (%) 72 61 56 46 45 41 39 

E l e c t r o l y t i c Chromium, 
Coated Steel (%) 28 39 44 54 55 59 61 

ia l i t r e cans 
(thousand tonnes) 212 270 280 278 277 278 312 
of which, Tinplate (%) 93 58 54 46 46 41 39 

E l e c t r o l y t i c Chromium, 
Coated Steel (%) 7 42 46 54 54 59 61 
General l i n e cans 
(Thousand tonnes) 364 424 454 435 424 430 461 
of which, Tinplate (%) 75 73 70 73 71 69 67 
E l e c t r o l y t i c Chromium, 
Coated Steel(%) 25 27 30 27 29 31 33 

Grown caps 
(thousand tonnes) 58 42 42 36 32 36 34 
of which, Tinplate (%) 53 43 24 22 25 31 26 

E l e c t r o l y t i c Chromium, 
Coated Steel(%) 47 57 76 78 75 69 74 

Other uses 
(thousand tonnes) 82 80 77 73 77 86 93 
of which, Tinplate (%) 32 24 25 19 26 38 37 

E l e c t r o l y t i c Chromium, 
Coated Steel(%) 68 76 75 81 74 62 63 

To t a l (thousand tonnes) 
of which, Tinplate (%) 

E l e c t r o l y t i c Chromium, 
Coated Steel(%) 

1,311 
73 
27 

1,424 
61 
39 

l, b l b 
57 
43 

1 , 5 8 5 — r 7 5 F I — I T W 
52 51 48 
48 49 52 

1,758 
46 
54 

tiource : Japan i r o n and üteei i n s t i t u t e . 

Table 56 
Tinplate r e c y c l i n g i n Europe 

tons 
Tinplate f o r packaging Tinplate recycled 

A u s t r i a 
Belgium 
Denmark 
France 
F.R.G 
I t a l y 
Netherlands 
Switzerland 
U.K. 
T o t a l 

35,000 
180,000 
105,000 
480,000 
650,000 
530,000 
100,000 
55,000 

750,000 
2,885,000 

19,000 
30,000 
18,000 

162,00 
338,000 
107,000 
77,000 
22,000 

125,000 
898,000 

Source: International T i n Research I n s t i t u t e . 
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235. Aluminium has also been competing with t i n p l a t e i n the manufacture of 
food cans, however to a l e s s e r extent than ECCS (T.F.S.) or p l a s t i c s . I t i s 
i n the beverage sector for beer and s o f t drinks that aluminium has continued 
to gain greater market shares i n many parts of the world, e s p e c i a l l y i n the 
Jr.ited States, Japan, A u s t r a l i a , I t a l y and the Republic of Korea, where 
aluminium holds a l l or a large part of the market. In the majority of 
developing countries and i n some European countries l i k e the United Kingdom, 
France, the Federal Republic of Germany, the Netherlands, Spain and Belgium, 
t i n p l a t e has a major market share. Recycling developments and the new 
l e g i s l a t i o n associated with i t 52/ have played a c r u c i a l r o l e i n the b a t t l e 
between aluminium and t i n p l a t e . 

236. While the aluminium industry i n the United States and elsewhere has" 
e f f e c t i v e l y developed the r e c y c l i n g of purchased consumer aluminium cans, 
the s t e e l industry has lagged behind. However, i n recent years, s t e e l 
companies have r e a l i z e d , although belatedly, the c r u c i a l importance of 
r e c y c l i n g and have st a r t e d r e c y c l i n g a c t i v i t i e s of the t i n p l a t e can 53/. 

237. Tinplate i s indeed i d e a l l y suited to c e n t r a l i z e d c o l l e c t i o n f o r 
r e c y c l i n g because of i t s ferromagnetisra, and today many schemes are i n 
operation throughout the world to increase the rates of recovery from the 
domestic waste stream. However, there i s s t i l l need to increase p u b l i c 
awareness about the r e c y c l a b i l i t y of t i n p l a t e 54/. Table 56 indicates 
approximate l e v e l s of t i n p l a t e r e c y c l i n g i n some countries of western Europe. 
Secondary products are regarded as very high q u a l i t y raw materials and are 
i n constant demand by makers of s p e c i a l s t e e l 55/. 

238. Recent e f f o r t s by the s t e e l industry i n many parts of the world to 
develop t i n p l a t e can r e c y c l i n g and the opening or planned opening of new 
t i n p l a t e l i n e s by the US s t e e l industry and elsewhere are signs that the 
t i n p l a t e industry may be able to stop the erosion of i t s market share i n the 
beverage sector, an area which has shown the strongest p o t e n t i a l f or 
consumption. 

239. In 1988, higher aluminium prices coupled with comparatively low t i n 
p r i c e s , brought some can makers to s h i f t i n favour of t i n p l a t e . At l e a s t 
three new t i n p l a t e beverage can l i n e s are reportedly under construction i n 
the United States, while other t i n p l a t e l i n e s have been recently b u i l t , or 
are reportedly under construction, i n other countries such as the United 
Kingdom, Singapore, Malaysia, and the Republic of Korea 56/. 
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240. New technological developments i n t i n p l a t e can making, such as 
improvements i n D&I (drawn and ironed), DRD (drawn and redrawned) and welded 
can technology, w i l l further help to improve the competitiveness of t i n p l a t e 
cans. The International T i n Research I n s t i t u t e (ITRI) has i n i t i a t e d a 
programme i n cooperation with s t e e l companies i n the United States and 
Europe to develop post-wash chemical treatments that w i l l provide a d d i t i o n a l 
c o r r o s i o n resistance to D&I cans 57/. 

241. A competitive DRD process that w i l l use c o i l - f e d t i n p l a t e i s also 
under development. These cans w i l l be f i n i s h e d by e l e c t r o c o a t i n g and should 
be a v a i l a b l e i n 1989. The process also appears to o f f e r s u b s t a n t i a l 
economic b e n e f i t s over e x i s t i n g DRD processes. Work i s also i n progress to 
optimize the p r o d u c t i v i t y of welded can-making. In a j o i n t programme, 
t i n p l a t e s u ppliers, can-makers, and Soudronic Ltd. are evaluating the 
e f f e c t s of basis weight, temper (box annealed versus continously annealed), 
t i n coating weight, surface topography, s t e e l composition, and welder 
v a r i a b l e s on the q u a l i t y of welded cans. The recent development by Weirton 
Steel of a new s t e e l easy-open end w i l l further help to enhance the 
competitive p o s i t i o n of the t i n p l a t e beverage can. This end has p a r t i c u l a r l y 
good opening c h a r a c t e r i s t i c s . 

242. In view of the above, the medium-term outlook for t i n p l a t e i n world 
beverage can materials market i s modestly encouraging. Outside the United 
States, as long as the s t e e l companies are prepared to use every means at 
t h e i r d i s p o s a l to f i g h t the aluminium can, t i n p l a t e w i l l , by and large, hold 
i t s share of beverage can materials markets which are themselves expected to 
continue to expand. 

243. An area of p o t e n t i a l growth i s the aerosol market. Table 52 shows that 
world demand for aerosol cans increased s i g n i f i c a n t l y between 1977 and 1987. 
In the United States, United Kingdom and the Netherlands t i n p l a t e dominates 
the market for the containers. However, i n other countries, such as Japan, 
I t a l y , France and Switzerland, aluminium aerosol containers pose strong 
competition to t i n p l a t e . But opportunities for growth do e x i s t i n a number 
of countries. 

244. The market for closures such as crown closures for b o t t l e s and l i d s 
f o r glass j a r s accounted for about 5 per cent of world t i n p l a t e demand i n 
1987. In s p i t e of increased competition from p l a s t i c s and aluminium. 
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t i n p l a t e has regained some ground i n the l a s t few years. 

245. Non-packaging uses account for only a small percentage of world 
t i n p l a t e demand, an estimated 4 per cent i n 1987. The end-use Industries i n 
'..his sector include the manufacture of automotive components such as o i l and 
a i r f i l t e r s , gaskets, trim head-lamp r e f l e c t o r s etc. Other o u t l e t s include 
household appliances and u t e n s i l s such as kitchenware, trays and other 
domestic and commercial uses, as well as e l e c t r i c a l and e l e c t r o n i c 
equipment. P l a s t i c s and aluminium are strong competitors to t i n p l a t e i n 
t h i s sub-sector. 

246. In order to assess the prospect for world t i n p l a t e demand one should 
consider world economic growth, e s p e c i a l l y i n the larges t consuming areas 
namely the i n d u s t r i a l countries, changes i n t i n p l a t e capacity and 
developments i n the p r i c e of cans. 

247. The World Bank forecasts an average growth rate of 2.6 to 3 per cent 
per annum f o r the developed market economy countries between 1987 and 2000. 
For developing countries, an average rate of growth of 4.5 to 4.9 per cent 
per annum i n the same period i s forecast, although with some countries, such 
as those i n South East Asia, growing more ra p i d l y , while the h i g h l y indebted 
countries, e s p e c i a l l y i n L a t i n America, would be growing more slowly (see 
table 49). 

248. Table C2 i n the s t a t i s t i c a l annex shows a survey prepared by Canning 
International i n 1988 on world t i n p l a t e capacity. This survey shows that 
i n s t a l l e d t i n p l a t e capacity for 1987 amounted to 20.6million tons, which i s 
well i n excess of world demand. However, much of t h i s capacity remained 
i d l e , as only about 42per cent was used to produce t i n p l a t e (8.54million 
tons). 

249. The upward trend i n world t i n p l a t e capacity i s l i k e l y to continue as 
additions to t i n p l a t e capacity are projected i n a number of countries such 
as B r a z i l , Indonesia, Thailand and Taiwan. In China, an estimated 
250,000tons of a d d i t i o n a l t i n p l a t e capacity i s sheduled to be brought on 
stream by the end of 1990. Dual l i n e capacity has also increased 
s i g n i f i c a n t l y i n the EEC and i n a number of developing countries such as 
Colombia, India, the Republic of Korea, Malaysia and Thailand. Therefore, 
world t i n p l a t e capacity i s expected to increase s u b s t a n t i a l l y , i n p a r t i c u l a r 
i n developing countries of South East A s i a and L a t i n America. However, while 
Rrfl7 : i l and Colombia produce t h e i r own s t e e l , since they have established 
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national s t e e l Industries, Indonesia, Malaysia and Thailand inport the s t e e l 
ba-e f o r t h e i r products from Japan. Considering the high exchange rate f o r 
the yen, the competitiveness of t h e i r l o c a l l y produced t i n p l a t e may 
therefore not be as high as that of other packaging materials. 

250. Regarding the pri c e of t i n p l a t e , the expected increased world t i n p l a t e 
capacity i s l i k e l y to continue to exceed world t i n p l a t e demand and 
consequently to have a dampening e f f e c t on t i n p l a t e p r i c e s . This would help 
to counteract the upward pressures experienced recently on t i n p l a t e p r i c e s 
due to increased cost of the s t e e l base 58/. Tinplate i s expected to r e t a i n 
i t s p r i c e advantage compared to aluminium.. 

251. Taking into account the economic background, t i n p l a t e capacity and 
pr i c e and technological developments ou t l i n e d above. Western World demand 
for t i n p l a t e i s expected to decline s l i g h t l y at an estimated average of 
0.4per cent per annum between 1987 and 1992. Demand i n developed market 
economy countries i s expected to decline s l i g h t l y but t h i s should be p a r t l y 
compensated by an increase i n t i n p l a t e demand i n developing countries. 
World t i n p l a t e production i s expected to remain stable. I t i s also espected 
that the amount of t i n used per ton of t i n p l a t e produced w i l l continue to 
f a l l slowly i n the medium term. 

252. Table 57 shows forecasts f o r t i n p l a t e production and t i n used to make 
t i n p l a t e i n the world excluding China and the s o c i a l i s t countries of Eastern 
Europe. 

Table 57 
Forecasts f o r t i n p l a t e production and 

t i n used to make t i n p l a t e 
m i l l i o n tons 

projected 
1987 1992 growth rate 

Apparent t i n p l a t e consumption a/ 10. / 10T5 "^TTJi 
Net exports to China, PR and 
S o c i a l i s t countries of Eastern Europe 0.5 0.3 
Tin p l a t e production 11.4 11-4 
Ti n used (Kg) per ton of t i n p l a t e Çroduced 4.8 4.6 -
i n used (thousand tons) 55.0 52.0 -1.1 

a/ Apparent consumption i s defined as t o t a l t i n p l a t e production minus 
exports plus imports, excluding c e n t r a l l y planned economies of Eastern 
Europe and A s i a . 

Source: UNCTAD s e c r e t a r i a t 
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253. The second larges t a p p l i c a t i o n f o r t i n i s i n solders f o r j o i n i n g 
metals. Solders are b a s i c a l l y a l l o y s of t i n and lead. Most t i n solders 
contain from 30 to 70 per cent of t i n . The range of ap p l i c a t i o n s i s very 
wide. Table 03 i n the s t a t i s t i c a l annex describes s o f t solder a l l o y 
compositions and areas of usage. 

254. In 1987, solder superceded t i n p l a t e as the major o u t l e t f o r t i n 
consumption, p a r t i c u l a r l y i n the United States and Japan (see table51), 
However, the volumes produced are small i n the majority of countries and are 
generally consumed i n the country or region of o r i g i n . 

255. The major outlets of t i n soldering include the e l e c t r o n i c s industry, 
plumbing uses, the automobile industry and other engineering a p p l i c a t i o n s . 

256. New technological developments i n recent years have adversely a f f e c t e d 
the amount of t i n used i n soldering. The trend to reduce amounts of solder 
used i n conventional j o i n t s or to replace conventional j o i n t s by surface 
mount j o i n t s i n which the e l e c t r i c a l contacts of the e l e c t r o n i c devices are 
soldered d i r e c t l y to the surfaces of the PCB's copper tracks, have reduced 
l e v e l s of t i n used i n solder i n the e l e c t r o n i c s industry. However, t h i s has 
been somewhat compensated by higher l e v e l s of production of e l e c t r o n i c 
products. 

257. Another development, but one which i s i n favour of t i n solder, i s the 
increasing concern of a number of governments about lead l e v e l s i n potable 
water f o r drinking. L e g i s l a t i o n has been passed by a nximber of countries, 
including the Federal Republic of Germany and the United States, 59/ 
r e s t r i c t i n g the use of lead containing solders i n drinking water systems. 
The concern over lead leaching has resu l t e d i n the use of lead free solders 
which are t y p i c a l l y t i n a l l o y s with e i t h e r antimony or s i l v e r . This trend i s 
expected to continue, thereby increasing t i n consumption. The o v e r a l l 
outlook for solder therefore i s that demand f o r primary t i n to make solder 
i s l i k e l y to increase only modestly i n DMCEs, while solder i s expected to be 
a major market i n developing countries through the 1990s. 

Bronze 

258. Bronze continues to be an important use of t i n e x p e c i a l l y i n the 
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United States, the United Kingdom and I t a l y (see table 51). However, between 
1978 and 1986, bronze had a negative growth rate of around 4 per cent i n 
developed marV:et economy countries and demand has continued to decline i n 
réponse to stiructural changes i n bronze i n d u s t r i e s . For developing 
c o T i n t r i e s , data on the l e v e l of t i n consumed i n brass/bronze are rather 
scarce. 

T i n chemicals 

259. The manufacture of t i n chemicals, both organic and inorganic 
compounds, are becoming a s i g n i f i c a n t l y growing ou t l e t f or t i n . Organic 
compounds are c h i e f l y used as P.V.C. s t a b i l i z e r s , biocides and c a t a l y s t s , 
while inorganic t i n compounds are used i n the ceramic and glass i n d u s t r i e s , 
i n p l a t i n g a p p l i c a t i o n s and as c a t a l y s t s 

Table 58 
Estimated world t i n consumption of t i n 

chemicals i n 1986 
tons 

PVC S t a b i l i z e r s 7,300 (0) 
Biocides 3,550 
(Antifoüling) 1,400 (T) 
(Agrochemicais) 1,700 (T) 
(Wood preservative) 450 (O) 
Glass industry 3,000 (0) 
Ceramics industry 2,800 
(üpacitiers) 1,300 (N) 
(Pigments) 1,000 (0) 
(Electrodes) 300 (N) 
P l a t i n g Chemicals 2,150 (0) 
Catalysts 
(Polyurethane) 900 ÍN) 
( S i l i c o n e ) 600 (N) 
T o t a l : 28,150 
N: Stable future 
T: Threat to future 
0: Opportunities to increese 
The data i n brackets r e l a t e to the best estimates f o r t i n use i n 
s p e c i f i c sectors. 
The values do not add up to those i n the major categories as they 
were c a l c u l a t e d using other means. 
Source : Courtesy of the Association of T i n Producing Countries. 
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260. Table 58 gives an approximate estimate of world t i n chemical 
consumption by sub-sector, which amounted to around 28,150 tons i n 1986, an 
estimated 15 per cent of t o t a l consumption. The chemical market i s expected 
to show reasonably strong growth through 2000, but s u f f i c i e n t data do not 
e x i s t to analyse t h i s market i n d e t a i l . 

Other uses 

261. Other major outlets for primary t i n include ti n n i n g (for example the 
tinni n g of copper wire and hot-dip tinning and e l e c t r o p l a t i n g i n the 
e l e c t r o n i c s industry), and the production of a l l o y s and pewter. Despite 
strong demand for tinned copper wire by the a i r c r a f t construction industry, 
demand for t i n for the tin n i n g of copper wire has generally been d e c l i n i n g 
i n réponse to factors such as the use of PVC coatings instead of t i n . 
Demand for t i n to make pewter ware i s estimated to have remained stable. 
The lack of d e t a i l e d information on end use trends i n t h i s sector do not, 
however,.allow a forecast of future growth. 

C. Expected global supply and demand s i t u a t i o n i n the mid 1990s 

262. Demand forecasts f or primary t i n metal which have been prepared by the 
World Bank are summarized i n table 59 and are based on macro-economic 
assumptions contained i n table 49. 

263. World primary t i n consumption i s projected to decline at an annual 
average rate of 1.7 per cent during the 1987-1995 period and t h i s rate w i l l 
increase to 2 per cent to the year 2000. Given the low l e v e l of projected 
r e a l t i n p r i c e s when compared to prices t y p i c a l p r i o r to 1985, the decline 
i n world t i n consumption i s seen as a r e f l e c t i o n of on the one hand the low 
long-term p r i c e e l a s t i c i t i e s of demand and on the other, the negative impact 
of technological developments which are expected to continue. 

264. However, when considering World Bank projections i t should be taken 
into account that they constitute a prudent assessment based on past 
performances and severely negative trends i n world t i n consximption, 
e s p e c i a l l y i n the i n d u s t r i a l countries. In addition, these projections are 
based on an estimated 1987 world t i n consumption which i s much lower than 
actual reported consumption (see table A4), and do not take into account the 
increased t i n demand i n 1988 and early 1989 i n the i n d u s t r i a l countries. 
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Table 59 
World demand projections for primary t i n metal In 

the period 1987 to 2000 
(thousand metric tons and growth rates 

i n per cent per year) a/ 

Actual Projected Growth rates 
Í98/C/ 1990 iyy:3 ^000 198/-iyyb 198/-I n d u s t r i a l — r T 9 11/ 104 91 -1./ -2.0 countries 

North America 38 34 30 25 -2.9 -3.2 
United States 35 31 26 22 -3.6 -3.5 
EEC 10 44 43 40 36 -1.2 -1.5 
Japan 32 32 30 27 -0.8 -1.3 
Non-Market countries 40 38 37 37 -0.9 -0.6 
Developing countrlesb/ 49 53 55 57 1.4 1.2 A s i a 29 33 36 39 2.7 2.3 
America 14 15 15 15 0.9 0.5 
China 13 19 21 22 6.2 4.1 
World 208 208 196 185 -0.7 -0.9 

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 
c/ estimate 
Source: World Bank, Price Prospects f o r Major Primary Commodities, 

Report No. 814/88 

265. Since 1985, continued growth i n the OECD countries, the lower t i n 
p r i c e , technological improvements and promotion by c e r t a i n t i n - u s i n g 
i n d u s t r i e s have contributed to the r i s e i n t i n consumption. With t i n prices 
remaining around the expected equilibrium l e v e l s and continued research and 
development i n the uses of t i n , i t i s reasonable to expect that over the 
medium term, consumption w i l l be maintained at l e a s t at the current l e v e l . 
On balance, the propects for t i n should remain reasonably good, at l e a s t i n 
the short terra, and current indicators point to a much more encouraging 
outlook than several years ago. However, a marked difference e x i s t s between 
the expected performance of the i n d u s t r i a l and the developing countries. 

266. While t i n consumption i n the i n d u s t r i a l countries i s projected to 
decline by 1.7 per cent annually during 1987-1995 and 2 per cent to the year 
2000, t i n consxamptlon i n developing countries i s expected to increase at an 
annual rate of 1.4 per cent from 1987 to 1995. The World Bank projections 
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are based on assumptions s i m i l a r to the assessments made i n the previous 
section of t h i s chapter regarding the various end-use s e c t o r s . However, the 
outlook for solder seems at present more encouraging, as the sector has 
weathered the worst e f f e c t s of technological change and usage has been aided 
by strong construction and automobile i n d u s t r i e s . Demand for primary t i n to 
make solder i s l i k e l y to increase s l i g h t l y i n developed market economy 
countries and should become a major factor i n developing countries through 
the 1990s. Also, the chemical market i s expected to show reasonably strong 
p o t e n t i a l growth through the year 2000, e s p e c i a l l y i n f i r e and smoke 
retardant a p p l i c a t i o n s . 

267. Table 60 shows i n s t a l l e d capacity for primary t i n metal and t i n p l a t e 
i n 1987 and actual output i n n o n - s o c i a l i s t countries (see also tables A2, 
A14, Gl and C2, i n the s t a t i s t i c a l 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 c a p a c i t i e s i n 
c e n t r a l l y planned economies are not e a s i l y a v a i l a b l e . The f i r s t observation 
that could be made i s that for both t i n metal and t i n p l a t e there i s a high 
l e v e l of excess capacity around the world. For primary t i n metal, l e s s than 
50per cent of world i n s t a l l e d smelting capacity i s a c t u a l l y used, one reason 
being the sharp decline i n world tin-in-concentrate output i n recent years 
and the ensuing shortage of feed. Following the collapse of the t i n market 
i n 1985, worldwide mine output declined between 1985 and 1987 as many high 
cost mines closed. 
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T a b l e 6 0 

Ç f o d u c t i o n c a p a c i t y f o r p r i m a r y t i n 

m e t a l a n d t i n p l a t e i n 1 9 8 7 

metr i c t o n s a n d p e r c e n t a g e s h a r e s 

P r i i i iar'_y h i n Me tdi 1 I D S t a 1 l e d X Ac t u a l E x c e s s CApckc i t y 
D P U P l o p e d m a r k e t econonn/ C a p a c i t y O u t p u t C a p a c i t j / Utilisât 

y 

c o u n _ l r ' i es 8 5 , 9 0 0 2 1 7 2 5 , 4 0 0 6 0 , 5 0 0 2 9 . G 
W P S I:(0 r n R 11 r n p p 4 5 , 1 0 0 11 4 1 7 , 6 0 0 2 7 , 5 0 0 3 9 . 0 

Un i t e d S t a I;<-Í;Í 3 0 , 0 0 0 7 6 3 , 9 0 0 2 6 , 1 0 0 1 3 . 0 

J a p a n 3 , 3 0 0 0 8 9 0 0 2 , 4 0 0 • 2 7 . 3 

D e v o l o p i n q C o u n i : . r i e s 3 1 0 , 7 . 2 0 7 8 3 1 2 4 , 6 0 0 1 8 5 , 6 2 0 4 0 . 2 

A f r i c a 1 5 , 5 0 0 3 9 1 , 6 0 0 1 3 , 9 0 0 1 0 . 3 

fiiiiericcí 9 0 , 8 0 0 2 2 9 3 5 , 2 0 0 5 5 , 6 0 0 3 8 . 8 

A s i a 2 0 3 , 9 2 0 5 1 5 8 7 , 8 0 0 1 1 6 , 1 2 0 4 3 . 1 

T o t a l 3 9 6 , 1 2 0 1 0 0 0 1 9 6 , 1 0 0 2 0 0 , 0 2 0 4 9 . 5 

T i n p l a t e 
D e v e l o p e d mar-ket economy 
coi.in t r i e s 1 6 , 9 4 2 , 0 0 0 8 4 5 9 , 2 2 9 , 6 0 0 7 , 7 1 2 , 4 0 0 5 4 . 5 

W e s t e r n E u r o p e 7 , 0 4 0 , 5 0 0 3 5 1 4 , 2 1 7 , 2 0 0 2 , 8 2 3 , 3 0 0 5 9 . 9 

U n i t e d S t a t e s 5 , 8 6 2 , 4 3 5 2 9 2 2 , 2 7 6 , 7 0 0 3 , 5 2 5 , 7 3 5 3 8 . 8 

J a p a n 2 , 4 1 8 , 0 0 0 1 2 0 1 , 7 2 2 , 8 0 0 6 9 5 , 2 0 0 7 1 . 2 

Deve l o p i n g c o u n t r ' i e s 3 , 1 0 8 , 1 1 1 1 5 5 2 , 1 2 1 , 2 0 0 9 8 6 , 9 1 1 6 8 . 2 

A f r - i c a 9 0 , 0 0 0 0 , 4 3 6 , 0 0 0 5 4 , 0 0 0 4 0 . 0 

Ame r i Cri 1 , 5 6 3 , 1 1 1 7 8 1 , 0 5 2 , 2 0 0 5 1 0 , 9 1 1 6 7 . 3 

As 1 a 1 , 5 4 5 , 0 0 0 7 7 9 5 1 , 5 0 0 5 9 3 , 5 0 0 6 1 . 6 

T o t a l 2 0 , 0 5 0 , 1 1 1 1 0 0 0 1 1 , 5 8 4 , 8 0 0 8 , 4 6 5 , 3 1 1 5 7 . 8 

S o u r c e U I M C T A D s e c r e t a r i a t 
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268. Another observation Is that excess capacity i s greater i n developed 
than In developing countries. As developing t i n producing countries 
integrated forward ( t h e i r t o t a l i n s t a l l e d capacity i n 1987 represented a 
share of 78.3 per cent of t o t a l e x i s t i n g smelting capacity i n the world 
e.iclading non-market countries) greater shares of l o c a l l y produced t i n ore 
were smelted domestically. The geographical s h i f t i n t i n smelting i s l i k e l y 
to be enhanced i n the future i n favour of developing t i n producing 
countries. Smelting i s a very competitive Industry and only highly 
c o s t - e f f e c t i v e smelters w i l l be able to survive i n the long-run. Some 
smelters have already closed down i n A u s t r a l i a (Sydney Smelter), the United 
States and elsewhere. 

269. Over 50 per cent of world primary t i n metal capacity i s i n South East 
Asia and smelted output i n 1987 represented about 45 per cent of world 
production. Although output of both tin-in-concentrates and t i n metal have 
decreased s i g n i f i c a n t l y i n recent years. South East Asian countries, 
e s p e c i a l l y Malaysia, continue to dominate the scene i n world t i n smelting 
and t h i s i s l i k e l y to continue at l e a s t i n the short run. 

270. In view of the above, world t i n smelting capacity i s u n l i k e l y to 
increase i n the future, although there are plans to e s t a b l i s h a smelter i n 
Peru to t r e a t the ore produced i n the country. However, considerihg the 
serious economic problems Peru i s presently experiencing, there i s l i t t l e 
l i k e l i h o o d that the project w i l l be undertaken i n the near future. B o l i v i a , 
i n i t s new r e s t r u c t u r i n g p o l i c y f or the t i n mining sector, has planned to 
r e s t r i c t the t i n smelting capacity of the Vinto Smelter to 8,000 tons per 
year a reduction of almost 64 per cent. 

271. In B r a z i l , although there i s a lack of smelting capacity as a r e s u l t 
of s u b s t a n t i a l increases i n national t i n mine output, no increase i n 
capacity i s projected for the near future. 

272. Considering the increased world t i n output i n 1988 and early 1989, i t 
i s expected that there w i l l be less excess t i n smelting capacity i n the 
world and the l e v e l of smelting a c t i v i t y w i l l be higher than that of 1985-87 
period. 

273. For t i n p l a t e , developed market economy countries have a much greater 
share of world i n s t a l l e d capacity, around 84.5 per cent i n 1987, while 
developing countries' t i n p l a t e capacity i s s t i l l r e l a t i v e l y small, although 



expanding. 
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274. While there i s also excess world capacity f o r t i n p l a t e , l e v e l s of 
operation are somewhat higher; world output corresponded to almost 58 per 
cent of i n s t a l l e d capacity i n 1987. As was the s i t u a t i o n f o r t i n metal, 
developing countries have a higher u t i l i z a t i o n rate (approximately 68 per 
cent of output) than i n d u s t r i a l countries. Indicators point to an erosion 
of the dominant p o s i t i o n of developed countries i n both production and 
consumption of t i n p l a t e . 

275. Although t i n p l a t e capacity i n L a t i n America and Asia i s more or les s 
the same, output i n the former has been larger due to increased production 
i n most t i n p l a t e producing countries i n that region, p a r t i c u l a r l y Argentina, 
B r a z i l , C h i l e , Colombia and Peru. 

276. Tinplate capacity i s expected to increase s i g n i f i c a n t l y , e s p e c i a l l y i n 
developing countries as there are several projects to i n s t a l l a d d i t i o n a l 
l i n e s of production. In B r a z i l a s i x t h l i n e i s expected to come on stream 
i n the near future, thus bringing capacity to over 1 m i l l i o n tons, an 
increase of about 19 per cent. Argentina also has a project to increase 
capacity by 30 per cent through the introduction of new equipment. In Peru, 
a second l i n e i s projected f o r 1995 while i n Malaysia, Perstina, the only 
t i n p l a t e producer i n the country i s considering investing 40 m i l l i o n US 
d o l l a r s i n a second l i n e (see also section B on t i n p l a t e i n t h i s chapter). 

277. A f t e r an Increase to the year 1990, world t i n supply i s expected to 
decline to reach i t s 1987 l e v e l . The downward trend i n both supply and 
demand i n developed market economy countries w i l l continue and t h i s should 
be somewhat compensated by an i n i t i a l increase i n both production and 
consumption i n developing countries. However, a f t e r 1990, both supply and 
demand i n the l a t t e r w i l l also decline. Nevertheless, world t i n supply and 
demand should remain i n equilibrium. A l l t i n producing countries including 
China are expected to decrease t h e i r output, the only exception being B r a z i l 
whose output i s expected to continue to expand s u b s t a n t i a l l y . 
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Table 61 
Ti n supply/demand balance (000 metric tons) 

Production 
Tin-in-concentrates 

Actual 
1987 l y y u 

Forecast 
lyyb 2UUU 

Growth 
rates 

1987-2000 

184.9 203 196 185 0.0 
16.9 13 12 10 -3.9 

1.1 9 8 6 -1.9 
18.5 18 19 19 0.2 

147.7 172 165 156 0.4 
100.7 114 104 95 -0.4 
30.4 34 31 28 -0.6 
28.0 32 29 27 -0.3 
26.2 30 27 25 -0.4 
14.8 17 15 14 -0.4 
4.5 4 4 2 -6.0 

42.5 54 57 59 2.6 
8.1 10 9 8 0.0 

28.5 39 44 48 4.0 
+6.3 0 0 0 -

191.2 203 196 185 -0.3 
4.1 5 5 5 0.0 

195.3 208 201 190 -0.2 
220.1 208 196 185 -1.3 
69.9 25 25 25 -
17.7 - - - -52.2 25 25 25 -
16.6 12 12 12 -
6.2 _ _ 

10.4 12 12 12 -

World 
Developed market 

economy countries 
Oceania 
Non-Market 
Developing countries a/ 
Asia 
Malaysia 
China 
Indonesia 
Thailand 
A f r i c a 
America 
B o l i v i a 
B r a z i l 
+ Reduction i n Mine Stocks 
- Metal production 
GSA Sales b/ 
- Metal a v a i l a b l e (A) 
Metal consumption (B) 
Metal Stocks, beginning 

of period 
Change i n stocks (A-B) 
Metal Stocks, end of period 
Mine Stocks, beginning 

of period 
Change i n stocks 
Mine Stock, end of period 

Developing countries include China, P.R. 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. 
G.S.A: General Services Administration. 

Source: Production Tin-in-Concentrates: UNCTAD, Mine and Metal Stocks: 
—TnCërnational T i n S t a t i s t i c s , B u l l e t i n No. 1, May 1989. Projections: 

World Bank, Price Prospects for Major Primary Commodities, Report No. 
814/88. 
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D. Derand and supply i n L a t i n America 

278. In view of developments i n demand and supply o u t l i n e d i n the previous 
section, the L a t i n American/Caribbean region i s expected to enhance i t s 
p o s i t i o n as the leading supplier to the world t i n market. 

279. B r a z i l , presently the world leading t i n producer, w i l l continue to play 
an important r o l e for world t i n supply. T i n supply from B o l i v i a i s expected to 
remain stable at current l e v e l s of around 8,000 tons. In recent years, L a t i n 
American t i n semi-manufactures have been penetrating other markets i n an 
environment of keen i n t e r n a t i o n a l competition and slow growth i n global trade 
and there has been a large increase i n shipments to the United States. 
However, a s i g n i f i c a n t increase i n i n d u s t r i a l exports to European and P a c i f i c 
markets remains a challenge for the future. On the demand side, prospects do 
not seem very promising, at least i n the short term considering the expected 
low economic growth forecast for the continent. Due to domestic economic 
d i s e q u i l l b r i a , high rates of i n f l a t i o n and a heavy debt burden, sustainable 
growth i n the region i s not expected i n the foreseeable future. Demand for 
t i n i s estimated to increase modestly at an average annual rate of 0.5 per 
cent between 1987 and 2000. Given the s i g n i f i c a n t excess capacity at present 
i n the region, t i n consumption may well remain below i n s t a l l e d capacity i n 
spite of the planned substantial reduction i n B o l i v i a n smelting capacity of 
around 21,000 tons per year. This may be even more so i f new capacity i s 
constructed i n Peru as projected. The exportable surplus w i l l be i n the range 
of 44,000 tons which i s about 63 per cent of production capacity, taking into 
account the reduction i n capacity i n B o l i v i a . 

280. The L a t i n American/Caribbean t i n industry w i l l continue to be export 
oriented and r e l y on outside markets for i t s continued s u r v i v a l and harmonious 
development. Therefore, the industry has to remain i n t e r n a t i o n a l l y competitive 
and be a t t e n t i v e to developments i n the world market. Furthermore, greater 
a t t e n t i o n w i l l have to be devoted to research and development i n new uses of 
t i n to promote the future development of the world t i n market. 
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IV: Opportvinltles f o r and constraints on Increased L a t i n - Z ^ r l c a n and 
Caribbean production. 

A Exports to areas outside the region 

281. The s t r u c t u r a l changes already underway i n the 1970s, whidh continued 
i n the 1980s, and the consolidation of the world t i n industry following the 
October 1985 t i n crash, which led to the closure of a number of the higher 
cost t i n mines around the world, as well as the emergence of s i g n i f i c a n t new 
t i n producers such as B r a z i l and China, have resu l t e d i n important changes 
i n the pattern of supply and trade for both tin-in-concentrates and primary 
t i n metal. Also, the marked increase i n smelting capacity i n developing t i n 
producing countries undertaken i n the 1960s and 1970s i n order to achieve 
greater v e r t i c a l i n t e g r a t i o n and reap the benefits of higher value added 
have also Influenced the s h i f t i n geographical l o c a t i o n of supply and trade. 

282. The decline i n output of both tin-in-concentrates and t i n metal i n the 
i n d u s t r i a l countries i s expected to continue i n the future. This should be 
compensated by higher output i n A s i a and L a t i n America. However, although 
L a t i n America i s expected to increase i t s production s u b s t a n t i a l l y , 
p a r t i c u l a r l y of t i n metal. South East Asian producers w i l l continue to 
provide the larges t share of both tin-in-concentrates (38 percent) and 
primary t i n metal to the world market (around 66%). World demand f o r t i n 
w i l l continue i t s downward trend, although at a slower rate than i n the 
1970-86 period. 

283. The world t i n industry w i l l continue to be highly competitive and the 
greatest opportunities f or exports w i l l s t i l l e x i s t i n the i n d u s t r i a l 
countries, the l a r g e s t consuming markets for primary t i n metal, e s p e c i a l l y 
North America, the EEC and Japan which are expected to account f b r 64 per 
cent of t o t a l world t i n metal imports i n 1995. Opportunities also e x i s t i n 
developing countries, e s p e c i a l l y i n Asia. The s o c i a l i s t countries of Eastern 
Europe are expected to decrease the l e v e l of t h e i r t i n metal imports 
s l i g h t l y . However, they should remain net importers. 

284. The a v a i l a b i l i t y of t i n metal for exports from China i s expected to 
increase s l i g h t l y i n the short term and subsequently decline a f t e r 1995. 
However, i t i s d i f f i c u l t to p r e d i c t how i n t e r n a l demand i n the domestic 
market, f o r food packaging p a r t i c u l a r l y , i s going to develop, and to what 
extent t h i s would release excess supplies f or exports. 
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285. As regards b a r r i e r s to trade, the exports of developing countries, 
including the L a t i n American/Caribbean region, are accorded duty free 
treatment on t i n ore and concentrates by the i n d u s t r i a l countries, the 
largest consumers of L a t i n American t i n . However, most i n d u s t r i a l countries 
apply t a r i f f p r o tection to further stages of t i n processing, which i n 
c e r t a i n countries s t a r t s already beyond the mining stage, as i n A u s t r i a and 
Canada, while i n other countries such protection s t a r t s at the t i n 
semi-manufacturing stage (the EEC, Hungary, Japan, Switzerland) or at the 
manufacturing stage (Finland, Norway, Sweden). In most developed countries 
the t a r i f f p r o t e c t i o n increases with the degree of processing. 

286. Table 62 provides d e t a i l s on the t a r i f f rates which are applicable on 
imports of t i n products i n major developed consuming countries. The t a r i f f 
structure a f f e c t i n g imports of t i n products into the major markets has 
undergone s i g n i f i c a n t changes during the past decade through the 
establishment of l i b e r a l i z a t i o n measures i n favour of developing countries. 
Such measures are provided by the schemes of generalized preferences (GSP) 
of both the developed market economy countries and the s o c i a l i s t countries 
of Eastern Europe. The GSP schemes of the EEC, Finland, Japan, Norway, 
Sweden, and Switzerland provide for f u l l exemption from t a r i f f s on imports 
from developing countries although most of the materials are dutiable at the 
MFN rates i f they o r i g i n a t e from other sources. However, there are a number 
of measures, inc l u d i n g quantitative r e s t r i c t i o n s such as GSP c e i l i n g s or 
"export quota r e s t r a i n t s " , which impose l i m i t a t i o n s on the entry of t i n 
products from developing countries into some major consuming countries. 
Other n o n - t a r i f f b a r r i e r s consist p r i n c i p a l l y of l e g a l and administrative 
measures such as l i c e n s i n g and the requirement of s p e c i f i e d domestic 
contents i n f i n i s h e d goods, which r e s t r i c t imports. 
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Table 62 
General and preferential t a r i f f s for t i n proc^ucts in maior 

consuming developed market-economry coijintries 
( a l l information at the t a r i f f lir^e) 

r a r l t t rate (%) 
Description MFN ^ — 

Pre-Tokyo Post-Tokyo P r e f e r e n t i a l (GSP) 
A u s t r i a ~~ 
Unwrought t i n 0.0 0.0 
T i n solder 3.0 X 1.5 
Wrought bars, rods, angles, 
etc., of t i n and t i n wire 7.0 5.0 2.8 

Wrought plates, sheet and 
s t r i p 7.0 5.0 2.8 
T i n f o i l , t i n powders and 
flakes 15.0 8.0 5.3 

Tubes and pipes and blanks 8.0 5.0 3.0 
Canada 
Tin, i n c l u d i n g a l l o y s ( i n 
blocks, pigs, bars or 
granular form) 0.0 0.0 

Babbit metal (and type metal 
i n block, bar plate and 
sheet) 10.0 6.8 0.0 

T i n Oxides 0.0 0.0 
C o l l a p s i b l e tubes of t i n 15.0 12.5 0.0 
Phosphor t i n i n blocks, bars, 
plates, 17.5 10.2 0.0 
sheets, s t r i p s , r o d s and wire 7.5 5.5 4.0 
Ti n i n blocks, pigs, bars or 
f ranular form 0.0 0.0 

i n f o i l 0.0 0.0 
Tinplate scrap 17.5 0.0 
EEC 
Unwrought t i n 0.0 0.0 
Bars, rods, angles, shapes 
and sections of t i n wire 4.0 3.2 0.0 

Plates, sheet and s t r i p 3.0 2.5 0.0 
Ti n f o i l , (with backing of 
a weight not exceeding 
IKg/m?) 6.0 4.4 0.0 

T i n f o i l (without backing 
of a weight not exceeding 
lKg/m2) * 5.0 3.8 0.0 

T i n powders and flakes 3.5 2.9 0.0 
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Table 62 (continued) 

T a r l i t rate (%) 
-HFN — ^ Description 

Pre-Tokyo Post-Tokyo P r e f e r e n t i a l (GSP) 
hhC (continued) 
Tvïuoa and pipes and blanks 
therefor and hollow bars 

Pipe f i t t i n g s 
Finland 
Unwrought t i n (unalloyed) 
Unwrought t i n (alloyed) 
Wrought bars, rods, angles 
shapes and sections, and t i n 
wire 
Wrought plate s , sheets and 
s t r i p 
T i n f o i l weighing (excluding 
any backing) not over lkg/m2 
T i n powders and flakes 
Tubes and pipes and blanks 
therefor, hollow bars, and 
tube and pipe f i t t i n g s 
Japan 
unwrought t i n funalloyed) 
Unwrought t i n (alloyed) 
Bars, rods, sections, and 
wire of t i n and i t s a l l o y s 
Wrought plates, sheets and 
s t r i p or t i n 

F o i l s , powders, and flakes 
and i t s a l l o y s 

Tubes, pipes, hollow bars, 
and tube and pipe f i t t i n g s 
and i t s a l l o y s 

New Zealand 
Unwrought t i n 
Ti n solder 
Wrought bars, rods, angles, 
shapes and sections, and wire 
of t i n solder 
Wrought angles, shapes and 
sections of t i n other than 
solder 
Wrought angles, shapes and 
wire of t i n other than 
solders 

5.0 3.8 0.0 
7.0 4.9 0.0 

0.0 0.0 
0.0 0.0 

1.0b/ 0.0 0.0 
1.0b/ 0.0 0.0 
2.5 0.0 0.0 
0.0 0.0 

1.0 0.0 0.0 

0.0 0.0 
5.0 3.2 a'.o 
5.0 3.7 0.0 
5.0 3.7 0.0 
7.5 4.9 0.0 

7.5 4.9 0.0 

0.0 0.0 
15.0 X 10 ; ó 

15.0 X 0.0 

30.Ob/ 5.0 0.0 

10.Ob/ 5.0 0.0 
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Table 62 (continued) 

T a r i t t r a t e ~ l T r 
D e s c r i p t i o n 

Pre-Tokyo 
-HFN 
Post-Tokyo P r e f e r e n t i a l (GSP) 

New Zealand (continued) 
Wfõufeiit p l a t e s , sheet and 
s t r i p of t i n (worked) 
Wrought plate s , sheets and 
s t r i p of t i n (other than 
worked) 
Tin f o i l 
T i n powders and flakes 
Tubes and pipes, blanks 
therefor, hollow bars and 
tube and pipe f i t t i n g s 
Norway 
Unwrought t i n (unalloyed) 
Unwrought t i n (alloyed) 
Unwrought bars, rods, angles 
shapes and sections 
Wrought plates, sheets and 
s t r i p 
T i n f o i l 
T i n powders and flakes 

Sweden 
Unwrought t i n (unalloyed) 
A n t i - f r i c t i o n metal 
Tin solder 
Other a l l o y s 
Wrought bars, rods, angles 
shapes and sections 

Wrought plate s , sheets and 
s t r i p 

T i n f o i l 
Tubes and pipes and blanks 
therefor, hollows bars, and 
tube and pipe f i t t i n g s 

Switzerland 
Unwrought t i n 
Wrought bars, rods, angles, 
shapes and sections 
Tin solder ( i n r o l l e d bands) 
Other t i n solder 
Wrought plate s , sheet and 
s t r i p 
T i n f o i l 

27.5b/ 5.0 0.0 

5.0 X 0.0 
30.0 5.0 
(maximum) 
0.0 5.0 

5.0 5.0 ó'.o 

0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 * * 

5.0 3.8 ò!o 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 
1.5 1.4 à'.o 

0.0 0.0 

0.1 X 0.0 
0.4 X 0.0 
0.1 X 0.0 
0.1 X 0.0 

0.4 0.4 0.0 
1.9 1.7 0.0 
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Table 62 (continued) 
Taritt rate ( f T 

Description aiV 
Pre-Tokyo Post-Tokyo P r e f e r e n t i a l (GSP) 

: v i t z e r l a n d (continued) 
Fowdtl^ and flakes 0.1 X 0.0 
Co l l a p s i b l e tubes of t i n 0.4 X 0.0 
Other manufactures of t i n , 
unworked 1.5 1.4 0.0 
Other manufactures of t i n , 
machined 0.7 0.7 0.0 
United States 
Unwrought t i n 0.0 0.0 
Unwrought a l l o y s 0.0 0.0 
Tin wire (not coated or 
plated) 6.0 2.4 0.0 
Tin wire (coated or plated) 6.0 4.2 0.0 
Wrought bars, rods, angles, 
shapes and sections 6.0 4.2 0.0 
Wrought plates, sheets and 
s t r i p s (not clad) 6.0 2.4 0.0 
Wrought t i n plates, sheets 
and s t r i p s (clad) 12.0 4.8 0.0 
Tin powder and flakes 6.0 4.2 0.0 
Tin f o i l 17.5 7.0 0.0 
Tin pipes, tubes and blanks 
therefor, pipe and tube 
f i t t i n g s 6.0 2.4 0.0 

a/ Rate applicable f o r part of the t a r i f f l i n e . 
E/ C e i l i n g rate, f u l l y bound, 

s t a t i s t i c s , the schemes of generalized preferences and other trade data. 
Source : UNCTAD s e c r e t a r i a t , derived from natio n a l f o r e i g n trade 
Note : Two dots (..) denote that no preference i s granted under the GSP. 

A cross (X) denotes that no concession was made i n the 
m u l i t l a t e r a l trade negotiations. 
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207. Table 63 shews no n - t a r i f f measures a f f e c t i n g trade i n t i n pni tin 
p r c c ' j - ^ and the country inçosing the measure. Table 64 shows t a j r i f f rates i n 
seme l a t i n American and Caribbean countries. 

Table 63 
Non-tariff measures af f e c t i n g trade i n t i n and a r t i c l e s thereof 

i n selected La t i n American and Caribbean Countries 

Non-tariff Country (ies) 
measures Prcduc± maintaining 

the measure 

I. On exports 

Embargoes Tin, unwrou^t and waste(CCCN ex 80.01) 

Exports r e s t r a i n t s M e t a l l i c ores and concentrates(CCCN ex 26.01) 
Ash and residues containing metals or 
me t a l l i c cottpounds (CCCN ex 26.03) 

B r a z i l , Colcartibia 

B r a z i l 
B r a z i l 

Ejqxirt taxes Wrought bars, rods etc, of tin(CCCN ex 80.02) Argentina 
Met<illic ores and concentrates (CCCN ex 26.01)iGuyana, H a i t i , 

Licensing 
(unspecified) 

Non-automatic 
l i c e n s i n g 

Domestic a r t i c l e s and parts (CCCN 80.06.100) Jamaica 

M e t a l l i c ores and concentrates (CCCN ex 26.01) Argentina, 
Colombia, Peru 

Ash and residues containing xretals or Colombia, 
m e t a l l i c conpounds Argentina 
Tin oxides and hydroxides(CCCN28.28.00.14.00) Argentina 
Tin, unwrou^t and waste (CCCN 80.01.02.00) Colombia 
Wrouc^t bars, reds etc. of tin(CCCN 80,02) Colombia 
Other a r t i c l e s of t i n (CCCN 80.06,00.01.00) Argentina 
Other a r t i c l e s of t i n (CCCN 80.06.89.02; 89.99) Coloïtibia 

R e s t r i c t i o n CWorides and oxychlorides (CCCN ex 28.30) 
(xxnspecified) 

M e t a l l i c ores and concentrat:es (CCCN 26.01) 
Tin, unwrought and waste (CCCN ex 80.01) 

Quantitative 3v:lphides, Polysulphides (CCCN 28.35) 
r e s t r i c t i o n s made 
e f f e c t i v e throuc^ 
State trading 
operations 
Domestic p r i c e M e t a l l i c ores and concentrates(CCCN ex 26.01) B r a z i l 
mea.sure 

Source: C4AIT, Non Ferrous Metals and Minerals, MIN. aJG/NQ3/W/18, 14 December 
1988 
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Table 64 
[árirr r j t e ; on t i n ore and concéntrate;. unwrcuqht t i n and wrought t i n . 

Tin chemicals and f i n i s h e d manufactures i n s e l e c t e d 
L a t i n American and Caribbean Countries 

Orps dnd conjCent£d_tPS 

.•< ;'f.,m 

I Argentina 
.J I 

26X 
30% 

i B r a z i l 
J 1. 

5X 

I C h i l e a/ 

20«-15X 
15X 

|Colotrt)ia 
J 

Free (60) 

MF M 

l.l.imdica 
J 

Free(BO) frpp 
Free(RO) r ri-i-

U t ' w r n i l i l h L 

11(1,(11 
liO.IM b/ 

)5X,3«% 5(K(nR,B0) 
ior.-38y. nx(CH,PA,uR) 30% 

l.OOOt 
(BO) c/ 

I5X 
20X-15X 

10%(BH)f/ 
50%(B0)f/ 

I3X,?0« 
26% 

free(Bfl) 
frec(BO) 

<fí'M,H-f rer­

un 

l^rouyllt 

HO. 11? 
no. 03 

no. 04 

3 sr. 84X(8R),25X(B0), 
74X(CH,PA.UR), 
74XMEX) f / 

3nx 
10%,38% 
38% 

30% 

30% 
30% 
35% 

fr e e (BO) 15% 

15% 
15% 
15% 

50X(B0) 33% free(BO) 10% 

26% free(BO) 
26X free(BO) 
59% free(80) 

15% B, 
l\: 10% 
10% 

Chrnnciajs 
px ?a.28 
ex ?8.30 
p« ?(l.35 
p» 2(1.1/ 
ex 28.46 

35% 
10%,35% 
25% 
10,35% 
10%, 14% 

20%.40% 
20%,40% 
20% 
20,40% 
20% 

15% 
15% 
15% 
15% 
I5X 

26% 
26X 
25X 
26% 
20%-33% 

5% 
5% 
5% 
5% 
5% 

F W)Ulii?d m.tnufacttjrcs 
ao^oe 5%,38% free(B) 50% f r e e (BO) 15% 53X,73% free (BO) 25% 

C.r.r.H l l p a d i n q 

Orps_.in(l cocent,rdte-î 
I'x 2fl.OI 

Unwr'otjijht 
no.õi 
RO.04 b/ 

lArgentina 

free,B 

10% 
10% 

ex 26.03 

100%(BO) 

IBraziI 
J L 

I C h i l e 3/ 

11% 
free 

f rpe 
11% 

IColnmbia 
J 

20% 
5% 

|,Mm.iic.< 
. . . J L 

20% 8,34% free,15% 10%-10% 20% 25%(BH) 
51-34% free(80) 20% free(AR,BR) 40%-5% 

20% 
20". 

Wrf)U(jlU 
80.02 
R0.03 

80.04 
no. 05 

10% W%(B0) 46% 
10% 60X(BR),100S(AR), 46% 

30X(CH),40X(PA),g/ 
10% 5IX 
5% MX 

free (nn)d/ 5X.15 
5X 

5X 
5%.15% 

free(BQ) 30% 

40%-5% 
50% 

frppínol 20% 

20% 
20% 

Chpiniudts 
px 28.20 
ex 28,30 
PX 28.35 
PX 28.47 
PX 28.48 

5% 
10% 
10% 
10% 
10% 

41% 
34% 
41%-5IX 
25%-34% 
4I%,5IX 

free 
free,5% 
f r e e 
f r e e 
free 

r i i i i s h p i l minufactures 
80.06 5% I00%(80) 84% free(BO) 5%-15X f r P p(BO) 

d/ Ihis r,itp i s The a p p l i p d rate as from 1.1.1988. A l l t a r i f f ratPS on t i n are bound at IMp c e i l i n g r a t e of 35X (Schedule V I I ) . 
b/ f'owdprs and f l a k p s 
c/ B r a z i l grants a c p i l i n g of 1000 tons 
d/ A c e i l i n g of USt'5000 per year i s granted to B o l i v i a , f r e e of t a r i f f d u l y , 
e/ Prpfprpnce rate gr.\nlp<1 to CCCN hpading 80.02 
(/ Prpfprpnce rate ijr.inlpd l o CCCN heading 80.01 
3/ Prpfprpnce ratp granted to CCCN heading 80.03 
P. P r p f p r c M t i a l r a l p granlpd i n per cent of Advalorcra T . i r i f f r.itp Ipg.il re«iin«! to A l l - A r g i r . l i i M , BR- B r a / i l . UO l l o l i v i i . (.11. Chdp 
PA(Paragi)ay), UR- Urguay, ME- Mexico 
Sources UHCIAD ' : p r r p l a r i a t , OATT "Non Ferrous Metals and Minerals H1N.GNR/NG3/W1118/Add.1 and Add.2 A p r i l 1909 
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287. In the case of exports to other developing countries, L a t i n American 
t i n exports encounter higher l e v e l s of t a r i f f s , and nominal rates of duty on 
t i n increase with a higher degree of processing. However, a number of trade 
agreements e x i s t which tend to reduce the l e v e l of t a r i f f s imposed e s p e c i a l l y 
within the Latin-America and Caribbean region i t s e l f . 

288. As regards transportation, since t i n i s mostly r e f i n e d or concentrated 
before shipment from L a t i n American exporting countries, the need for 
transportation i s greatly reduced. Most of the volume i s consigned by ship 
f r e i g h t i n r e l a t i v e l y small consignments.The proximity of the North American 
market, the l a r g e s t consuming area for Latin-American t i n , i s another 
advantage. However, i n the case of B o l i v i a , a land locked country, 
transportation costs are higher as the metal has to be shipped by truck before 
reaching the point of shipment. The l o c a t i o n of the Oruro r e f i n e r y at 3,500 
metres above sea l e v e l , means high land transport costs for c a r r y i n g i t s 
products to t h e i r point of shipment. 

289. The main t i n exporting countries i n L a t i n America do not appear to 
encounter any serious problems s p e c i f i c a l l y l i n k e d to the transportation of 
t h e i r t i n exports out of the region. Such problems as may e x i s t are of a 
general nature which t i n shares with other commodity exports. They include 
inadequate terminal f a c i l i t i e s , high shipping and handling charges and low 
national ownership of shipping tonnages. The development of transport 
f a c i l i t i e s i n L a t i n America and Caribbean would be n e f i t a l l exports i n c l u d i n g 
t i n . 

290. Greater a t t e n t i o n needs to be devoted to marketing. L a t i n America i s f a r 
away from the f u l l y v e r t i c a l l y integrated t i n industries of South East Asia, 
e s p e c i a l l y Indonesia, where a l l a c t i v i t i e s from exploration, mining and 
smelting to f i n a l marketing are under one management. In L a t i n America, 
marketing i s often l e f t i n the hands of agents and i n t e r n a t i o n a l trading 
companies. Factors favouring the use of agents are as follows : $mall turnover 
which does not j u s t i f y s e t t i n g up own sales o f f i c e s , the d i f f i c u l t y i n 
overcoming personal contacts established beteween a trader and (Customers, 
d i f f i c u l t i e s i n securing payments, and stocking and other d i s t r i b u t i o n 
expenses. In the case of Peru, because of the l i m i t e d s i z e of i t s output, i t 
i s d i f f i c u l t to set up marketing f a c i l i t i e s beyond the na t i o n a l f r o n t i e r s to 
handle i t s sales d i r e c t l y . However, since 1986, l o c a l agents i n London and New 
York have been representing Peruvian t i n i n t e r e s t s and have beeá responsible 
for the marketing of the metal smelted i n those countries. 
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B o l i v i a , which f o r a long time adopted long term contracts f o r the sa l e of 
i t s t i n , mostly through trading agencies, has f i n a l l y adopted a new method 
of marketing. T i n metal sales are increasingly done through bids made by 
intereste d buyers which has led to an improvement i n the average p r i c e . 

291. In the case of B r a z i l , although a trading company has been set up by 
Paranapanema, i n t e r n a t i o n a l trading companies continue to play a major r o l e 
as intermediaries i n the marketing of B r a z i l i a n t i n e i t h e r on a buy and s e l l 
basis or as marketing agents. However, i n recent years, since t i n trading 
was suspended on the London Metal Exchange (L.M.E), d i r e c t sales from 
producers to consumers have developed. A c e r t a i n percentage of B r a z i l i a n t i n 
i s s old d i r e c t l j r to f i n a l consumers. 

292. The lack of a t i n exchange market i n L a t i n America which could provide 
a p r i c i n g medium and hedging f a c i l i t i e s i s a drawback. In South East Asia 
the Kuala Lumpur T i n market (KLTM) and the recently established Kuala Lumpur 
commodity Exchange (KLCE) t i n futures market i n Malaysia allow trading and 
pr i c e s e t t i n g for the region's producers, although volumes traded are s t i l l 
r e l a t i v e l y small. In B r a z i l the opening of a t i n futures market i n Sao Paulo 
has been discussed, but i t i s s t i l l at the project stage. The recent 
r e i n t r o d u c t i o n of t i n trading on the L.M.E l a s t June might provide an 
opportunity f or L a t i n American t i n producers to p a r t i c i p a t e i n hedging 
a c t i v i t i e s to protect themselves against future p r i c e movements; however, 
the great distances separating most producers from the market, the 
d i f f i c u l t y of r a i s i n g the required funds through borrowing without adequate 
bank guarantees, and the lack of expertise i n terminal market operations and 
f a m i l i a r i t y with exchange mechanisms might be obstacles to t h e i r 
p a r t i c i p a t i o n . 

293. There i s also a great need to develop f a c i l i t i e s f o r the marketing of 
L a t i n American exports of t i n end-use products. The market structure i n the 
t i n end-use market i s dominated by b i g i n t e r n a t i o n a l companies on both the 
supply and demand s i d e , e s p e c i a l l y i n can making and packaging. Considering 
the expected p o t e n t i a l growth i n exports of t i n and t i n products from L a t i n 
America, marketing i s an es s e n t i a l t o o l for the penetration of new markets, 
e s p e c i a l l y i n other developing countries where the highest growth of 
consumption i s l i k e l y to develop. Some of the advantages of marketing 
include the cont r o l of a l l marketing facets not only i n developing marketing 
techniques but also i n s t a f f i n g your own marketing organisation and 
rec e i v i n g the maximum proceeds by eliminating intermediaries. I t goes 
without saying 
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that marketing expenses would have to be compared with the i n t e i ^ e d i a r y ' s 
p r o f i t . Another important aspect i s that the s e l l e r receives u s e f u l reports 
and uarketing information which are necessary for the framing of p o l i c i e s 
and long term planning. Furthermore, marketing o u t l e t s c o n s t i t u t e a 
cr e d i b l e information network which can keep the home o f f i c e abreast of 
comp^^^tors'actions and the development of possible a l t e r n a t i v e knaterials, 
information which i s of v i t a l importance i n meeting the competition. 

294. Therefore, marketing i s an important area where L a t i n American t i n and 
t i n products producers need to develop new strategies and p o l i c i e s 
commensurate with t h e i r increasing importance as exporters to the rest of 
the world. One option i s to develop marketing f a c i l i t i e s through the 
establishment of joint-ventures with foreign companies. 

B. Production for regional consumption 

295. As seen i n chapter I, t i n output i n L a t i n America and the Caribbean 
exceeds by f a r regional demand f o r t i n metal i n s p i t e of the sigifiifleant 
increase i n consumption i n recent years. However, t i n p l a t e apparent 
consumption has a c t u a l l y declined and per capita t i n consumption i s s t i l l 
r e l a t i v e l y low compared to other countries, p a r t i c u l a r y developed countries. 
Therefore, there i s p o t e n t i a l f or growth as the rates of population growth 
are high, and there w i l l be a greater need for canned food. 

296. However, prospects for growth i n consumption i n the area w i l l be 
determined by the future performance of the economies of L a t i n 
American/Caribbean countries. The large d e f i c i t s of c e r t a i n major public 
agencies and enterprises, i n p a r t i c u l a r s t e e l and t i n p l a t e i n d u s t r i e s , the 
readjustment of p r i c e s , t a r i f f shedules, i n t e r e s t rates, f o r e i g n exchange 
p o l i c i e s , and the reduction of i n f l a t i o n are a l l important i n t h i s 
connexion. Obviously, the main problem i n most of L a t i n America i s the huge 
external debt which has i n recent years forced a severe contraction of 
imports and an increase i n exports 60/. Another determinant factfor i s the 
future l e v e l of competitiveness of t i n i n r e l a t i o n to other mateijials l i k e 
glass, paper and aluminium on the L a t i n American markets. Competition and 
s u b s t i t u t i o n i s already underway i n c e r t a i n markets l i k e Venezuela and the 
re a c t i o n by the t i n using i n d u s t r i e s remains to be seen. 

297. However, there e x i s t other b a r r i e r s which stand i n the way of 
increased consumption i n the region. These have been o u t l i n e d i n Chapter I 
section C.3 on i n t e r - r e g i o n a l trade. They include transportation 
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d i t f i c u l t i e s , low purchasing power and l i m i t e d s i z e of domestic markets, as 
well as the r e l a t i v e l y high t a r i f f s l e v i e d p a r t i c u l a r l y on processed t i n 
products i n many countries i n the region. 

298. Table 64 shows t a r i f f rates on t i n ore and concentrates, unwrought t i n 
and wrought t i n , t i n chemicals and f i n i s h e d manufactures i n a number of 
L a t i n American/Caribbean countries. The l e v e l of t a r i f f s imposed i s somewhat 
a l l e v i a t e d by e x i s t i n g trading agreements betwen some L a t i n 
American/Caribbean countries which provide concessions and reductions. For 
example, t i n i n m e t a l l i c form, under heading 80.01, i s completely free of 
customs duties i n Peru and Venezuela as a r e s u l t of the s p e c i a l treatment of 
B o l i v i a w i t h i n the Cartagena Agreement. Argentina, B r a z i l and Chile, by 
v i r t u e of t h e i r programmes of a i d to B o l i v i a , allow free entry of t i n metal 
of B o l i v i a n o r i g i n . Within the framework of A l a d i , the A s o c i a d n 
Latinoamericana de I n t e g r a d n, Chile has granted B o l i v i a a t a r i f f 
concession of 50 per cent on imports of t i n ingots and t i n bars with a 
p u r i t y of more than 99 per cent. 

299. A number of n o n - t a r i f f measures are applied by L a t i n 
American/Caribbean countries on imports. Some of them are shown i n table 
63. These measures have the e f f e c t of i n f l a t i n g the cost of imports. The 
great deal of paper work and administrative delays r e s u l t i n further 
complicating f o r e i g n trade. As regards exports, a number of taxes are also 
imposed, export licen c e s are generally required and d i f f e r e n t i a l f o r e i g n 
exchange p a r i t i e s f o r the d o l l a r are usually the r u l e . This has the e f f e c t 
of an i n d i r e c t tax on exports, which often i n h i b i t s and discourages trade. 
While large companies with an established marketing i n f r a s t r u c t u r e may well 
be equipped to deal with these problems, small L a t i n American/Caribbean 
entreprises may f i n d i t d i f f i c u l t to cope with them. 
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V.Conclusions and recommendations 

A.Opportunities and obstacles 

300. The L a t i n American region has become a major supplier of t i n to the 
res': ->f the world and i t s t i n industry i s h i g h l y competitive, p a r t i c u l a r l y 
i n B r a z i l , which has the lowest costs of production i n the world. In 
B o l i v i a , although i t i s s t i l l too early to evaluate the r e a l impact of the 
newly adopted r e s t r u c t u r i n g measures aiming at reducing costs ahd improving 
the l e v e l of i t s competitiveness, signs are pointing to an improvement of 
the B o l i v i a n t i n industry as output has been gradually increased i n 1988 and 
during the f i r s t part of 1989. 

301. The forecast f or the B o l i v i a n mining industry i n the short and medium 
term now seems much br i g h t e r than a few years ago. However, thfe 
r e h a b i l i t a t i o n of the B o l i v i a n t i n industry depends to a large extent on the 
l e v e l of investments a l l o c a t e d to i t . As already mentioned, thé government 
has presented a ten-year mining development plan which includes the 
reduction of the State's r o l e i n the industry and an opening to p r i v a t e 
investment, including j o i n t ventures. Nevertheless, several actions such as 
a new mining taxation system must be accomplished. 

302. In the case of Peru, output has been expanding and t h i s trend i s 
l i k e l y to continue i n the future, as r a t i o n a l i z a t i o n measures td reduce 
costs and improve production e f f i c i e n c y are being adopted. 

303. T i n imports from outside of the L a t i n American region are n e g l i g i b l e 
and there i s l i t t l e to propose i n increasing the complementarities of the 
region i n the trade of t i n at the primary stage. However, the higher the 
stage of processing, the larger i s the share of imports into thé continent. 
It i s i n the semi-manufacturing and manufacturing stages where opportunities 
e x i s t which could be further developed i n the region. 

304. As seen i n e a r l i e r chapters, world t i n consumption i s expected to show 
a modest increase and t h i s increase i s l i k e l y to a r i s e mainly i h developing 
countries as they expand t h e i r canning f a c i l i t i e s to meet the increasing 
demand for canned foods and beverages. Solder o f f e r s good prosï)ects of 
growth i n the e l e c t r o n i c s sector despite increasing m i n i a t u r i z a t i o n and the 
growing use of compact integrated c i r c u i t s and micro-processors. There are 



also promising prospects In the chemical sector for both inorganic and organic 
chemicals such as PVC s t a b i l i z e r s and biocides, e s p e c i a l l y for a g r i c u l t u r a l 
p e s t i c i d e s and a n t i - f o u l i n g paints. 

305. B r a z i l has been a case i n point as i t has expanded markedly i t s exports 
of t i n semi-manufactures, e s p e c i a l l y t i n p l a t e , both to the region and 
els^ .here as well as Venezuela. Mexico, has done the same, p a r t i c u l a r l y i n 
the area of inorganic chemicals. However, the l e v e l of t i n consumption i n 
L a t i n America i s s t i l l r e l a t i v e l y small, considering the l e v e l of economic 
development of the continent. There i s great p o t e n t i a l of growth i n 
consumption although, at l e a s t i n the short term, the debt and the r e s t r i c t i v e 
monetary and f i s c a l p o l i c i e s designed to control i n f l a t i o n may hinder a 
recovery. 

306. The r e l a t i v e l y high l e v e l and incidence 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 and the lack of adequate transportation i n f r a s t r u c t u r e i n the region 
are also obstacles standing i n the way of any expansion i n t i n trade i n the 
region. 

307. When considering new investments, both at the mining stage for new 
operations and f o r smelting and down stream processing, the prospects of 
growth i n t i n demand i n domestic markets, i n the region i t s e l f and at the 
world l e v e l , as well as the competitiveness of the products produced compared 
to other producers elsewhere, have to be taken into account. An evaluation of 
already e x i s t i n g i n s t a l l e d c a p a c i t i e s and the l e v e l of operation i s also 
needed. There i s at present excess capacity at the smelting stage i n L a t i n 
America, although the excess i s small compared to other parts of the world. In 
B r a z i l , smelting capacity i s a c t u a l l y f u l l y used and there i s a need for 
a d d i t i o n a l capacity as t i n concentrate stocks have been expanding due to 
increasing output. In Mexico, i n s t a l l e d capacity i s also f u l l y used as an 
agreement has been struck recently between Minsur S.A of Peru and Metales 
Potosi S.A of Mexico, to smelt Peruvian concentrates. In B o l i v i a a large 
proportion of i n s t a l l e d smelting capacity i s s t i l l i d l e and there i s room for 
cooperation i n t h i s area at the regional l e v e l . 

308. A s p e c i a l c h a r a c t e r i s t i c of the t i n industry i s that t i n by i t s e l f has 
only l i m i t e d i n d u s t r i a l uses. The processing of t i n further downstream 
requires complementary metals such as s t e e l base for making t i n p l a t e and 
various metals l i k e lead, antimony, s i l v e r , etc. f o r t i n a l l o y s . Unless the 
supply of the required metals i s a v a i l a b l e on economic terms, the 
establishment of processing f a c i l i t i e s beyond the stage of smelting i n the 
L a t i n American t i n producing countries would face d i f f i c u l t problems. 
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309. Some of the required complementary metals are a v a i l a b l e from domestic 
sources, for example lead i n B o l i v i a and B r a z i l and s i l v e r i n B o l i v i a , Peru 

and Mexico. In these cases the s e t t i n g up of processing capacity f o r solder 
a l l o y s i s comparatively easy. 

310. Imports provide another source of supply. Steel sheets are imported 
into Peru for the manufacture of t i n p l a t e and Argentina, C h i l e , bolombia and 
Venezuela import t i n metal for the same reason. However, the processing of 
downstream products on the basis of imported materials tends to r a i s e 
production costs, rendering the operation uncompetitive compared with the more 
integrated producers l i k e B r a z i l . A c t u a lly, with the exception of B r a z i l , 
this i s the case of the majority of L a t i n American t i n p l a t e i n d u s t r i e s , which 
encounter serious f i n a n c i a l d i f f i c u l t i e s as they have high produbtion costs 
the impact of which i s further exacerbated by pri c e s u b s i d i z a t i o h p o l i c i e s 
leading to p r i c e d i s t o r t i o n s . 

311. The a v a i l a b i l i t y of technology i n the region, e s p e c i a l l y i h B r a z i l and 
Mexico, which are adequately equipped to undertake processing of t i n end-use 
products, would f a c i l i t a t e the establishment of further processing 
f a c i l i t i e s . However, the main problem for processing i s not access to 
technology but access to markets and good promotion and marketing 
c a p a b i l i t i e s . I n f r e s t r u c t u r a i support as well as appropriate f i s c a l measures, 
banking services and adequate guidance to provide information an|i advise on 
prospects and f a c i l i t i e s which are av a i l a b l e in the processing sector, are 

needed. 

B. Re c ommenda 11ons 

312. Considering the demand forecasts, analysis of the e x i s t i n g c a p a c i t i e s , 
the l e v e l of trade i n t i n and t i n products i n L a t i n America and In general the 
economies of the countries i n the region, the following recommen^tions are 
put forward to serve as a basis f o r further discussions: 

Transportation 

313. Considering the lack of sui t a b l e means of transportation, whether 
coas t a l , trans-oceanic or inland, any actions which could be takbn to improve 
transportation f a c i l i t i e s i n the region can only have b e n e f i c i a l e f f e c t s on 
in t r a - r e g i o n a l trade i n commodities i n general, i n c l u d i n g t i n . 
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Customs duties 

314. Any reduction i n the incidence 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 on t i n 
and t i n products as well as a r a t i o n a l i z a t i o n of customs duties i n the region 
woi'id greatly f a c i l i t a t e trade i n t h i s sector. 

Promotion and marketing 

315. There i s a need for greater e f f o r t s i n the f i e l d of marketing and 
promotion to maintain the attractiveness of t i n p l a t e as a packaging material 
to the canners through, for example, better a d v e r t i s i n g campaign and an 
increased awareness of the environmental requirements i n the major consuming 
in d u s t r i e s . The development of marketing f a c i l i t i e s could be achieved through 
the establishment of j o i n t ventures with foreign companies i n the region 
i t s e l f or elsewhere. These j o i n t ventures can take v a r i e d forms, in c l u d i n g 
arrangements for product sharing and buy-back deals. They o f f e r mutual 
advantages to the p a r t i c i p a t i n g p a r t i e s such as cheaper labour and tax 
exemptions to the foreign companies and technology, equipment and markets to 
the producing countries. 

Processing 

316. At the smelting stage, streamlining and r a t i o n a l i z a t i o n of e x i s t i n g 
capacity i s needed, e s p e c i a l l y i n B o l i v i a . Complementarities e x i s t f or 
co-operation i n t i n smelting between B r a z i l , Peru, B o l i v i a and Mexico. The 
i n i t i a t i o n of co-operation i n t h i s area between Peru and Mexico i s a welcome 
development which could be further strengthened. 

317. As regards t i n p l a t e , r a t i o n a l i z a t i o n of e x i s t i n g c a p a c i t i e s i s necessary 
through the adoption of appropriate measures to improve e f f i c i e n c y and to 
reduce production costs. Domestic p r i c e controls on t i n p l a t e which have the 
e f f e c t of c r e a t i n g shortages and d i s t o r t i n g production costs should be revised 
or eliminated. 

318. Opportunities e x i s t to set up processing plants i n the area of t i n 
chemicals. B r a z i l and Mexico are f u l l y equipped to e s t a b l i s h and expand 
ind u s t r i e s i n t h i s sector and t h i s could be achieved through Joint-ventures 
with firms of other countries which could buy back the f a b r i c a t e d products and 
provide the required know-how, expertise and technology. 
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F i n a n c i a l and f i s c a l p o l i c i e s 

319. The formulation of a more adequate f o r e i g n exchange p o l i c y which does 
not penalize exports would encourage exports of t i n and t i n products from tho 
region. Also, appropriate f i s c a l p o l i c i e s which give incentives f o r exports 
would a s s i s t i n the expansion of exports i n general, i n c l u d i n g t i n products. 

320. The development of export c r e d i t s and adequate systems of payments for 
the promotion of i n t r a - r e g i o n a l trade would f a c i l i t a t e exchanges i n the regi( 
and reduce the problems caused by s c a r c i t y of f o r e i g n exchange. 

Research and development a c t i v i t i e s and t r a i n i n g of t e c h n i c a l personnel 

321. Research e f f o r t s i n the t i n industry w i l l be needed e s p e c i a l l y i n 
m e t a l l u r g i c a l processes f o r the reduction of production costs, f o r the 
development of new uses of t i n and to slow down the replacement of t i n by 
other materials. The South East A s i a T i n Research and Development Center 
(SEATRAD), f i r s t i n i t i a t e d and financed by the United Nations Development 
Programme, to coordinate and promote research and t r a i n i n g i n mining, minero 
processing and smelting of t i n , i s a good example which could be followed i r 
the L a t i n American region. 

322. Cooperation could be e s t a b l i s h e d between Argentina, B o l i v i a , B r a z i l , 
Peru and Mexico through regular and d i r e c t contacts between s p e c i a l i s t s of i 

t i n industry to exchange information of a t e c h n i c a l and commercial nature, 
sthrengthening of contacts would a s s i s t i n greater knwowledge of opportunit 
which e x i s t In other countries and would promote the u t i l i z a t i o n of 
complementarities and the establishment of regional j o i n t - v e n t u r e s . 
324. The t r a i n i n g of t e c h n i c a l personnel to ensure an up to date l e v e l of 
knowledge could a l s o be organized at the regional l e v e l with the assistance 
i n t e r n a t i o n a l i n s t i t u t i o n s such as UNIDO i n the area of i n d u s t r i a l developm 
and UNCTAD i n the area of trade and marketing. 

323. Considering the increasing i n t e r e s t the region has i n the development 
the world t i n market, p a r t i c i p a t i o n i n and financing of research and 
development a c t i v i t i e s regarding new uses of t i n have become a necessity. " 
I n t e r n a t i o n a l T i n Research I n s t i t u t e (I.T.R.I) i s undertaking valuable worl 
t h i s area and r e c e n t l y B r a z i l has made an ad-hoc c o n t r i b u t i o n to i t s budge 
However, a more permanent c o n t r i b u t i o n would a s s i s t i n strengthening the 
a c t i v i t i e s of t h i s body. 



143 

S t a t i s t i c a l Information 

324. S t a t i s t i c a l data on production and trade i n t i n are av a i l a b l e i n L a t i n 
\merica but there are important s t a t i s t i c a l gaps regarding consumption of 
processed products. A wider s t a t i s t i c a l coverage with a view to improving 
market transparency i n the domestic markets would be h e l p f u l i n determining 
the l e v e l of demand for t i n i n the region. 

325. The terms of reference f o r the establishment of an International T i n 
Study Group (I.T.S.G) adopted i n December 1988, aim p r i n c i p a l l y at enhancing 
market transparency i n the world t i n market. The signature or r a t i f i c a t i o n of 
these terms of reference and the active p a r t i c i p a t i o n of the L a t i n American 
t i n producers would be a good step forward i n t h i s d i r e c t i o n . 

Environmental Considerations 

326. The establisment of environmental protection provisions according to 
i n t e r n a t i o n a l l y acceptable norms to be adopted by the large companies 
operating i n the t i n using industries would help to promote L a t i n American t i n 
products and allow the t i n industry to be i n the fo r e f r o n t of developments 
compatible with new regulations enacted i n Europe and North America with 
regard to l e v e l s of lead content e s p e c i a l l y i n soldering. 

file:///merica
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Footnotes: 

1/ See, Crowson, P. "Tin: The implications of present p r i c e s f o r mines 
and smelters", i n T i n International, Febtniary 1987. 

2/ Ibid . 

2/ This i s possible because of the smaller amount of ore that has 
to be mined for the same amount of metal contained. 

4/ "Guidelines f o r can manufacturers and food canners", FAO Food and 
N u t r i t i o n Paper 36, 82, Food and Agriculture Organization of the United 
Nations, Rome, 1986. 

5/ The concern about lead leaching has re s u l t e d i n the use df lead-free 
solders which are t y p i c a l l y high t i n a l l o y s with e i t h e r antimony cjr s i l v e r . 
This trend i s expected to continue, thereby increasing t i n consumption. In 
June 1988, new United States f e d e r a l l e g i s l a t i o n came into e f f e c t , 
r e s t r i c t i n g the use of lead solders i n drinking water systems. In the Federal 
Republic of Germany, the use of leaded solders stopped f o r a number of years 
ago. See conference paper presented by Ka r l Mount, President, Al^^ha Metals, 
Inc., at the Second Metals Week T i n Conference , May 12, 1988. 

6/ See "Changing Tinplate Markets and t h e i r implications f o r t i n 
consumption". Paper No. 2 by F. Williamson, formerly with ITC, London, UK. 
The ITRI 4th World T i n Conference, Oct. 1988. 

7/ See section on B o l i v i a i n Chapter I. 

8/ idem 

9/ The United States i s the world's larges t producer of secondary t i n . 
Secondary t i n from recycled f a b r i c a t e d parts i s an important source of 
material f o r the solder and the brass and bronze i n d u s t r i e s . The Steel Can 
As s o c i a t i o n i n Pittsburgh, funded and operated by f i v e domestic t i n p l a t e 
producers, promotes the c o l l e c t i o n , preparation and transportation of can 
scrap to be recycled. 

10/ See "The Great T i n Crash, B o l i v i a and the World T i n Market", by L a t i n 

American Bureau, London, A p r i l 1987. 
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11/ See "The Mineral Industry of Argentina", US Bureau of Mines Minerals 
Yearbook, 1986. 

12/ See US Bureau of Mines, I n d u s t r i a l Minerals, Argentina, November, 
1986. 

13/ "Tin International", November, 1986. 

14/ This includes the mines of Siglo XX, Colavi, Japo, Morococala and 
Colquechaca. See Sinopsis Minera, op c i t . Centro de Documentación 
Informaciones, M i n i s t e r i o de Mineria y Metalurgia, n: 1, January 1988. 

15/ The decrees which set up ENAF forbade the construction of new private 
smelters, but allowed the operations of those already established. 

16/ See " B o l i v i a ' s Experience and Strategy i n Restructuring the State's 
Mining Sector, Promotion of Private Investments, Legal Instruments and 
Projections to the Year 2000" by Minister of Mines J . V i l l a l o b o s , paper 
presented at the UNDTCD Seminar on "Mining Prospects to the Year 2000", New 
York, January, 1989. 

17/ See, Sinopsis Minera, 

18/ There i s also a l e a d - s i l v e r smelter i n Karachipampa-Potosi which was 
also transferred to COMIBOL's administration. 

19/ Berzelius MetallhAtten-Gesellschaft, a West-German firm based i n the 
Federal Republic of Germany, i s completing a study of Vinto*s r e h a b i l i t a t i o n 
programme, which w i l l include conversion to the use of natural gas instead of 
f u e l o i l , recovery of by-products and the reconditioning of the 
e l e c t r o - f i l t e r s . 

20/ Of which 3,600 tons from the Huanini mine, considered one of the 
r i c h e s t primary t i n deposits i n the world. 

21/ In A p r i l 1970, The Federal Government issued B i l l 195 which 
prohibited manual mining of c a s s i t e r i t e i n the Rondônia t i n province, aiming 
at c r e a t i n g conditions for the c o n s o l i d a t i o n of the B r a z i l i a n t i n industry and 
encouraging proper settlement of the region. B i l l 195 i s considered as the 
milestone not only for the B r a z i l i a n t i n industry, but also for mining i n the 
Amazon region which up to 1970 was r e s t r i c t e d to manganese production i n the 
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Serra Do Navio region, i n the state of Amazonas. B i l l 195 has encouraged the 
business community to invest i n the region and undertake mechanized mining 
operations and exploration a c t i v i t y . For further d e t a i l s , see the paper 
presented by Samuel A. Hanan, "The B r a z i l i a n T i n Industry", at Metals Week T i n 
Sympcsium, May 12, 1988. 

22/ As concluded by B.C. Engel i n "Report on v i s i t to B r a z i l " , The 
International T i n Council, ITC 761, 20/2/1980, (mimeo). 

23/ See Sumario Mineral 1988, M i n i s t e r i o das Minas E Energia Departemento 
Nacional de Produção Mineral (D.N.P.M), Republica Federativa do B r a z i l - page 
52. 

24/ See paper by Ann-Marie Moreno on "The T i n Industry i n B t a z i l " , 
presented at the F i r s t International T i n Symposium, T i n International, London, 
17December 1985. 

25/ One smelter of the Best group with a capacity to t r e a t 3,600 
tons/year i s located i n Manaus, Amazon State 

26/ See Metal B u l l e t i n (MBM), February 1988, page 32. 

27/ Reynolds International do B r a z i l intends to set up B r a z i l ' s f i r s t 
aluminitim can factory i n the State of Minas Gerais. The plant w i l l have a 
capacity of 700 m i l l i o n two piece aluminium cans per year and i s expected to 
come on stream i n the course of 1989. B r a z i l ' s 17 or so t i n p l a t ^ can 
manufacturers are worried by the emergence of a l o c a l manufacturer of 
aluminium cans and major can makers Rheem Metalúrgica and the Majzarazzo group 
have made considerable e f f o r t s to campaign against the US$ 55 m i l l i o n Reynolds 
factory. For f u r t h e r d e t a i l s see Metal B u l l e t i n Monthly, Februajry 1988 (MBM) 
pages 32-33. 
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28/ In December 1987, a new p o l i c y , " E l Pacto de Solidaridad Econonica" 
was adopted, including a freeze of s a l a r i e s and p r i c e s i n order to c o n t r o l the 
rate of i n f l a t i o n i n Mexico. 

29/ Projection by Secretaria de Energia Minas e Industria Paraestatal, 
Dirección General de Minero Metalúrgica - January 1989. 

30/ idem. 

31/ Forecast by Dirección General de Siderurgia y f e r t i l i z a n t e s based on 
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Wildshaw Ltd., presented at Metals Week T i n Conference, New York, 12 May, 1988. 
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Herem t i c o s Lockpack; Ilapeca Group bought Empresa Envases Z u l l a (Enzuca) and 
the Polar Group acquired the packaging companies of Industrias Yukery part of 
Superenvases Envalic. 

36/ Bleiwas, D. e t a l . T i n - A v a i l a b i l i t y - Market Economy 
Countries, Bureau of Mines Information, C i r c u l a r No. 9086, 1986. 
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37/ Bleiwas, D. op. c i t . 
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42/ Ibid. 

43/ Ibid. 
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rare earths. 

45/ Bleiwas, D. et. a l . op. c i t . 

46/ Crowson, P. op. c i t . 
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48/ See Dr B.T.K. Barry "Tin consuption, an overview", Prdceedings of 
the F i r s t International T i n Symposium, T i n International, London 17 December 
1985. 

49/ See paper on "changing t i n p l a t e markets and t h e i r implications f o r t i n 
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50/ See a r t i c l e "Tin supply d e f i c i t forecast" i n Mining Journal, London 5 
May 1989. 

51/ See footnote 49. 

52/ In many developed market economy countries, new l e g i s l a t i o n has been 
enacted to c o n t r o l l i t t e r and reduce waste by promoting the r e c y c l i n g of 
beverage containers. In the EEC, the commission has adopted a D i r e c t i v e i n 
Containers of Liquids and Human Consumption (85/339/EEC) which was modified by 
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Member States i n J u l y 1985 with the objective of reducing the impact of used 
containers i n the environment and decreasing the consvuoption of energy and raw 
materials i n the manufacture of beverage cans. Programmes to comply with the 
D i r e c t i v e have been drawn up by EEC member States. For further d e t a i l s see 
a,:;:cle "Resource Management and r e c y c l i n g A c t i v i t i e s " i n Can making and 
Canning International, June 1988. 

53/ In 1985, Bethlehem, LTV, USS, Weirton and Wheeling, Pittsburgh Steel 
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Recycling Council. 
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S T A T I S T I C A L A N N E X 



1978 

TABLE A l : PRODUCTION OF TIN-IN-CONCENTRATES (1978-1987) 
(Thousand tons) 

1979 1980 1981 1982 1983 198U 1983 986 1987 

WORLD 236.0 

DEVELOPED MARKET 
ECONOMY COUNTRIES... 19.8 

AMERICA 0.1» 
Canada 0.3 
Uni t e d S t a t e s 0.1 

EUROPE '».2 
EEC U.2 
P o r t u g a l 0.3 
Sp a i n 0.8 
U n i t e d Kingdom... 3.1 

SOUTH AFRICA N 2.9 

ASIA 0.6 
Japan 0.6 

OCEANIA 11.7 
A u s t r a l i a 11.7 

DEVELOPING COUNTRIES 
AND TERRITORIES 178.0 

AMERICA .. 39.0 
A r g e n t i n a O.̂ * 
B o l i v i a 30.9 
B r a z i l 6.5 
Mexico 0.3 
Peru 0.8 

AFRICA 10.2 
Burundi 0.1 
Namibia 1.0 
Niger 0.1 
N i g e r i a 3.0 
Rwanda 1.U 
Z a i r e 3.5 
Zimbabwe 0.9 

ASIA 128.8 

South and 
South-East Asia. 128.8 

Burma 0.8 
Indonesia 27. U 
Lao P e o p l e ' s Demo­
c r a t i c Republ i c . . . 0.6 

238.8 235.9 239.3 

19.8 19.3 21.1* 

0.4 0.3 0.3 
0.3 0.2 0.2 
0.1 0.1 0.1 

Z.K 4.0 l».6 
3.U U.O U.8 
0.2 0.3 0.5 
0.5 O.h 0.6 
2.7 3.3 3.7 

2.7 2.9 2.8 

0.7 0.5 0.6 
0.7 0.5 0.6 

12.6 11.6 12.9 
12.6 11.6 l-'.g 

182.0 182.2 183.6 

36.2 36.2 40.4 
0.4 0.4 0.4 

27.8 27.3 29.8 
6.6 6.9 8.3 
0.0 0.1 0.0 
0.9 1.1 1.5 

9.9 9.7 8.5 
0.1 0.0 0.0 
1.0 1.0 0.8 
0.1 0.1 0.1 
2.9 2.7 2.4 
1.4 1.6 1.3 
3.3 3.2 2.5 
0.9 0.9 1.2 

135.9 136.3 134.7 

135.9 136.3 134.7 
1.2 1.1 1.4 

29.4 32.5 35.3 

0.6 0.6 0.6 

224.9 211.5 206.9 

21.4 18.0 16.7 

0.2 0.2 0.3 
0.1 0.1 0.2 
0.1 - 0.1 0.1 

5.1 4.9 5.7 
5.1 U.9 5.7 
0.4 0.4 0.3 
0.5 0.4 0.4 
4.2 4.1 5.0 

3.0 2.7 2.3 

0.5 0.6 0.5 
0.5 0.6 0.5 

12.6 9.6 7.9 
12.6 9.6 7.9 

169.0 155.8 151.5 

37.2 42.2 43.5 
0.3 0.3 0.3 

26.7 25.3 19.9 
8.2 13.3 20.0 
0.0 0.3 0.4 
1.7 2.4 2.2 

7.4 6.9 8.0 
0.0 0.0 0.0 
0.8 0.8 0.9 
0.1 0.1 0.5 
1.8 1.6 1.3 
1.2 1.0 1.1 
2.2 2.1 2.9 

- 1 . 2 1.2 1.2 

124.4 106.7 100.0 

124.4 106.7 100.0 
1.6 1.6 1.9 

33.8 26.6 23.2 

0.6 0.6 0.6 

199.5 186.7 184.9 

15.3 18.5 16.9 

0.3 2.5 3.5 
0.2 2.4 3.4 
0.1 0. 1 0. 1 

5.9 4.8 4.2 
5.9 U.8 U.2 
0.2 0.2 0.1 
0.5 0.3 0. 1 
5.2 4.3 4.0 

2.2 2.2 1.4 

0.5 0.5 0. 1 
0.5 0.5 0. 1 

6.4 8.5 7.7 
6.4 8.5 7.7 

143.7 122.7 119.7 

48.0 44.0 42.5 
0.5 0.4 0.2 
16. 1 10.5 8.1 
26.5 27.7 28.5 
0.4 0.6 0.4 
3.8 4.8 5.3 

7.1 3.9 4.5 
0.0 0.0 0.0 
1.0 0.7 1. 1 
0.1 0.1 0.1 
0.8 0. 1 0.2 
0.8 0.0 0.0 
3. 1 1 .9 2.1 
1 .2 1 .0 1.0 

88.6 74.8 72.7 

88.6 74.8 72.7 
1.7 1.4 0.9 

21.8 24.6 26.2 

0.6 0.4 0.4 



TABLE A l : PRODUCTION OF TIN-IN-CONCENTRATES (1978-1987) 

1978 

M a l a y s i a 62.7 
R e p u b l i c o f Korea. 0.1 
T h a i l a n d 30.2 

SOCIALIST COUNTRIES 
OF EASTERN EUROPE... 19.8 

C z e c h o s l o v a k i a . . . . 0.2 
German Democrat i c 
R e p u b l i c 1.6 
USSR 18.0 

SOCIALIST COUNTRIES 
OF ASIA 18.4 

Ch i n a 18.0 
Mo n g o l i a 0.0 
V i e t Nam O.U 

1979 1980 1981 

63.0 61.4 59.9 
0.1 0.0 0.0 

34.0 33.7 31.5 

19.8 18.0 17.9 
0.2 0.2 0.3 

1.6 1.8 1.6 
18.0 16.0 16.0 

17.2 16.4 16.4 
17.0 16.0 16.0 
0.0 0.0 0.0 
0.2 0.4 0.4 

(Thousand t o n s ) 

1982 1983 198it 

52.3 41.4 41.3 
0.0 0.0 0.0 

26.2 19.9 21.6 

18.0 19.2 19.7 
0.2 • 0.2 0.2 

1.8 2.0 2.5 
16.0 17.0 17.0 

16.5 18.5 19.0 
16.0 17.0 17.5 
0.0 1.0 1.0 
0.5 0.5 0.5 

1985 1986 1987 

36.9 29.1 30.4 
0.0 0.0 0.0 
16.6 16.8 14.8 

19.0 19.0 18.5 
0.2 0.2 0.5 

2.8 2.8 3.0 
16.0 16.0 15.0 

21.5 26.5 29.8 
20.0 25.0 28.0 
1.0 1.0 1.2 
0.5 0.5 0.6 

Sourca: M e t a l l g e s e l l s c h a f t . ITC. 



1978 '-979 1980 

WORLD 231.7 238.7 232.5 

DEVELOPED MARKET 
ECONOMY COUNTRIES.. 

AMERICA 
Uni t e d S t a t e s . . .. 

EUROPE 
££C 
Be 1gi um-Lux 
Germany,Federa I 
R e p u b l i c o f 
Nether Iands 
Portuga I 
Spa i n 
Uni t e d Kingdom. 

SOUTH AFRICA 

ASIA 
Japan 

OCEANIA 
A u s t r a l i a 

DEVELOPING COUNTRIES 
AND TERRITORIES 

AMERICA 
Argent i na 
B o l i v i a 
B r a z i I 
Mexico 

AFRICA 
N i ger i a 
Rwanda 
Z a i r e 
ZImbabwe 

ASIA 

South and 
South - E a s t A s i a . 

Burma 
Indones i a 
Ma I ays i a 
R e p u b l i c of Korea. 

34.4 31.9 25.7 

5.9 4.6 3.0 
5.9 4.6 3.0 

20.8 19.0 14.4 
20.8 19.0 lU.U 
3.3 2.2 2.8 

3.3 2.5 0.7 
1.4 1.5 0.9 
O .b 0.4 0.4 
4.6 4.4 3.7 
7.7 8.0 5.9 

1.5 1.6 2.2 

1.1 1.3 1.3 
1.1 1.3 1.3 

5.1 5.4 4.8 
5.1 5.4 4.8 

159.8 170.1 172.8 

26.6 27.2 27.8 
0.1 0.1 0.1 

16.2 15.7 17.5 
9.3 10. 1 8.8 
1.0 1.3 1.4 

4.5 4.3 4.1 
2.7 2.9 2.7 
0.0 0.0 0.0 
0.9 0.5 0.5 
0.9 0.9 0.9 

128.7 138.6 140.9 

128.7 138.6 140.9 
0.0 0.0 0.0 

25.8 27.8 30.5 
71.9 73.1 71.3 
0.5 0.5 0.4 

O D U C V Ï 0 N O F P R I M A R Y T~N f ^ E T A . - ' . - 1 9 8 7 ) 

(Thousand t o n s ) 
1981 1982 1983 198^ 1985 •986 1987 

232. 1 217.8 199 .0 201 .8 201.2 193.9 196.1 

24.8 25.3 25.4 27.7 26.8 24.9 25.4 

2.1 3.5 2.5 4.0 3.0 3.2 3.9 
2. 1 3.5 . 2-5 4 . 0 3.0 3.2 3.9 

14.3 13.9 15.6 17.2 17.3 16.3 17.6 
1U.3 13.9 15.6 17.2 17 .3 16.3 17 .6 
0.1 0.0 0.0 0 . 0 0.0 0 .0 0.0 

0.6 0.0 0.0 0 .0 0.0 0.0 0.0 
3.3 2.6 5.2 6.2 6.0 5. 1 3.8 
0.4 0.4 0.5 0.4 0.5 0.2 0.1 
3.1 2.7 3.5 3.4 3.3 1.8 1.5 
6.8 8.2 6.4 7.2 7.5 9.2 12.2 

2.9 3.5 3.1 2.2 2.4 2.7 2.4 

• .3 1.3 1.3 1.4 1.4 1.3 0.9 
1.3 1.3 1.3 1 .4 1.4 1.3 0.9 

4.2 3. 1 2.9 2.9 2.7 1.4 0.6 
4.2 3 .1 2.9 2.9 2.7 1 .4 0.6 

172.5 156.0 135.2 134.7 132.6 127.0 1211.6 

28.7 29.2 28.5 36.5 39.4 37.4 35.2 
0.1 0.1 0.2 0.2 0.2 0.2 0.2 

19.9 18.9 14. 1 15.8 12.9 7.7 2.7 
7.8 9 . 3 13.0 18.9 24.7 27.5 29. 1 
0.9 0.9 1.2 1.6 1.6 2.0 3.2 

4.2 4.2 3.8 3.7 3.2 1.2 1.6 
2.5 1.7 1 .4 1.3 1 . 1 0. 1 0.6 
0.0 0.9 1. 1 1 .0 0.9 0.0 0.0 
0.5 0 .4 0.1 0 .2 0.1 0.0 0.0 
1.2 . 1 .2 1.2 1 .2 1 . 1 1 . 1 1.0 

139.6 122.6 102.9 94.5 90.0 88.4 87.8 

139.6 122.6 102.9 94.5 90.0 88.4 87.8 
0 .0 0.5 0.5 0.7 0 .5 1 .0 1 .0 

32.5 29.8 23.4 22 .5 20.4 22 . 1 24.2 
70 .3 62.8 53.3 46 . 9 45.5 4 3.8 44 . 4 

0.2 0 .0 0.4 1 .2 1.6 1 . 3 1.0 

Ul Ul 



1978 

TABLE A 2 : PRODUCTION OF PRIMARY TIN METAL (1978-1987) 
(Thousand t o n s ) 

1979 1980 1931 1982 1983 198U 1985 1986 1987 

S i n g a p o r e 1.5 
T h a i l a n d 29.0 

SOCIALIST COUNTRIES 
OF EASTERN EUROPE... 19.5 

C z e c h o s l o v a k i a . . . . 0.1 
German D e m o c r a t i c 
R e p u b l i c 1.U 
USSR 18.0 

SOCIALIST COUNTRIES 
OF ASIA 18.0 

C h i n a 18.0 
V i e t Nam 0.0 

4.0 4.0 4.0 
33.2 34.7 32.6 

19.7 19.0 18.3 
0.1 0.2 0.3 

1.6 1.8 2.0 
18.0 17.0 16.0 

17.0 15.0 16.5 
17.0 15.0 16.5 
0.0 0.0 0.0 

4.0 1.8 3.5 
25.5 18.5 19.7 

19.5 21.4 21.9 
0.3 0.3 0.4 

2.2 2.6 3.0 
17.0 18.5 18.5 

17.0 17.0 17.5 
16.5 16.5 17.0 
0.5 0.5 0.5 

4.0 0.5 1.0 
18.0 19.7 15.4 

22.3 21.5 20.6 
0.5 0.2 0.2 

3.3 3.3 3.4 
18.5 18.0 17.0 

19.5 20.5 25.5 
19.0 20.0 25.0 
0.5 0.5 0.5 

Source: M e t a l l g e s e l l s c h a f t and n a t i o n a l s t a t i s t i c s f o r A r g e n t i n a . 



1978 

TABL.I í'xODUCTION OF SECONDARY TI>J METAL i l %-\9d,l> 

(Thousand t o n s ) 
1979 1980 1981 1982 1983 198U 1985 1986 1987 

WORLD 9.1 

DEVELOPED MARKET 
ECONOMY COUNTRIES... 8.5 

AMERICA 1.8 
Canada 0 .2 
U n i t e d S t a t e s 1.6 

EUROPE 6.k 
EEC 6.3 
Belgium-Lux 0 . 2 
Denmark 0.1 
Germany,Federa I 
l^epubl i c o f 1.5 
Greece 0 . 0 
N e t h e r l a n d s 0'.2 
S p a i n 1.6 
U n i t e d K i n g d o m . . . 2 . 7 

EFTA 0.1 
Norway 0.1 

SOUTH AFRICA 0.0 

OCEANIA 0.3 
A u s t r a I l a 0 .3 

DEVELOP I HG c r ' I N T R i r s 
AND T E R R I T O R I E S 0.5 

AMERICA 0.3 
A r g e n t i n a 0.1 
B r a z i l 0 .2 

ASIA 0 .2 

South and 
Sou t h - E a s t A s i a . 0.2 

India 0.1 
T h a i l a n d 0.1 

SOCIALIST COUNTRIES 
OF EASTERN EUROPE... 0.1 

C z e c h o s l o v a k i a . . . . 0.1 

10.2 11.8 12.2 

9 .6 ' 11.2 11.1» 

2.0 1.9 1.8 
0 .2 0 .2 0 .2 
1.8 1.7 1.6 

7 .2 8 .8 9 .2 
7.1 8.7 9.1 
0.2 0 .2 0 .2 
0.1 0.1 0.1 

1.6 1.6 1.2 
0 .0 0 .0 0 .0 
0 .2 0 .2 - 0 .2 
1.6 1.1 1.3 
3.1 5 .5 6.1 
0.1 0.1 0.1 
0.1 0.1 ".1 

0 .0 0 .0 0 .0 

0.1» 0 .5 0.1» 
0.1» 0 .5 0.1» 

0.5 0 .5 0 .5 

U.3 0 .3 0 .3 
0 . 1 0 .1 0 . 1 
0 . 2 0 . 2 0 . 2 

0.2 0.2 0 .2 

0 .2 0.2 0 .2 
0.1 0.1 0.1 
0.1 0.1 0.1 

0.1 0.1 0 .3 
0 . 1 0 . 1 0 . 3 

10.1» 11.0 11.8 

9 .6 10.1 10.8 

1.3 1.1» 1.3 
0 .2 . 0 .2 0 .2 
1.1 1.2 1.1 

7 .8 8 .3 8 .9 
7 .7 8.2 8.8 
0.2 0 .2 0 .2 
0.1 0.1 0.1 

0 .6 0.1» O. 'l 
0 .2 0 .2 0 .2 
0 .2 0 .2 0 .2 
1.0 0 .2 1.0 
5 . t 6 . 9 6 .7 
0.1 0.1 0.1 
0.1 0.1 0.1 

0 .0 0 .0 0.1 

0 .5 0 .4 0 .5 
0 .5 0 . 4 0 .5 

0 .5 0 .6 0 .6 

0 .3 0 .3 0 .3 
0.1 0.1 0.1 
0 .2 0 .2 0 .2 

0 .2 0 .3 0 .3 

0 .2 0 .3 0 .3 
0.1 0.1 0.1 
0.1 0 .2 0 .2 

0 .3 0 . 3 0 .4 
0 . 3 n . 3 0 . ij 

12.3 9 .4 8 .8 

11.3 8 .8 8.1 

1.5 1.3 1.7 
0 .2 0 .2 0 . 2 
1.3 1.1 1.5 

9 . 3 7.1 6 .0 
9.2 7.0 3.9 
0.2 0 . 2 0 . 2 
0.1 0.1 0.1 

1.0 0 .4 0 . 2 
0 .2 0 .2 0 . 2 
0 .2 0 . 2 0 . 2 
0 .2 0 .2 0 . 2 
7.3 5 .7 4 . 8 
0.1 0.1 0.1 ^ 
0.1 0.1 0.1 «o 
0.1 0.1 0.1 

0 .4 0 . 3 0 . 3 
0 .4 0 . 3 0 . 3 

0.5 0.4 0.5 

0.3 0.3 0.4 
0.1 0.1 0.2 
0.2 0 . 2 0.2 

0.2 0.1 0.1 

0.2 0.1 0.1 
0.1 0.1 0.1 
0.1 0 . 0 0 .0 

0 .5 0 . ? 0.2 
0 . 5 0 . 2 0 . 2 

Source: M e t a l l g e s e l l s c h a f t , ITC and n a t i o n a l s t a t i s t i c s . 



1978 1979 

TAE F. A-.: CONSUMPTION OF PRIMARY 
(Thousand tons) 

1980 1981 1982 1983 

TIN METAL 

198U 1985 1'. ^ 19¿ 

WORLO 222.7 

DEVELOPED MARKET 
ECONOMY COUNTRIES... 146.7 

AMERICA 53.7 
Canada 5.3 
Uni t e d S t a t e s 48.U 

EUROPE 57.6 
££C 55.U 
Belgium-Lux 3.1 
Denmark 0.3 
Fra n c e 9.9 
Germany,Federa I 
Republ i c of 13.5 
Greece 0.4 
I r e l a n d 0.1 
I t a l y 5.8 
N e t h e r l a n d s 4.8 
P o r t u g a l 1.0 
S p a i n 4.3 
Uni t e d KIngdom... 12.2 
enA 2.2 
A u s t r i a 0.4 
F i n l a n d 0.2 
Norway 0.5 
Sweden 0.3 
S w i t z e r l a n d 0.8 

SOUTH AFRICA 1.9 

ASIA 29.7 
I s r a e l 0.1 
Japan 29.6 

tJCEAWTA 3.8 
A u s t r a I i a 3.6 
New Z e a l a n d 0.2 

DEVELOPING COUNTRIES 
AND TERRITORIES 25.3 

AMERICA 10.2 
A r g e n t i n a 1-0 
B o l i v i a 0.6 
B r a z i l 5.2 
C h i l e 0 - 7 

223.7 212.2 201.6 

147.9 137.6 129.2 

54.3 48.8 44.0 
4.8 4.5 3.8 

49.5 44.3 40.2 

56.6 52.4 48.8 
5U.2 U9.6 U6.7 
2.4 2.6 2.2 
0.3 0.1 0.1 
9.7 10.1 9.1 

13.7 14.3 13.2 
0.8 0.5 0.5 
0.1 0.0 0.0 
6.0 5.8 4.3 
4.8 4.8 5.1 
0.9 0.4 1.4 
4.4 4.6 4.7 
11 . 1 6.4 7.1 
2.U 2.8 2.1 
0.5 0.6 0.4 
0.2 0.2 0.1 
0.5 0.4 0.5 
0.5 0.8 0.3 
0.7 0.8 0.8 

2.0 2.0 2.4 

31.3 31.0 30.6 
0 . 1 0.1 0.1 

31.2 30.9 30.5 

3.7 3.4 3.4 
3.4 3.1 3.2 
0.3 0.3 0.2 

26.3 23.4 22.5 

10.6 11.0 9.0 
1.4 1 .1 1. 1 
1.0 1.0 1.0 
5.4 5 . 0 2.9 
Õ.7 0 , 7 0. 1 

195.0 196.1 207.5 

117.1 117.3 ' 126.7 

36.5 37.7 41.9 
3.5 3.4 4.1 

33.0 34.3 37.8 

47.0 44.8 47.0 
U5.3 U3.0 1*5.1 
1.9 1.8 1.7 
0.1 0.0 0.0 
8.2 7.6 7.8 

13.2 13.8 15.6 
0.3 0.4 0.3 
0.0 0.0 0.1 
4.2 4.5 4.5 
5.1 4.7 4.8 
0.8 0.6 0.6 
4.7 3.7 3.9 
6.8 5.9 5.8 
1.7 1.8 1.9 
0.4 0.4 0.5 
0.1 0.1 0.1 
0.4 0.4 0.4 
0.2 0.2 0.3 
0.6 0.7 0.6 

1.9 1.6 1.7 

28.8 30.5 33.4 
0.1 0.1 0.1 

28.7 30.4 33.3 

2.9 2.7 2.7 
2.7 2.5 2.6 
0.2 0.2 0.1 

24.5 25.1 28.2 

11.5 11.2 11.1 
1.3 1 . 2 1 . 2 
1.5 2 . 4 1.8 
5 . 1 4 . 0 4 . 2 
-•- 7 C 7 0 . 7 

208.0 215.4 220.1 

123.0 120.5 126.2 

41.2 36.2 39.6 
4.0 3.7 4.0 

37.2 32.5 35.6 

45.4 48.2 49.3 
U3.2 ¡45.11 ¡47.0 
0.9 1.1 1.4 
0.1 0.1 0.0 
6.9 7.5 7.4 

15.7 16.9 17.3 
0.4 0.6 0.6 
0.1 0.1 0.1 
5.0 5.6 6.0 
4.3 4.0 4.6 
0.7 0.9 0.8 
3.1 2.6 2.6 
6.0 6.0 6.2 
2.2 2.8 2.3 
0.5 0.5 0.5 
0.1 0.2 0.1 
0.4 0.4 0.4 
0.4 0.5 0.4 
0.8 1.2 0.9 

1.9 1.9 2.0 

31.7 31.6 32.7 
0.1 0.1 0.1 

31.6 31.5 32.6 

2.8 2.6 2.6 
2.7 2.5 2.4 
0.1 0.1 0.2 

27.8 35.1 37.4 

1 2 . 0 13.8 15.4 
0 . 8 1.7 1.0 
1.9 1.1 1.1 
'1 .1 6 0 7-8 
0 - 7 1. o t •?• 



T978 1979 

AP', 

1980 

CONSUMPTION OF PRIMARY TIN MET. 
(Thousand tons) 

1981 1982 1983 198U 1985 1986 198/ 

V e n e z u e l a 0.2 0.1 0.1 0.2 0.2 0.3 0.6 i.O 

AFRICA 2.1 2.0 1.6 1.1» 1.5 1.1» 2.1 1.5 
Egypt 0.4 0.2 0.4 0.4 0.4 0.4 0.4 0.4 
Morocco 0.2 0.2 0.2 0.2 0.2 0.1 0.4 0.1 
N i g e r i a 0.1 0.1 0.1 0.0 0.1 0.1 0.1 0.1 
Z a i r e 0.1 0.1 0.1 0.0 0.1 0.0 0.0 0.0 

ASIA 11.2 12.4 9.8 11.2 10.3 11.4 13.9 12.9 

West A s i a 1.9 3.5 1.1 1.3 1.3 1.6 1.4 1.5 
Iran ( I s l a m i c 
R e p u b l i c o f ) 0.6 0.5 0.5 0.5 0.5 0.5 0.4 0.5 
S y r i a n Arab 
R e p u b l i c 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 
Turkey . 1.2 2.9 0.5 0.7 0.7 1.0 0.9 0.9 

South and 
S o u t h - E a s t A s i a . 9.3 8.9 8.7 9.9 9.0 9.8 12.5 ' 11. i» 

Hong Kong 1.1 1.2 1.2 0.8 0.4 0.6 1.1 1.5 
Ind i a 2.6 2.5 2.3 2.8 2.1 2.3 2.4 2.2 
Indonesia 0.4 0.4 0.3 ".4 0.6 0.6 0.9 1.0 
M a l a y s i a 0.3 0.4 0.4 C.4 0.4 0.8 1.5 1.6 
P a k i s t a n 0.2 0.2 0.2 0.2 0.2 0.2 0.0 0.3 
P h i l i p p i n e s 0.8 0.4 0.4 1.1 1.0 0.7 0.7 0.4 
R e p u b l i c o f Korea. 2.1 1.8 1.8 2.2 2.1 2.5 3.6 2.6 
T h a i l a n d 0.4 0.6 0.7 0.8 0.7 0.7 0.6 0.5 
Taiwan 1.3 1.3 1.3 1.1 1.4 1.2 1.6 1.2 

EUROPE 1.8 1.3 1.0 0.9 1.2 1.1 1.1 l . i * 
Y u g o s l a v i a 1.8 1.3 1.0 0.9 1.2 1.1 l . l i.U 

O.d 

1.6 
0.4 
0.2 
0.2 
0.0 

18.2 

1.7 

0.5 

0. 1 
1 . 1 

16.5 
1.8 
2.8 
1 . 1 
1.9 
0.5 
0.5 
4.3 
1.5 
1.5 

1.5 
1.5 

0.8 

1.6 
0.4 
0.2 
0.2 
0. 0 

18.9 

1. 7 

0.5 

0. 1 
1. 1 

17.2 
2.5 
2.6 
0.9 
2.0 
0.5 
0.7 
4.0 
1.9 
1.5 

1.5 
1.5 

SOCIALIST COUNTRIES 
OF EASTERN EUROPE... 

BuI gar i a 
C z e c h o s l o v a k i a . . . . 
German Demo c r a t i c 
R e p u b l i e 
Hungary 
Po 1 and 
Romani a 
USSR 

SOCIALIST COUNTRIES 
OF ASIA 

Chi na 

40.7 
1.0 
3.2 

3.0 
1.7 
4.6 
3.2 

24.0 

10.0 
10.0 

39.5 
1 .0 
3.2 

3.0 
1.4 
3.9 
3.0 

24.0 

10.0 
10.0 

41.2 
0.9 
4.3 

3.1 
1.6 
3.3 
3.0 

25.0 

10.0 
10.0 

39.9 
0.6 
3.9 

3.0 
1.4 
2.2 
2.8 

26.0 

10.0 
10.0 

43.4 
0.8 
3.5 

3.2 
1.8 
4.6 

.-.2.5 
27.0 

10.0 
10.0 

42.7 
0.8 
3.2 

2.8 
2.0 
4.5 
2.4 

27.0 

11.0 
11.0 

41.6 
1.0 
3.3 

3.0 
1.7 
3.6 
2.0 

27.0 

11.0 
11.0 

45.2 
1 .0 
3. 1 

3.3 
1.3 
3.0 
2.0 

31.5 

12.0 
12.0 

46.8 
0.8 
3.7 

3.3 
1.4 
3.6 
2.0 

32.0 

13.0 
13.0 

43.0 
2.0 
3.1 

3.4 
1.3 
2.7 
1.5 

29.0 

13.5 
13.5 

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



1978 

TABLE A5: CONSUMPTION OF SECONDARY TIN METAL (197! -1087) 
(Thousand tons) 

1979 1980 1981 1982 1983 198U 1985 ' 86 1. 17 

WORLD 7.U 

DEVELOPED MARKET 
ECONOMY COUNTRIES... 7.0 

AMERICA 2.4 
Canada 0.2 
U n i t e d S t a t e s 2.2 

EUROPE I».3 
EEC U.l 
Belgium-Lux 0.1 
Denmark 0.1 
Geriftany.FederaI 
Republ Ic o f 1.5 
N e t h e r l a n d s 0.3 
S p a i n 0.3 
Uni t e d Kingdom... 1.8 

EFTA 0.2 
A u s t r i a 0.1 
Norway 0.1 

OCEANIA 0.3 
A u s t r a l i a 0.3 

DEVELOPING COUNTRIES 
AND TERRITORIES 0.1» 

AMERICA 0.2 
B r a z i l 0.2 

ASIA 0.2 

S o u t h and 
S o u t h - E a s t A s i a . 0.2 

India 0.1 
T h a i l a n d 0.1 

7.6 8.8 8.5 

7.2 8.1» 8.1 

2.0 1.9 1.8 
0.2 0.2 0.2 
1.8 1.7 1.6 

i».7 6.0 5.8 
U.5 5.9 5.8 
0.1 0.1 0.1 
0.1 0.1 0.1 

1.6 1.6 1.2 
0.3 0.3 0.3 
0.3 0.3 0.3 
2.1 3.5 3.8 
0.2 0.1 0.0 
0.1 0.0 0.0 
0.1 0.1 1..0 

0.5 0.5 0.5 
0.5 0.5 0.5 

0.1» 0.4 0.4 

0.2 0.2 0.2 
0.2 0.2 0.2 

0.2 0.2 0.2 

0.2 0.2 0.2 
0.1 0.1 0.1 
0.1 0.1 0.1 

7.0 7.8 8.0 

6.6 7.4 7.6 

1.3 1.4 1.3 
0.2 0.2 0.2 
1.1 1.2 1.1 

4.8 5.5 5.8 
U.8 5.U 5.7 
0.1 0.1 0.1 
0.1 0.1 0.1 

0.6 0.4 0.4 
0.3 0.3 0.3 
0.3 0.3 0.3 
3.4 4.2 4.5 
0.0 0.1 0.1 
0.0 0.1 0.1 
0.0 0.0 0.0 

0.5 0.5 0.5 
0.5 0.5 0.5 

0.4 0.4 0.4 

0.2 0.2 0.2 
0.2 0.2 0.2 

0.2 0.2 0.2 

0.2 0.2 0.2 
0.1 0.1 0.1 
0.1 0.1 0.1 

7.5 7.3 7.2 

7.1 7.0 6.9 

1.5 1.3 1.3 
0.2 0.2 0.2 
1.3 1.1 1.1 

5.2 5.4 5.3 
5.1 5.3 5.2 
0.1 0.1 0.1 
0.1 0.1 0.1 

0.9 0.5 0.5 
0.3 0.3 0.3 
0.3 0.6 0.6 
3.4 3.7 3.6 
0.1 . 0.1 0.1 
0.1 0.1 0. 1 t-* 
0.0 0.0 0.0 g 
0.4 0.3 0.3 
0.4 ' 0.3 0.3 

0.4 0.3 0.3 

0.2 0.2 0.2 
0.2 0.2 0.2 

0.2 0.1 0.1 

0.2 0.1 0.1 
0.1 0.1 0.1 
0.1 0.0 0.0 

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



TABLE 

1978 1979 

WORLD 13030.9 13518.6 

DEVELOPED MARKET 
ECONOMY COUNTRIES... 9618.8 9956.0 

4509.6 4536.6 
462.2 446.2 

4047.4 4090.4 

EUROPE 3589.6 3762.5 
3621.U 

154.8 142.3 
89.5 92.4 

499.6 542.0 
Germany,Federa 1 

508.5 595.3 
49.6 77.3 
3.6 9.0 

480.0 620.6 
256.8 246.0 
67.4 48.0 

333.9 255.8 
Uni t e d K i ngdom... 1011.7 992.7 

EFTA 13U.2 lUl. 1 
23.3 22.8 
15.1 16.1 
1.2 0.9 
6.5 13.8 

59.5 54.1 
28.6 33.4 

SOUTH AFRICA 244.4 276.3 

ASIA 995.8 1052.2 
0.7 0.3 

995.1 1051.9 

279.4 328.4 
243.5 288.4 
35.9 40.0 

DEVELOPING COUNTRIES 
AND TERRITORIES 2845.0 3060.8 

1314.9 1400.5 
A n t i g u a and 

0.7 0.0 
74.4 120.4 
8.9 0.4 
4.2 4.1 

A6: APPARENT CONSUMPTION OF TIN 
(Thousand tons) 

1980 1981 1982 1983 

12919.2 12094.2 11638.0 11370.8 

9121.8 8583.3 8175.9 8010.3 

3845.4 3575.8 3106.0 3105.6 
493.7 368.8 389.5 • 395.9 

3351.7 3207.0 2716.5 2709.7 

3704.9 3519.6 3551.3 3448.9 
3557.3 3396.U 3U¡f9.6 33U8.2 
152.7 174.4 179.1 202.3 
96.1 94.2 99.2 100.2 

491.8 471.0 508.8 440.5 

595.3 598.4 628.3 529.4 
46.2 110.2 \ 72.9 96.3 
6.4 7.6 7.2 7.0 

688.2 431.4 486.7 584.3 
279.5 309.3 267.7 257.3 
68.3 59.8 52.6 

394.3 326.5 317.0 296.6 
738.5 811.1 822.9 781.7 
1U7.6 123.2 101.7 100.7 
22.8 23. 1 21.4 24.3 
18.7 17.4 13.7 13.5 
1.0 0.7 0.7 0.7 

10.8 17.1 5.7 5.7 
60.6 37.6 35.3 31.1 
33.7 27.3 24.9 25.4 

292.6 271.3 251.4 284.2 

979.3 953.7 1011.5 917.8 
0.5 51.9 74.8 77.4 

978.8 901.8 936.7 840.4 

299.6 262.9 255.7 253.8 
264.6 224.7 219.8 222. 1 
35.0 38.2 35.9 31.7 

3235.9 3121.9 2994.3 2821.4 

1504.7 1189.0 1193.0 929.5 

0.0 0.0 0.0 0.0 
94.3 80.5 119.8 134.6 
0.2 0.1 0.0 0.1 
2.8 8.5 3.5 2.3 

PLATE (1978-1987) 

198U 1985 1 Of 5 1987 

11715. 1 11237.9 10811.1 11530 .4 

8492. 1 7861.6 7201.8 7627 . 0 

3201. 1 2861.0 2605.5 2829. 1 
477.5 388.0 364.5 363.0 

2723.6 2473.0 2241.0 2466.1 

3809.8 3598.3 3134.9 3252.5 
3696.8 3U98.1 3029.8 31U6.1 
195.0 189.5 185. 1 183.6 
122.8 113.8 110.5 102.6 451.7 465.0 432.7 443 . 8 
696. 1 609.8 606. 1 626 . 0 
92.2 100.9 91.8 92.3 
7.7 8.0 6.9 7.7 

612. 1 528.2 431 .0 514.2 
266.3 255.3 196.4 195.9 
38.5 29.8 46.2 34.0 

389.0 385.9 279.7 310.5 
825.4 811.9 643.4 635.5 
113.0 100.2 105.1 106.it 
20.3 22.0 22.0 20.3 
12.4 9.5 12.6 16.0 0.9 0.6 0.6 0.6 18.2 13.7 13.0 6.4 34.9 29.8 33.0 29 .8 26.3 24.6 23.9 31.3 

266.0 254.2 288.3 302.9 

938.9 827.8 881.8 911 . 4 
80.2 62.2 74.7 77 .6 858.7 765.6 807. 1 833 . 8 

276.3 320.3 291.3 331.1 
224.8 274.8 244.3 300.4 
51.5 45.5 47.0 30.7 

2749.9 2865.8 3062.4 3113 . 0 

1021.5 978.0 1102.9 1124.7 

0.0 0.0 0.0 0.0 
101.5 97.2 124.8 1 18.6 
0. 1 0.1 0.3 0.3 
1.9 1.9 1.5 1.5 

http://106.it


TABLE A6: APPARENT CONSUMPTION OF TIN PLATE (1978-1987) 
(Thousand tons ) 

1978 1979 1980 1981 1982 1983 198U 1985 l''3á 

B r a z i 1 552.3 559.6 633.1 429. 1 452.0 290. ,8 366 .8 330 . 1 384 .0 415.8 
U1.9 53.9 52.U 37.2 28.0 41. .9 35 . 1 27 .0 44 .5 51 .0 
61.5 65.5 70.2 50.0 57.0 53. ,3 54, .6 58 .3 50 .8 60.9 
13.1 13.0 10.U 7.7 4.9 7, ,8 10, .7 10 .0 10 .0 10,0 
5U.8 U7.U 55.8 63.6 46.2 57. .5 59, .7 69 .3 55 .3 55.0 
0.2 O.U 0.1 0.0 0.0 0, .0 0, .0 0 .0 0 .0 0,0 
11.9 9.5 8.6 5.1 6.1 4, .7 16 .3 10 .0 10 .0 10.0 5.3 3.1 3.3 2.1 2.2 • 2, .5 3, . 1 3 .0 3 .0 3.0 
6.0 1U.U 7.U 4.6 3,4 3, .8 3 .7 4 .5 5 .0 5.0 0.0 1.2 1.0 0.5 0.5 0. .5 0, .5 0 .5 0 .5 0.5 
9.U 9.7 7.1 4.5 4.5 7. ,8 3, . 1 2 .9 3 .0 3.0 
O.U 0.5 O.U 0.4 0.1 0. .5 0, .5 1 .0 1 .0 1.0 

297.2 310.0 370.5 305.6 286.3 194. .5 223, .4 217 .8 239 .0 202.7 
U.3 1.1 2.8 3.4 4.0 4, .5 5 .2 4 .5 4 .5 4.5 
2.9 0.9 1.0 1.0 1.0 1, .0 1, ,0 1 .0 1 .0 1.0 

32.7 50.0 66.6 62.6 54.2 49, .5 47, .4 40 .0 52 .4 68.0 
6.0 7.0 6.0 7.4 3.6 2, .9 3 .8 3 .6 6 . 1 6.9 

126.8 128.U 110.7 115.1 115.7 69, ,0 83, , 1 95 .3 105 .9 106.0 
AFRICA 223.8 211.3 273. U 27*2.0 276.0 254. .5 225. .5 270 .0 223, .5 202.7 

U0.8 56.U 5U.0 65.1 83.4 64, .0 53, . 1 55 .7 60 .7 41.0 
16.7 25.8 25.8 2".7 22.1 24, .9 23, .0 21 .4 20 .0 20.0 
52.8 33.2 U3.1 3t.4 31.3 55, .8 39 .9 67 .6 43, .6 47.3 
3.5 1.5 7.2 3.3 4.7 6, .0 8 .2 5 .3 5, .0 5.0 
2.9 2.2 2.0 3.1 2.0 2, .0 1 , .0 1 .0 1, .0 1.0 

23.U 19.2 2U.2 48.0 23.2 18, ,8 18, .0 18 .0 18, , 1 19.9 
0.8 O.U O.U 0.1 0.0 0, ,0 0, ,0 0 .0 0, ,0 0.0 
3.0 - 3.5 1.9 0.9 0.8 0, .3 2, ,0 1 . 1 0. .9 1.0 
0.2 O.U 0.5 0.1 0.3 0, ,5 0, ,4 0 .3 0. 3 0.3 
0.2 0.0 0.0 0.0 0.0 0, ,0 0, .0 0 .0 0. ,0 0.0 
1.1 1.1 1.3 1.2 1.2 1 , .4 1, .3 1 .3 1. ,3 1.3 

23.2 23.2 29.8 28.3 32.0 26, ,3 32, .4 36 .6 32. .4 20.0 
32.8 23.1 53.1 30.3 38.1 26, .0 17, ,2 30 .2 10, 8 17.5 6.2 0.7 1.1 8.2 5.0 5, .0 4, ,0 4 .0 4. 0 4.0 
3.0 2.6 U.2 4.0 3.0 3, ,0 3. .0 3 .0 3. 0 3.0 
5.0 10.0 16.6 13.7 22.9 14, .5 16, ,0 18 .5 16. 4 15.4 

Uni t e d R e p u b l i c of 
15.4 

5.7 5.8 6.2 5.6 5.0 5, .0 5, ,0 5 .0 5. 0 5.0 

Za+rer V 
fr.U ,0̂  0 0 . Ô ^.O 
2.1 2.2 2.0 1.0 1.0 1, .0 1, .0 1 .0 1, 0 1.0 

1221.7 1371.9 1364.8 1584.7 1463.7 1565. .0 1427, .7 1567 .5 1683. ,5 1730.0 
217.1 182.2 177.6 190.4 227.3 237. ,2 261. , 1 260 .4 230. 6 233.4 

5.0 U.7 4.8 3.8 5.2 5, ,6 3. ,6 5 .2 4. 7 4.9 
Iran ( I s l a m i c 

88.9 50.3 39.1 60.8 34.9 68. 5 89. .5 65 .9 52. 0 34.U 
10.0 10.0 15.0 15.0 15.0 15. ,0 15. ,0 15 .0 15. 0 15.0 
1.U 2.0 2.9 3.5 3.5 3. 5 4. 0 4 .0 4. 0 U.O 

1U.6 28.6 14.7 31.9 45.5 15. ,9 34. 3 36 .0 36. 0 36.0 
S y r i a n Arab 

36. 0 

7.7 11.6 9.0 7.9 10.4 16. 7 10. 5 11. n 11. n 1 1.0 
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TABLE A6: APPARENT CONSUMPTION OF TIN 
(Thousand t o n s ) 

1979 1980 1981 1982 1983 

PLATE (1978-1987) 

1984 1985 1986 1987 

T u r k e y 89.5 

South and 
So u t h - E a s t A s i a . 1004.6 

Hong Kong 55.5 
I n d i a 191.1 
Indonesia 89.7 
M a l a y s i a 69.3 
P a k i s t a n 44.8 
P h i l i p p i n e s 127.5 
R e p u b l i c o f Korea. 93.8 
S i n g a p o r e 56.5 
S r i Lanka % 4.6 
T h a i l a n d 87.8 
Taiwan 184.0 

EUROPE 77.8 
Y u g o s l a v i a 77.8 

OCEANIA 6.8 
F i j i 6.8 
Papua New Guinea.. 0.0 

SOCIALIST COUNTRIES 
OF EASTERN EUROPE... 434.3 

B u l g a r i a - 1 1 . 0 
C z e c h o s l o v a k i a 96.5 
German Democratic 
R e p u b l i c 43.0 
Hungary 58.0 
Poland 137.0 
Romania 66.0 
USSR 44.8 

SOCIALIST COUNTRIES 
OF ASIA 132.8 

China 132.8 

75.0 92.1 67.5 

1189.7 1187.2 1394.3 
47.7 42.3 47.6 

224.3 245.0 430.5 
116.2 146.8 110.9 

81.3 90.0 58.0 
75.2 55.0 60.9 

148.7 152.5 105.1 
135.3 141.7 155.1 

71.0 66.4 90.5 
5.4 5.2 4.6 

130.5 97.0 195.0 
154.1 145.3 136.1 

74.7 90.2 71.0 
74.7 90.2 71.0 

2.4 2.8 5.2 
2.4 2.8 ; .7 
0.0 0.0 0.5 

340.8 352.7 219.3 
- 9 . 0 - 1 5 . 0 -13.5 

104.0 99.0 92.0 

42.0 44.0 42.0 
53.0 55.0 50.0 

135.0 146.3 87.8 
11.0 17.0 -22.0 

4.8 6.4 -17.0 

161.0 208.8 169.7 
161.0 208.8 169.7 

112.8 112.0 104.2 

1236.4 1327.8 1166.6 
39.3 45.4 42.9 

410.0 442.3 263.0 
114.7 119.1 114.6 

67.6 55.6 60.5 
64.5 60.2 70.7 

183.1 179.1 124.9 
83.6 98.0 137.6 
55.6 62.9 49.8 

6.0 5.3 3.5 
103,4 134,2 153.8 
108.6 125.7 145.3 

58.8 69.4 72,3 
58.8 69.4 72.3 

2.8 3.0 2.9 
1.9 3.0 2.9 
0.9 0.0 0.0 

216.2 264.7 273.8 
- 1 3 . 0 - 9 . 6 - 8 . 0 

94.0 97.6 102.0 

41.0 43.0 48.0 
46.0 54.0 53.0 
72.2 97.2 104.8 
- 4 . 0 4.0 9.0 

-20.0 - 2 1 . 5 -35.0 

251.6 274.4 199.3 
251.6 274.4 199.3 

123.3 107.9 128.1 

1307.1 1452,9 1496.6 
44.9 153.7 153.7 

349.0 285.5 280,0 
157.4 134.2 112,4 

75.8 82.7 89.4 
82.0 90,5 9 5 , 0 

105.5 133.5 164,0 
144.1 166,2 186,0 

47.7 72.8 65,2 
6.3 4.8 5.0 

134,4 167.6 192.0 
160,0 161,4 153.9 

47.3 49,5 52.6 
47.3 49.5 52.6 

3.0 3.0 3.0 
3.0 3.0 3.0 
0.0 0.0 0.0 

276.3 275.5 295.7 
- 6 . 9 - 1 1 . 8 - 7 . 0 

103.0 106.0 i n . o 

46.0 48.0 51.0 
59.0 55.0 6 0 , 0 

101.2 105.3 107.7 
4,0 3,0 3.0 

- 3 0 . 0 - 3 0 , 0 - 3 0 . 0 

234.2 271.4 494.7 
234.2 271.4 494.7 

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



TABLE A8: QUANTITY OF EXPORTS OF TIN-IN-CONCENTRATES (1978-1987) 
(Thousand tons> etimated SN con t e n t ) 

1978 1979 1980 1981 

uo.a 35.4 33.0 27.3 

DEVELOPED MARKET 
ECONOMY COUNTRIES... 12.6 11.4 9.8 11.1 

0.9 0.7 0.2 0.2 
0.9 0.7 0.2 0.2 

2.5 2.8 1.4 2.2 
2.5 2.8 ;.4 2.2 
0.0 0.0 0.0 0.4 

U n l t e d Kingdom... 2.5 2.8 1.4 1.8 

2.2 1.5 0.8 1.3 

7.0 6.4 7.4 7.4 
7.0 6.4 7.4 7.4 

DEVELOPING COUNTRIES 
AND TERRITORIES 28.2 24.0 23.2 1'=.2 

15.0 12.1 9.1 6.8 
0.3 0.2 0.3 0.4 

13.8 11.4 8.1 5.5 
0.9 0.5 0.7 0.9 

5.2 4.0 4.5 4.5 
1.0 1.0 1.0 0.9 
0.0 0.0 0.0 0.2 
1.U 1.4 1,5 1.5 

Uni t e d R e p u b l I c of 
0.0 0.0 0.0 0.3 
2.8 1.6 2.0 1.6 

8.0 7.9 9.6 4.9 

Sou t i l and 
S o u t h - E a s t A s i a . 8.0 7.9 9.6 4.9 

1.1 2.1 2.1 1.7 
0.7 1.1 3.4 0.7 

Lao P e o p l e ' s Demo­
c r a t i c R e p u b l i c . . . 0.1 0.0 0.1 0.0 

6.1 4.7 4.0 2.5 

SOCIALIST COUNTRIES 
0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 

1982 1983 198U 1985 19 6 1937 

24.9 30.1 32,8 32.2 43.1 43,3 

10.1 9.2 9.4 8,3 13.5 12.7 

0.2 - 0.1 0.2 0.2 2.1 2,8 
0.2 0.1 0.2 0,2 2.1 2,8 

1.1 1.0 1,5 1.6 3.0 2.7 
1.1 1.0 1.5 1.6 3.0 2.7 
0.0 0.0 0,0 0.0 0,0 0,0 
1.1 1.0 1.5 1.6 3.0 2,7 

1.7 1.9 1.5 1,2 1,2 1,0 

7.1 6.2 6,2 5.3 7.2 6.2 
7.1 6.2 6.2 5.3 7.2 6.2 

14,8 20,8 23.4 21.4 25.1 25.0 

5.4 5,7 8.0 6.9 13.2 12.7 
0.1 0.1 0.1 0.1 0.0 0.0 
3.2 2,5 4.7 4.4 8.6 8.3 
2.1 3.1 3.2 2.4 4.6 4.4 

2.9 3,3 3.5 3.3 4.0 2.9 
0.8 0,8 0.8 0.8 0,7 1.0 
0.0 0,1 0.1 0.0 0.0 0.0 
0,3 0,0 0.0 0.0 0,0 0.0 

0.1 0,5 0.0 0.0 0.0 0.0 
1.7 1,9 2.6 2.5 3,3 1.9 

6.5 11.8 11.9 11.2 7.9 9.4 

6.5 11.8 11.9 11.2 7,9 9.4 
1.8 1,7 1.6 1.7 1, 1 1,0 
1.1 0,9 2.0 2.3 3,2 1. 1 

0.6 1.3 0.0 0.0 0.0 0.0 
3.0 7.9 8.3 7.2 3.6 7.3 

0.0 0.1 0.0 2.5 4.5 5.6 
0.0 0 . 1 0 . 0 2.5 4.5 5.6 

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



TABLE A9: 

1978 1979 

QUANTITY OF IMPORTS OF TIN-IN-CONCENTRATES (1978-1987) 
(Thousand tons> e s t i m a t e d SN co n t e n t ) 
1980 1981 1982 7983 198U 1985 1986 1987 

40.5 40.9 33.5 29.3 29.0 35.6 40.7 37.0 43.9 49.9 

DEVELOPED MARKET 
ECONOMY COUNTRIES... 23.1 20.9 17.3 14.4 11.8 15.4 20.8 16.7 22.0 16.0 

3.9 4.5 0.8 0.2 2.0 1.0 3.5 1.6 4.0 3.0 
3.9 4.5 0.8 0.2 2.0 1.0 3.5 1.6 4.0 3.0 

19.2 16.4 16.5 14.2 • 9.8 14.3 17. 1 15.0 18.0 13.0 
19.2 16.U 16.5 1U.2 9.8 in.3 17.1 15.0 18.0 13.0 
3.3 2.0 2.3 0.1 0.0 0.6 0.5 0.1 0.1 0.0 

Germany,Federa 1 
4.2 3.6 1.5 1.3 0.4 0.5 0.5 0.8 0.2 0.1 
1.5 1.6 1.5 3.9 3.0 5.6 6.2 6.3 6.4 3.8 
0.0 0.0 0.2 0.1 0.0 0.1 0.1 0.1 0.0 0.0 
3.1 2.1 2.8 2.6 2.0 2.4 2.9 3.0 2. 1 1. 1 

u n l t e d Kingdom... 7.1 7.1 8.2 6.2 4.4 5.1 4.9 4.7 9.2 8.0 

0.0 0.0 0.0 0.0 0.0 0.1 0.2 0. 1 0.0 0.0 
0.0 0.0 0.0 0.0 0.0 0.1 0.2 0.1 0.0 0.0 

DEVELOPING COUNTRIES 
AND TERRITORIES 15.7 18.4 14.8 13.9 15.5 18.7 18.7 18.7 21.3 32.6 

3.5 4.8 3.9 1.7 0.8 1.3 2.5 3.8 4.5 5.1 
0.1 0.2 0.6 0.0 0.3 0.0 0.0 0.0 0.1 0.2 
2.3 4.2 1.9 0.2 0.0 0.0 0.0 0.0 0.0 0.0 
1.1 0.4 1.4 1.5 0.5 1.3 2.5 3.8 4.4 4.9 

12.2 13.6 10.9 12.2 14.7 17.4 16.2 14.9 16.8 27.5 

West A s i a 0.0 0.0 0.0 0.0 0.0 0.0 1.6 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 0.0 0.0 1 .6 0.0 0.0 0.0 

South and 
Sou t h - E a s t A s i a . 12.2 13.6 10.9 12.2 14.7 17.4 14.6 14.9 16.8 27.5 

9.4 10.2 8.4 10.7 12.5 14.3 8.9 7.8 12.5 17.4 
R e p u b l i c o f Korea. 0.5 0.4 0.2 0.1 . 0.0 0.4 1.2 1.9 1. 1 2.6 

2.3 3.0 2.3 1 .4 2.2 2.7 4.5 5.2 3.2 7.5 

SOCIALIST COUNTRIES 
OF EASTERN EUROPE... 1.7 1.6 1.4 1.0 1.7 1.5 1.2 1.6 0.6 1.3 

1.7 1.6 1.4 1 .0 1.7 1.5 1.2 1.6 0.6 1.3 

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



TABLE AlO: QUANTITY OF EXPORTS OF TIN METAL (1978-1987) 
(Thousand t o n s ) 

WORLD. 

DEVELOPED MARKET 

1978 

171.7 

1979 

176.3 

1980 

178.5 

ECONOMY COUNTRIES... 21.3 21.1 20.5 

0.5 0.6 0.6 
0.5 0.6 0.6 

18.6 18.8 18.2 
EEC 18.t 18.5 17.9 

2.U 2.3 3.0 
0.7 0.8 0.5 
0.7 0.6 0.6 

Germany,Federa 1 
U.U 5.3 3.1 
0.2 0.1 0.3 
1.2 1.3 2.0 
0.3 0.6 0.2 

Uni t e d Kingdom... 8.5 7.5 8.2 
EFTA 0.2 0.3 0.3 

0.1 0.0 0.0 
0.0 0.1 0.1 
0.1 0.2 0.2 

0.1 0.1 0.1 
0.1 0.1 0.1 

2.1 1.6 1.6 
2.1 1.6 1.6 

DEVELOPING COUNTRIES 
AND TERRITORIES 145.0 153.2 153.8 

AMERICA 17.2 15.9 16.5 
B o l i v i a 15.5 14.4 13.7 
B r a z i l 1.7 1.5 2.8 

AF^tCA 5.0 4.1 4.0 
Ni g e r 0.1 0.1 0.0 
N i g e r i a 3.1 2.6 2.7 
Rwanda 0.0 0.0 0.0 
Z a i r e 1.1 0.5 0.4 
Zimbabwe 0.7 0.9 0.9 

1981 1982 1983 198U 1985 y86 

187.3 155.9 146.2 145.8 169.8 151.2 

21.8 20.8 15.2 28.0 21.8 30.6 

2.4 5.8 1.3 1.4 1.5 1.5 
2.4 5.8 1.3 1.4 1.5 1.5 

18.0 14.2 13.2 26.0 19.8 28.8 
17.6 13.9 12.9 25.7 19.U 28.5 
0.8 0.4 1.2 1.6 2.5 3.2 
0.4 0.7 1.2 1.8 1.3 1.4 
0.8 0.4 0.3 0.3 0.4 0.2 

4.7 3.9 4.3 4.2 3.8 3.5 
0.1 0.3 0.5 0.1 0.2 0.2 
2.9 1.5 3.4 4.2 2. 1 3.2 
0.2 0.1 0.1 0.4 0.2 0.2 
7.7 6.6 1 .9 13.1 8.9 16.6 
O.U 0.3 0.3 0.3 O.U 0.3 
O.O 0.0 0.0 0.0 0.0 0.0 
0.2 0.1 0.1 0.1 0.2 0.1 
0.2 0.2 0.2 0.2 0.2 0.2 

0.0 0.1 0.2 0.1 0.1 0. 1 
0.0 0.1 0.2 0.1 0.1 0.1 

1.4 0.7 0.5 0.5 0.4 0.2 
1.4 0.7 0.5 0.5 0.4 0.2 

159.9 130.8 127.4 114.8 134.3 112.9 

22.9 
18.0 
4.9 

3.6 
0.0 
2.4 
0.0 
0.2 
1.0 

21.3 
17.1 
4.2 

3.8 
0.0 
1.9 
0.7 
0.2 
1.0 

20.3 
11.6 
8.7 

2.7 
0.0 
1 . 1 
1.0 
0.2 
0.4 

28.2 
13.6 
14.6 

2.6 
0.0 
1.3 
0.9 
0.2 
0.2 

29.7 
9.6 

20. 1 

3.0 
0.0 
0.9 
0.9 
0.0 
1.2 

26.2 
7.0 

19.2 

1.8 
0.0 
0.2 
0.3 
0.0 
1.3 

'987 

158.9 

27.3 

1.3 
1.3 

25.7 
25.U 
3.1 
0.1 
0.1 

1.9 
0.1 
2.5 
0.0 
17.6 
0.3 
0.0 
0.2 
0.1 

0.1 
0.1 

0.2 
0.2 

114.0 

22.9 
1.8 

21.1 

2.0 
0.0 
0.6 
0.2 
0.0 
1.2 

0\ 

ASIA. 122.8 133.2 133.2 133.3 105.7 104.4 84.0 101.6 84.9 89. 1 

South and 
^òvt-h eayf A s i a 



1978 

TABLE AlO: QUANTITY OF EXPORTS OF TIN METAL (1978-1987) 
(Thousand tons ) 

1979 1980 1981 1982 1983 198ÍÍ 1985 1986 1987 

M a l a y s i a 
S i n g a p o r e 
Thai land 

EUROPE 
Yugos Iavi a 

SOCIALIST COUNTRIES 
OF ASIA 

Chin a 

70.1 
0.9 

28.9 

0.0 
0.0 

5.4 
5:4 

72.1 
3.5 

31.3 

0.0 
0 . 0 

2.0 
2.0 

69.4 
3.6 

34.0 

0.1 
0.1 

4.2 
4.2 

66.5 
2.7 

32.0 

0.1 
0.1 

5.6 
5.6 

4 9 . 0 
2.5 

25.5 

0.0 
0 .0 

4.3 
4.3 

57. 1 
3 .5 

18.9 

0.0 
0 .0 

3.6 
3.6 

39 .6 
2 .2 

19.5 

0.0 
0.0 

3.0 
3 .0 

57 .4 
5 .7 

17.4 

0.0 
0 .0 

13.7 
13.7 

4 0 . 5 
2 . 0 

18.6 

0 .0 
0 . 0 

7.7 
7.7 

49.6 
1.5 

13.7 

0.0 
0.0 

17.6 
17.6 

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



TABLE 

1978 1979 

WORLD 171.6 174.2 

DEVELOPED MARKET 
ECONOMY COUNTRIES... 131.1 136.3 

51.6 53.1 
4.8 4.7 

46.8 48.4 

50.2 52.0 
1*7.8 U9.U 
2.2 2.6 
0.3 0.3 
10.7 10.3 

Germany,Federa 1 
14.7 15.8 
0.3 0.0 
0.0 0,0 
5.9 6,7 
5.4 5,5 
0.5 0,4 
0.0 0.1 

Uni t e d Kingdom... 7.8 7.7 
EFTA 2.U 2.6 

0.5 0.5 
0.2 0.2 
0.5 0.5 
0.3 0.5 
0,9 0.9 

SOUTH AFRICA 0.4 0.4 

28,6 30.5 
0.0 0.0 

28,6 30,5 

OCEANIA 0.3 0.3 
0,0 0.0 
0.3 0.3 

DEVELOPING COUNTRIES 
AND TERRITORIES 12,6 12.9 

1.9 2.5 
0.7 1.0 
0.3 0.3 
0.2 0.4 
0.3 0 .4 
u . \ 0- 1 

A l l : QUANTITY OF IMPORTS OF TIN 
(Thousand t o n s ) 

1980 1981 1982 1983 

179.7 173.5 147.4 157.2 

139.1 132.8 107.7 116.2 

51.3 50.4 32.4 39.7 
4,5 3,8 3.2 3.6 

46.8 46.6 29.2 36.1 

56.0 51.4 48.7 46.5 
53.0 1*9.0 1*6.3 1*1*.3 
3.0 2.7 2."4 2.3 
0.2 0.1 0.3 0.5 
10.5 8,9 8,6 8.0 

18.3 17.1 16.3 16.6 
0.5 0.4 0,3 0.4 
0,0 0,0 0.0 0.0 
6.9 4.8 5.1 5.8 
5,8 6,4 5,0 2.8 
0.6 r.4 0,4 0.4 
0,1 C O 0.3 0.1 
7.1 8.2 7,6 7.4 
3.0 2.1* 2.1* 2.2 
0.6 0.4 0,5 0.4 
0,3 0.2 0,2 0.1 
0,6 0.6 0,5 0.4 
0,5 0.3 0,3 0.4 
1,0 0.9 0,9 0.9 

0,2 0,3 0,0 0.0 

31,2 30.4 26.3 29.8 
0,1 .0.1 0,1 0.0 

31,1 30,3 26.2 29,8 

0.4 0.3 0,3 0.2 
0.2 0.1 0.1 0.1 
0.2 0.2 0.2 0.1 

13.3 15.4 14.7 16.3 

2,5 2.5 2.4 2.5 
0,7 0.6 1.0 0.9 
0.4 0.3 0.2 0.2 
0.4 0.4 0.4 0.2 
0.2 0.5 0.4 0.5 
0 4 O A 0. Í 0.4 

METAL ( 1 9 7 8 - 1 9 8 7 ) 

198U 1985 / <̂5 1^87 

170.7 163.0 190.9 186,7 

128.7 121.8 129,2 130.6 

47.8 40.9 40,7 46.5 
4. 1 3.8 3.9 3.8 

43.7 37. 1 36.8 42.7 

48.5 50.2 55,6 50.0 
U6.2 U7.5 52.2 It7 .it 
2.3 3.9 3.5- 2.1 
0.8 0.4 2.0 0.2 
8.2 7.1 8.3 7.6 
18.7 19. 1 18.8 19.3 
0.3 0.4 0.5 0.4 
0.1 0.0 0.1 0.1 
6.0 5.6 6.3 6.6 
2.3 3.2 2.7 3.2 
0.4 0.2 0.7 0.8 
0.1 0.3 1.6 1.8 
7.0 7.3 7.7 5,3 
2.3 2.7 3.it 2.6 
0.5 0.5 0.5 0,5 
0. 1 0.1 0.2 0,1 
0.5 0.5 0.6 0.5 
0.4 0.6 0.7 0,5 0.8 1.0 1.4 1.0 
0.0 0.0 0.0 0.0 

31.9 30.3 32,4 33.6 
0.0 0.0 0.1 0.0 31.9 30.3 32.3 33.6 
0.5 0.4 0,5 0.5 
0 . 3 0.3 0.4 0.3 
0.2 0.1 0. 1 0.2 

17.8 18.4 36.8 34.2 

3.0 3.4 4.2 3.1 
0.9 0.5 1.3 0.7 
0 .5 0.6 1 . 1 1.0 
0.3 0.4 0.3 0.2 
n . i l n . ^ 11 . 1 n I 
0 i 0. t C 4 



Í978 

TABLE A l l : QUANTITY OF IMPORTS OF TIN METAL (1978-1987) 
(Thousand tons ) 

1979 1980 1981 1982 1983 198U 1983 1986 1987 

AFRICA 0.7 
A l g e r i a 0.2 
Egypt 0.2 
Morocco 0.2 
T u n i s i a 0.1 

ASIA 8.2 

West A s i a 1.1 
I r a n (I s I ami c 
Republ i c o f ) O.U 
Saudi A r a b i a 0.0 
Turi<ey 0.7 

0.7 0.5 0.5 
0.2 0.2 0.2 
0.2 0.0 0.1 
0.2 0.2 0.2 
0.1 0.1 0.0 

8.4 9.3 11.4 

0.7 0.8 1.1 

0.4 0.4 0.4 
0.0 0.1 0.0 
0.3 0.3 0.7 

0.6 0.7 0.7 
0.2 0.2 0.6 
0.2 0.4 0.0 
0.2 0.1 0.1 

» 0.0 0.0 0.0 

10.5 12.0 13.0 

1.1 1.3 1.0 

0.4 0.2 0.0 
0.0 0.1 0.1 
0.7 1.0 0.9 

1.0 0.7 0.7 
0.4 0.2 0.3 
0.4 0.3 0.2 
0.2 0.2 0.2 
0.0 0.0 0.0 

12.6 30.3 29.3 

1.1 1.2 1.2 

0.0 0.0 0.0 
0.1 0.1 0.1 
1.0 1.1 1.1 

South and 
So u t h - E a s t As i a. 7.1 

Hong Kong 1.4 
India 1.2 
M a l a y s i a 0.4 
P a k i s t a n 0.1 
Phi 1 i p p i n e s 0.8 
R e p u b l i c o f Korea . 1.5 
S i n g a p o r e 1,7 
Taiwan 0,0 

EUROPE 1,8 
Y u g o s l a v i a 1.8 

SOCIALIST COUNTRIES 
OF EASTERN EUROPE... 27.9 

B u l g a r i a 0.5 
C z e c h o s l o v a k i a . , , , 3.9 
Hungary 1.7 
Poland 4.6 
RomanI a 3.1 
USSR 14.1 

7.7 8.5 10.3 
2.0 1.7 1.8 
1.2 1.5 2.4 
0.3 0.3 0.6 
0.4 0.2 0.2 
0.8 0.4 ".4 
1.4 1.2 Í.1 
1.6 2,6 1,7 
0,0 0,6 1.1 

1.3 1,0 1,0 
1.3 1,0 1.0 

25,0 27,3 25.3 
0.6 0.9 1.0 
2.0 4,1 3.6 
1.7 1.7 1.4 
3.9 3.3 2.2 
3.1 3.1 2.8 

13.7 14.2 14.3 

9.4 10.7 12.0 
1.5 1.7 1.9 
1.9 2.1 2.3 
1.0 1.1 0.9 
0.0 0.0 0.0 
0.4 0.7 0.7 
2.1 2.2 2.4 
1,5 1.5 2.3 
1.0 1.4 1.5 

1.2 1.1 1.1 
1.2 1.1 1.1 

25.0 24.7 24.2 
1.0 0.5 0.9 
3.1 2.9 2.9 
1.8 2.1 1.7 
4.6 4.4 3.6 
2.5 2.0 2.0 
12.0 12.8 13.1 

11.5 29.1 28.1 
4.0 3.6 4.7 
2.3 3.1 2.7 
0.8 0.6 0.3 
0.1 0.6 0.6 
0.4 0.5 0.5 
1.6 3.8 4.3 
1.1 12.7 11.0 
1.2 4.2 4.0 

1.4 1.6 1.1 
1.4 1,6 1.1 

22,8 24.9 21.9 
1.0 1.0 1.0 
3.1 3.2 2.8 
1.3 1.4 1.7 
3.0 3.6 2.7 
2.0 1.9 1.9 
12.4 13.8 11.8 

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



WORLD. 

TABLE A12; 

1978 

9.1» 

1979 

11.5 

QUANTITY OF EXPORTS OF TIN WASTE AND SCRAP (1978-1987) 

(Thousand tons) 

1980 1981 1982 1983 198H 1985 986 

10.7 7.2 8.3 7.8 7.8 9.2 8. 1 

987 

9.6 

DEVELOPED MARKET 
ECONOMY COUNTRIES... 

AMERICA 
U n i t e d S t a t e s 

EUROPE 
EEC 
Belgium-Lux 
Denmark 
Fra n c e 
Germany.Federa I 
R e p u b l i c o f 
I r e l a n d 
I t a l y 
N e t h e r l a n d s 
PortugaI 
S p a i n 
U n l t e d Kingdom.,. 

EFTA 
A u s t r i a 
F i n l a n d 
Norway 
S w i t z e r l a n d 

SOUTH AFRICA 

ASIA 
Japan 

OCEANIA 
A u s t r a l i a 
New Z e a l a n d 

0£V£4.0PmG COWNTRÍES 
AND TERRITORIES 

ASIA 
South and 
Sou t h - E a s t A s i a . 

Hong Kong 
Indonesia 
Ma I ays i a 
Phi 11ppi nes 
S i ngapore 

9.2 
6.3 
6.3 

1.8 
1.5 
0.1 
0.0 
0.7 

0.1 
0.0 
0.0 
0.5 
0.0 
0.0 
0.1 
0.3 
0.1 
0.1 
0.0 
0.1 

0.0 
0.0 
0.0 

1.1 
1.0 
0.1 

0.2 

0.2 

0.2 
0.0 
0.0 
0.1 
0.0 
0.1 

10.0 

6.0 
6.0 

2.5 
2.3 
0.1 
0.5 
0.9 

0.1 
0.0 
0.1 
0.5 
0.0 
0.1 
0.0 
0.2 
0.1 
0.0 
0.0 
0. 1 

0.0 

0.1 
0.1 

1.1» 
1.1» 
0.0 

1.5 

1.5 

1.5 
0.0 
0.0 
1.0 
O.U 
0.1 

9.9 

7.5 
7.5 

2.2 
2.0 
0.2 
0.2 
0.9 

0.1 
0.0 
0.0 
O.U 
0.0 
0.1 
0.1 
0.2 
0.0 
0.0 
0.1 
0. 1 

0.0 
0.0 
0.0 

0.2 
0.2 
0.0 

0.8 

0.8 

0.8 
0.5 
0.0 
0.2 
0.0 
0.1 

6.6 

3.8 
3.8 

1.9 
1.7 
0.1 
0.0 
0.7 

0.1 
0.2 
0.1 
0.3 
0.0 
0.1 
'".1 
C.2 
0.0 
0.0 
0.1 
0.1 

0.1 

0.0 
0.0 

0.8 
0.8 
0.0 

0.6 

0.6 

0.6 
0.2 
0.0 
0.0 
0.0 
O.U 

7.6 

U.8 
U.8 

2.1 
1.9 
0.1 
0.0 
0.5 

0.1 
0.2 
0.1 
O.U 
0.0 
0.1 
O.U 
0.2 
0.0 
0.0 
0.1 
0.1 

0.0 

0.0 
0.0 

0.7 
0.7 
0.0 

0.7 

0.7 

0.7 
0.1 
0.0 
O.U 
0.0 
0.2 

5.8 

3.0 
3.0 

2.U 
2.2 
0.1 
0.0 
0.3 

0.2 
0.8 
0.1 
0.2 
0.0 
0. 1 
O.U 
0.2 
0.0 
0.0 
0.1 
0.1 

0.0 
0.0 
0.0 

O.U 
O.U 
0.0 

2.0 

2.0 

2.0 
0.1 
0.0 
1.2 
0. 1 
0 . 6 

6.7 

3.3 
3.3 

3.3 
3.3 
0.1 
0.1 
0.3 

0.1 
1 .U 
0. 1 
0.2 
0.0 
0. 1 
0.9 
0.0 
0.0 
0.0 
0.0 
0.0 

0.0 

0.0 
0.0 

0.1 
0.1 
0.0 

1.1 

1.1 

1.1 
0. 1 
0.1 
O.U 
0.0 
0.5 

8.5 

5.1 
5.1 

3.3 
3.2 
0. 1 
0.2 
O.U 

0.1 
1 .U 
0.1 
0.2 
0. 1 
0. 1 
0.5 
0. 1 
0.0 
0.0 
0.0 
0.1 

0.0 
0.0 
0.0 

0. 1 
0.0 
0. 1 

0.7 

0.7 

0.7 
0.1 
0.0 
0.5 
0.0 
0. 1 

7.8 

2.9 
2.9 

3.U 
3.U 
0. 1 
0.3 
0.3 

0. 1 
1. U 
0.2 
0.2 
0. 1 
0.0 
0.7 
0.0 
0.0 
0.0 
0.0 
0.0 

0.0 

0.0 
0.0 

1.5 
1 .u 
0.1 

0.3 

0.3 

0.3 
0.0 
0.0 
0.2 
0.0 
0. 1 

9.2 
U.5 
U.5 

U.2 
U.I 
0.1 
0.2 
0.3 

0.3 
2. 1 
0.1 
0.2 
0.0 
0.3 
0.5 
0.1 
0.0 
0. 1 
0.0 
0,0 

0.0 

0.0 
0,0 

0.5 
0,3 
0.2 

O.U 

O.U 

O.U 
0. 1 
0.0 
0.2 
0.0 
0. 1 

o 

S r t u r r í ^ * l l M r T A n c n < - r o f a r 



TABLE A13: QUANTITY OF IMPORTS OF TIN WASTE AND S C R A P (978-1987) 
(Thousand tons ) 

1978 

WORLD 4.0 

DEVELOPED MARKET 
ECONOMY COUNTRIES.., 4.0 

AMERICA 0.5 
Unl t e d S t a t e s 0.5 

EUROPE 3.5 
EEC i.4 
Belgium-Lux 0.1 
Denmark 0.2 
Fr a n c e 0.1 
Germany,Federa I 
Republ Ic o f 0.6 
N e t h e r l a n d s 1.0 
U n l t e d Ki ngdom... 1.4 

EFTA 0.1 
Sweden 0.0 
S w i t z e r l a n d 0.1 

ASIA 0.0 
I s r a e l 0.0 

OCEANIA 0.0 
A u s t r a I i a 0.0 

DEVELOPING COUNTRIES 
AND TERRITORIES 0.0 

AMERICA 0.0 
Mexico 0.0 

AFRICA 0.0 
A l g e r i a 0.0 

ASIA 0.0 
West A s i a 0.0 

Saudi A r a b i a 0.0 
South and 
Sout h - E a s t A s i a . 0.0 

Hong Kong 0.0 
Ma I ays i a 0.0 
Si n g a p o r e 0.0 
Taiwan 0.0 

1979 1980 1981 

3.7 7.9 9.4 

3.3 6.7 7.5 

0.6 0.9 2.4 
0.6 0.9 2.4 

2.7 2.2 1.9 
2.7 2.2 1.8 
0.2 0.2 0.2 
0.3 0.2 0.1 
0.1 0.2 0.0 

0.3 0.3 0.3 
0.5 0.4 0.2 
1.3 0.9 1.0 
0.0 0.0 0.1 
0.0 0.0 0.0 
0.0 0.0 0.1 

0.0 0.0 0.0 
0.0 0.0 0.0 

0.0 3.6 3.2 
0.0 3.6 3.2 

0,4 1.2 1.9 

0.0 0.0 0.2 
0,0 0.0 0.2 

0.1 0.1 0.1 
0.1 0,1 0.1 

0.3 1.1 1.6 
0,0 0.0 0.0 
0.0 0.0 0.0 

0.3 1.1 1.6 
0.1 0.1 0.0 
0.0 0.0 0.0 
0.2 1.0 1.5 
0.0 0.0 0.1 

1982 1983 198¡i 

7.3 8.4 5.2 

4,8 5.4 4.3 

2.8 1.2 1.2 
2.8 1.2 1.2 

1.9 4.1 2.9 
1.9 3.7 2.Í4 
0.1 0.1 0.2 
0.1 0.4 0.1 
0.0 0.1 0.0 

0.0 0.0 0.0 
0.2 0.2 0.4 
1.5 2.9 1.7 
0.0 O.U 0.5 
0.0 0.0 0.0 
0.0 0.4 0.5 

0.0 0.1 0.2 
0.0 0.1 0.2 

0.1 0.0 0.0 
0.1 0.0 0.0 

2.5 3.0 0.9 

0.4 0.3 0.5 
0.4 0.3 0.5 

0.2 0.1 0.0 
0.2 , 0.1 0.0 

1.9 2.6 0.4 
0.1 0.0 0.0 

- 0 . 1 0.0 0.0 

1,8 2.6 0.4 
0.0 0.0 0.0 
0.1 0.0 0.0 
0.6 2.6 0.4 
1.1 0.0 0.0 

1985 1986 1987 

3.2 3.9 4.0 

2.6 3.4 3.3 

0.7 0.9 1.5 
0.7 0.9 1.5 

1.8 2.3 1.7 
1.7 1.8 1 .U 
0.4 0.3 0.2 
0.0 0.5 0.0 
0.0 0.0 0.0 

0.2 0.3 0.4 
0.5 0.4 0,4 
0.6 0.3 0.4 
0.1 0.5 0.3 _ 
0.1 0.1 0.1 Ci 
0.0 0.4 0.2 t-" 

0.1 0.2 0.1 
0.1 0.2 0.1 

0.0 0.0 0.0 
0.0 0.0 0.0 

0.6 0.5 0.7 

0.2 0.2 0.2 
0.2 0.2 0,2 

0.0 0,0 0.0 
0.0 0.0 0.0 

0.4 0.3 0.5 
0.0 0.0 0.0 
0.0 0.0 0.0 

0.4 0.3 0.5 
0.1 0.0 0.0 
0.0 0.0 0.0 
0.3 0.3 0.5 
0.0 0.0 0.0 

Source: UNCTAD s e c r e t a r i a t . 
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TABLE Al¿»: PRODUCTION OF TIN PLATE (1978-1987) 
(Thousand t o n s ) 

1979 1980 1981 1982 1983 198U 1985 1987 

WORLD 13072.0 

DEVELOPED MARKET 
ECONOMY COUNTRIES... 11360.0 

AMERICA 4483.3 
Canada 460.8 
U n i t e d S t a t e s 4022.5 

EUROPE 4493.5 
EEC UU20.5 
Belgium-Lux 297.8 
F r a n c e 901.8 
Germany,Federa I 
Republ i c o f 812.6 
Greece 49.8 
I t a l y 387.3 
N e t h e r l a n d s 472.3 
P o r t u g a l 63.1 
S p a i n 309.8 
U n i t e d Kingdom... 1126.0 

EFTA 73.0 
Norway 73.0 

SOUTH AFRICA 244.4 

ASIA 1810.0 
Japan. 1810.0 

OCEANIA 328.8 
A u s t r a l i a 328.8 

13633.9 12996.4 11821.1 

11765.7 11051.2 10226.9 

4681.3 
444.7 

4236.6 

4191.7 
491.8 

3699.9 

3638.7 
365. 1 

3273.6 

4562.8 
UU83.8 
331.6 
865.8 

4338.1 
U258.1 
333.5 
914.2 

4308.2 
U233.2 
325.4 
782.0 

857.6 
39.7 

420.9 
497.6 
60.0 

302.5 
1108.1 

79.0 
79.0 

962.5 
49.2 

436.1 
504.5 
70.0 

391.0 
597.1 

80.0 
80.0 

843.1 
49.9 

374.1 
513.4» 
54.9 

414.2 
87i..2 

75.0 
75.0 

276.3 292.6 271.3 

1886.0 
1886.0 

1868.8 
1868.8 

1665.8 
1665.8 

359.3 
359.3 

360.0 
360.0 

342.9 
342.9 

11297.9 11064.5 11642.6 

9719.0 9450.8 9850.9 

3097.8 2980.5 2976.2 
385.1 393.7 475.3 

2712.7 2586.8 2500.9 

4380.7 4264.4 4593.4 
U316.7 U19U.U U502.U 
276.2 303.3 335.8 
847.2 771.3 766.5 

818.6 722.3 191.b 
40.1 43.7 46.7 

413.2 485.4 485.7 
516.6 524.0 565.3 
65.5 63.3 64.0 

452.0 399.0 519.0 
887.3 882. 1 921.9 

6U.0 70.0 91.0 
64.0 70.0 91.0 

251.4 284.2 266.0 

1639.1 1583.7 1654.4 
1639.1 1583.7 1654.4 

350.0 338.0 360.9 
350.0 338.0 360.9 

10920.5 10762.9 11584.8 

9121.0 8623.8 9229.6 

2602.5 • 2431.0 2636.7 
387.5 360.0 360.0 

2215.0 2071.0 2276.7 

' 4319.8 4022.0 4217.2 
¿4228.8 3932.6 ¡4122.2 
302. 1 305. 1 319.7 
756.8 796.6 769.5 

751.1 773.4 810.4 
42.2 42.9 52.7 
455.9 387.5 449.8 
531.6 483.9 496.9 
45.0 50.0 48.0 

468.0 369.4 400.0 
876. 1 723.8 775.2 

91.0 90.0 95.0 
91.0 90.0 95.0 

254.2 268.3 302.9 

1564.5 1551.9 1722.8 
1564.5 1551.9 1722.8 

380.0 330.0 350.0 
380.0 330.0 350.0 

DEVELOPING COUNTRIES 
AND TERRITORIES 1443.0 

AMERICA 936.3 
A r g e n t i n a 53.0 
B r a z i l 501.4 
C h i l e 42.8 
Colombia 56.0 
Mexico 183.1 
Peru 30.0 
V e n e z u e l a 70.0 

AFRICA 24.0 
A l g e r i a 12.0 
Egypt 12.0 

ASIA 482.7 

1595.2 1678.2 1388.2 

1011.6 1026.5 752.4 
67.0 40.0 52.0 

536.8 594.6 403.2 
48.9 45.4 25.8 
59.0 65.0 50.0 
177.9 146.5 99.4 
52.0 65.0 52.0 
70.0 70.0 70.0 

27.0 36.0 36.0 
15.0 24.0 24.0 
12.0 12.0 12.0 

556.6 615.7 599.8 

1386.9 1391.7 1565.7 

849.4 711.6 785.5 
84.0 100.0 86.0 

447.9 311.1 378.5 
••• 22.0 37.0 27.0 
55.0 52.0 54.0 
124.8 130.0 130.0 
45.7 45.0 40.0 
70.0 36.5 70.0 

36.0 36.0 36.0 
24.0 24.0 24.0 
12.0 12.0 12.0 

501.5 637. 1 709.8 

1576.5 1910.1 2121.2 

805.6 979.0 1052.2 
81.0 84.0 88 .0 

360.9 446.3 499.2 
30.0 36.0 42.0 
58.0 50.0 60.0 
147.7 198.3 184.0 
38.0 49.4 64.0 
90.0 115.0 115.0 

36.0 36.0 36.0 
24.0 24.0 24.0 
12.0 12.0 12.0 

702.3 84 7. 3 01 l . l 



Í978 1979 

02.2 72.3 
82.2 72.3 

South and 
S o u t h - E a s t A s i a . 400.5 484.3 

120.0 160.0 
0.0 0.0 
0.0 0.0 

63.6 60.0 
R e p u b l i c o f Korea. 93.0 134.0 

43.9 64.8 
80.0 65.5 

0.0 0.0 
0.0 0.0 

ÎOCIALIST COUNTRIES 
)F EASTERN EUROPE... 269.0 273.0 

C z e c h o s l o v a k i a.... 102.0 110.0 
German Democratic 

18.0 18.0 
10.0 8.0 

137.0 135.0 
2.0 2.0 

TABLE AlA: PRODUCTION OF TIN PLATE 
(Thousand tons ) 

1980 1981 1982 1983 

74.8 63.1 96.7 98.6 
74.8 63.1 96.7 98.6 

540.9 536.7 404.8 - 538.5 
200.0 200.0 160.0 160.0 

0.0 0.0 0.0 0.0 
0.0 0.0 n .0 33.8 

59.4 41.4 42.7 103.2 
144.0 160.0 97.5 127.7 
69.9 78.8 62.2 73. 1 
67.6 56.5 31.4 40.7 

0.0 0.0 0.0 7.0 
0.0 0.0 0.0 7.0 

267.0 206.0 192.0 222.0 
105.0 96.0 99.0 102.0 

18.0 1t.0 16.0 18.0 
10.0 10.0 4.0 8.0 

132.0 80.0 71.0 92.0 
2.0 2.0 -2.0 2.0 

(1978-1987) 

198U 1985 1986 1987 

91.9 92.6 95.5 85.6 
91.9 92.6 95.5 85.6 

617.9 609.7 751.8 865.9 
160.0 160.0 160.0 160.0 

0.0 20.0 75.0 100.0 
45.2 64.8 76.7 85.6 
85.4 56.0 90.0 120.0 
185.0 185.0 207.0 236.0 
92.0 68.2 104.2 119.3 
50.3 55.7 38.9 45.0 

34.4 32.6 47.8 81.5 
34.4 32.6 47.8 81.5 

226.0 223.0 229.0 234.0 
106.0 108.0 111.0 116.0 

21.0 19.0 21.0 24.0 
7.0 6.0 0.0 0.0 

90.0 88.0 95.0 92.0 
2.0 2.0 2.0 2.0 

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



TABLE A15; UANTITY OF EXPORT 
(Thousand 

T978 1979 1980 1981 1982 

3251.9 3435 .2 3855.0 3330 .6 3170 .5 

DEVELOPED MARKET 
ECONOMY COUNTRIES... 3066.2 3223 .0 3642.9 3131 .0 2965 .3 

316.5 381 .7 627.9 330 .2 205 .5 
316.5 381 .7 627.9 330 .2 205 .5 

1848.2 1935 .6 2029.5 1918 .4 1927 .0 
1773.6 1860 .8 1950.9 18U9 .0 1856 . ; 
204.1 253 .6 249.7 232 .0 191 .3 

7.0 7 .5 8.7 6 .7 5 .0 
492.7 443 .0 516.5 416 .6 441 .8 

Germany,Federal 
424.7 402 .4 502.8 392 .6 340 .8 
35.4 12 .3 57.3 26 .5 37 .3 
0.4 0 .2 0.5 0 .0 0 .0 

49.5 35 .4 33.8 56 .4 60 .0 
309.8 356 .0 345.4 319 .0 333 .3 

7.2 16 .4 13.4 9 .6 11 .7 
15.9 89 .6 62.6 14' .8 207 .8 

Uni t e d K1 ngdom... 226.9 244 .4 160.2 247 .8 227 . 1 
7U.6 7U .8 78.6 69 .U 70 .9 
0.0 1 .5 0.2 0 .0 0 . 1 
0.2 0 . 1 0.0 0 .0 1 .9 

71.4 70 .0 74.0 65 .8 66 .2 
2.9 3 . 1 4.3 3 .4 2 .6 
0.1 0 . 1 0.1 0 .2 0 . 1 

814.9 834 .1 890.0 764 .0 702 .5 
814.9 834 . 1 890.0 764 .0 702 .5 

OCEANIA 86.6 71 .6 95.5 118 .4 130 .3 
86.6 71 .3 95.4 1 18 .4 130 .3 
0.0 0 .3 0.1 0 .0 0 .0 

DEVELOPIHG COüNTRtES 
42.2 70 .2 59.0 48 .0 .-. 72 .2 

10.6 34 .5 20.2 9 .5 25 .9 
0.0 0 .0 0.0 0 .0 0 .0 
0.8 17 .0 8.5 3 .0 22 .7 

C h i l e 3.1 3 .0 1.2 1 .4 • 0 .0 
0.9 0 .3 0.5 0 . 1 0 .0 
0.0 0 .0 0.1 0 .9 0 .2 
1.8 6 .7 2.3 1 .8 1 .7 
0.0 4 .6 4.8 0 .0 1 .3 
0.0 0 .0 0.3 0 .0 0 .0 
'+-0 .0 2.5 . 1 r¡ O 

OF TIN PLATE (1978-1987) 
t o n s ) 

1983 198-1 1985 1'¿:á 1^87 

3087.6 3163 .8 3087.0 3357.9 3648.3 

2891.2 2945.2 2857.7 3056.4 3282.1 

154.3 110.2 118.0 187. 1 144.2 
154.3 110.2 118 .0 187 . 1 144.2 

1876.3 1902.3 1834.5 2026.3 2189.0 
1801.5 1819.9 17H2.1 1936.3 2089.U 
190.9 228.9 201 .9 203.3 232. 1 

4.0 3.9 3.7 3.6 5.6 
419.0 403.2 383.9 454.7 428.5 

348.5 286.6 296.0 332.5 352.5 
23.2 29.4 17.4 9.7 9.8 

o.,o 0.1 0.0 0. 1 0.2 
55.8 63.9 88.8 98.8 100.0 

326.7 339.0 336.3 331.2 354.5 
22.7 43 .8 30.2 27.9 32. 1 
177.8 188.2 172. 1 243.9 261.2 
232.9 232.9 211.8 230.6 312.9 

7U.8 82.U 92.tl 90.0 99.6 
1 . 1 0.2 0.8 0.2 0. 1 
1 .8 0 .0 2.2 0.0 0.0 

70.2 79 .8 83.5 83.2 90.5 
1 .4 2.1 2.0 2.9 3.1 
0.3 0.3 3.9 3.7 5.9 

744.2 796.0 799.5 748.2 898.8 
744.2 796.0 799.5 748.2 898.8 

116.4 136.7 105.7 94.8 50.1 
116.4 136.7 105.7 94.8 50.1 
0 .0 0 .0 0.0 0.0 0.0 

83.4 105.6 113.0 179.7 249.2 

40.9 37.6 57.1 114.8 121.5 
0.1 0 .0 0.1 0.2 0.0 

35.3 25.9 44.3 79.9 92.8 
0.0 0.0 8.8 2.8 3.0 
0.0 0.0 0.0 0.0 0.0 
0.2 0. 1 0.0 0.0 0.0 
3.4 2.0 0. 1 12.2 5.7 
0.2 0.0 0.0 0.0 0.0 
0. 1 0.6 0. 1 0.0 0.0 
1.6 2.7 IQ -7 



AFRICA 
A l g e r i a 
Cote d ' I v o l r e 
Kenya 
Madagascar... 
Malawi 
Morocco 
Senega I 

ASIA 

West A s i a . . 
Cyprus 
Kuwait 
Turkey 

South and 
S o u t h - E a s t A s i a . 

Hong Kong 
Indones i a 
M a l a y s i a 
Repub11c of Korea. 
S i n g a p o r e 
Thai land 
Taiwan 

EUROPE 
Yugos Iavi a 

OCEANIA 
F i j i 

SOCIALIST COUNTRIES 
OF EASTERN EUROPE... 

Bul gar i a 
C z e c h o s I o v a k i a.... 
P o l a n d 
Romani a 
USSR 

TABLE A15: QUANTITY OF EXPORTS OF TIN PLATE (1978-1987) 
(Thousand tons ) 

1978 1979 1980 1981 1982 1983 198U 1985 1986 1987 

0.1 0.3 0.1 0.4 1. 1 1.0 4.7 2.6 0.2 3.5 0.0 0.0 0.0 0.0 0.0 0.0 4.7 0.0 0. 1 3.5 
0.1 0.2 0.0 0.1 0.8 0.8 0.0 2.6 0.0 0.0 
0.0 0.0 0.0 0.0 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0. 1 0.1 0.0 0.2 0.1 0.0 0.0 0.0 0,0 0.0 0.0 0.0 0.1 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 0. 1 0.0 0.0 0.0 0.0 0.2 0.0 0.0 0.0 0.0 0.0 0.0 
31.4 35.3 38.7 38.1 45.1 41.5 62.5 53. 1 60.8 92.9 
2.9 2.4 2.5 4.6 5.7 2.5 1.9 0.3 0.2 0,5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.0 0.0 
2.9 2.4 2.5 4.6 5.5 2.5 1.9 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 0.2 0.0 0.0 0.1 0.2 0.5 

28.5 
0.0 
0.0 
0.0 
2.6 
25.9 
0,0 
0.0 
0.0 
0.0 
0.1 
0.1 

32.9 
0.0 
0.0 
0.4 
0.3 

32. 1 
0.0 
0. 1 
0.0 
0.0 
0. 1 
0,1 

36.2 
0.0 
0.0 
0.2 
3.7 
32.0 
0.0 
0.3 
0,0 
0.0 
0.0 
0.0 

33.5 
0.0 
0.0 
b . l 
6.4 
26.8 
0.2 
0.0 
0.0 
0.0 
0.0 
0.0 

39.4 
0.0 
0.0 
0.6 
18.9 
19.8 
0.0 
0.1 
0.0 
0.0 
0.1 
0.1 

39.0 
0.0 
0.0 
0.8 
31.2 
7.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

60.6 
0.0 
0.0 
0.4 
52.4 
7.5 
0.3 
0.0 
0.8 
0.8 
0.0 
0.0 

52.8 
0.0 
0.0 
0.8 
44.2 
6.3 
1.5 
0.0 
0.2 
0.2 
0.0 
0.0 

60.6 
0.8 
2.5 
2.9 
46.6 
7.7 
0. 1 
0.0 
3.9 
3.9 
0.0 
0.0 

92.4 
0,4 
10.8 
3,2 

58,2 
14,5 
0,1 
5,2 

31.3 
31.3 
0.0 
0.0 

143,5 142.0 153.1 151.6 133.0 113.0 113, .0 116.3 121.8 117.0 
16.0 9.0 15.0 13.5 13.0 9.6 8, .0 6.9 1 1.8 7.0 
6.5 6.0 6.0 4.0 5.0 4.4 4 .0 5.0 5.0 5.0 
0.0 0.0 4.1 0.1 0.0 0.0 0, .0 0.4 0.0 0.0 
51.0 47.0 38.0 44.0 25.0 9.0 21 , ,0 24.0 25.0 25.0 
70.0 80.0 90.0 90.0 •• 90.0 90.0 80, .0 80.0 80.0 80.0 

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



1978 

TABLE A16: QUANTITY OF IMPORTS OF TIN PLATE (1978-1987) 
(Thousand tons ) 

1979 1980 1981 1982 1983 198U 1985 10 ¡6 1987 

WORLD 3210.8 

DEVELOPED MARKET 
ECONOMY COUNTRIES... 1325.0 
AMERICA 342.8 
Canada 1.4 
U n i t e d S t a t e s 341.4 

EUROPE 944.3 
EEC 808.5 
Belgium-Lux 61.1 
Denmark ^ 96.5 
Fra n c e " 90.5 
Germany,Federa I 
R e p u b l i c o f 120.6 
Greece 35.2 
I r e l a n d 4.0 
I t a l y 142.2 
N e t h e r l a n d s 94.3 
P o r t u g a l 11.5 
S p a i n 40.0 
U n i t e d Kingdom... 112.6 

EFTA 135.8 
A u s t r i a 23.3 
F i n l a n d 15.3 
I c e l a n d 1.2 
Norway 4.9 
Sweden 62.4 
S w i t z e r l a n d 28.7 

ASIA 0.7 
I s r a e l 0.7 
Japan 0.0 

OCEANIA 37.2 
A u s t r a l i a 1.3 
New Z e a l a n d 35.9 

DEVELOPING COUNTRIES 
AND TERRITORIES 1444.2 

AMERICA 389.2 
A n t i g u a and 
Barbuda 0.7 
A r g e n t i n a 21.4 
Barbados 8.9 
B o l i v i a 4.2 
B r a z i l 51.7 

3319.9 3777.8 3603.7 

1413.3 1713.5 1487.4 

237.0 281.6 267.3 
1.5 1.9 3.7 

235.5 279.7 263.6 

1135.3 1396.3 1129.8 
998. M 1250.1 1012.2 
64.3 68.9 81.0 
99.9 104.8 100.9 
119.2 94.1 105.6 

140.1 135.6 147.9 
49.9 54.3 86L.8 
9.2 6.9 7.6 

235.1 285.9 113.7 
104.4 120.4 114.9 

4.4 11.7 l-'.O 
42.9 65.9 54.1 
129.0 301.6 182.7 
136.9 1U6.2 117.6 
24.3 23.0 23.1 
16.2 18.7 17.4 
0.9 1.0 0.7 
4.8 4.8 7.9 

57.2 64.9 41.0 
33.5 33.8 27.5 

0.3 0.5 51.9 
0.3 0.5 51.9 
0.0 0.0 0.0 

40.7 35.1 38.4 
0.4 0.0 0.2 

40.3 35.1 38.2 

1535.8 1616.7 1781.7 

423.4 498.4 446.1 

0.0 0.0 0.0 
53.4 54.3 28.5 
0.4 0 . 2 0.1 
4.1 2 .8 8.5 

39.8 47.0 28 .9 

3510.6 3393.9 3236.3 

1422.2 1450.7 1586.4 

213.7 • 279.4 335. 1 
4.4 2.2 2.2 

209.3 277.2 332.9 

1097.6 1060.8 1118.7 
989.0 955.3 101U.3 
94,2 89.9 88. 1 
104,2 104.2 126.7 
103,4 88.2 88.4 

150,5 155.6 185.2 
70, 1 75.8 74.9 
7,2 7.0 7.8 

133.5 154.7 190.3 
84,4 60.0 40.0 
6.0 12.0 18.3 

72,8 75.4 58.2 
162.7 132.5 136.4 
108.6 105.5 lOU.U 
21.5 25.4 20.5 
15.6 15.3 12.4 
0'.7 0.7 0.9 
7.9 5.9 7.0 

37.9 32.5 37.0 
25.0 25,7 26.6 

74.9 78.3 80.5 
74.8 77.4 80.2 
0.1 0.9 0.3 

36.0 32.2 52.1 
0.1 0.5 0.6 

35.9 31.7 51.5 

1679.6 1513.1 1289.8 

369.5 258.8 273.6 

0.0 0.0 0.0 
35.8 34.7 15.5 
0.0 0.1 0.1 
3.5 2.3 1 . 9 

26.8 15.0 Tt.2 

3404.4 3406.1 3593,9 

1598.3 1634.4 1679.5 

376.5 361.6 336 .6 
0.5 4.5 3,0 

376.0 357. 1 333,6 

1113.0 1138.6 1224.3 
1011.U 1033.5 1113.3 

89.3 83.3 96.0 
117.5 114. 1 108.2 
92.1 90.8 102,8 

154.7 165.2 168,1 
76. 1 58.6 49,4 
8.0 7.0 7,9 

161.1 142.3 164,4 
60.0 43.7 53,5 
15.0 24. 1 18. 1 
90.0 154.2 171.7 
147.6 150.2 173.2 
101.6 105. 1 111 .0 
22.8 22,2 20,4 
11.7 12.6 16,0 0.6 0.6 0.6 6.2 6.2 3,9 
31.8 35.9 32,9 
28.5 27.6 37,2 

62,8 78. 1 87,4 
62.2 74.7 77 ,6 0.6 3.4 9,8 

46.0 56.1 31.2 
0.5 9.1 0,5 45.5 47.0 30.7 

1402.3 1332.0 1241 ,0 

229.5 238.7 194.0 

0.0 0.0 0,0 
16 .3 41 . 3 30.6 
0.1 0 . 3 0.3 
1.9 1.5 1.5 

13.5 17.6 9.4 



TABLE Aló: QUANTITY OF IMPORTS OF TIN PLATE (1978-1987) 

1978 1979 

5.5 6.5 
11.0 13.3 
51.8 17.1 
0.2 0.1 
11.9 9.5 

El Salvador 5.3 3.1 
6.0 11.1 
0.0 . 1.2 
9.1 9.7 
0.1 0.5 

115.9 138.8 
1.3 1.1 
2.9 0.9 
2.7 2.6 
6.0 7.0 
60.8 61.3 

199.9 181.6 
28.8 11.1 

Cote d'Ivoire 16.8 26.0 
10.8 21.2 
3.5 1.5 
2.9 2.2 

23.1 19.2 
0.8 0.1 
3.0 3.6 
0.2 0.1 

Ma II 0.2 0.0 
1.1 1.1 

23.2 23.2 
32.8 23.1 
6.2 0.7 
3.0 2.6 
5.0 10.0 

Unlted Repub1Ic of 
5.7 5.8-
0.1 0.0 
2.1 2.2 

770.1 850.6 

137.8 112.3 
5.0 1.7 

Iran (Islamic 
88.9 50.3 
10.0 10.0 
1.1 2.0 
17.5 31.0 

Syrian Arab 
7.7 11.6 
7 3 

(Thousand tons) 
1980 1981 1982 1983 

5.2 0.0 2.0 1.3 
10.9 7.8 1.9 7.8 
55.8 63.6 16.2 57.5 
0.1 0.0 0.0 0.0 
8.6 5.1 6.1 1.7 
3.3 2.1 2.2 2.5 
7.5 5.5 3.6 1.0 
1.0 0.5 0.5 0.5 
7.1 1.5 1.5 7.8 
0.1 0.1 0.1 0.5 

226.3 208.0 163.2 67.9 
2.8 3.1 1.0 1.5 
1.0 1.0 1.0 1.0 
6.1 10.6 9.8 1.7 
6.3 7.1 3.6 3.0 
13.2 17.1 15.7 31.1 

237.5 236.1 211.1 219.5 
30.0 11.1 59.1 10.0 
25.8 20.8 22.9 25.7 
31.1 26.1 19.3 13.8 
7.2 .-.3 1.7 6.0 
2.0 3.1 2.0 2.0 

21.2 18.0 23.3 18.9 
0.1 0.1 0.0 0.0 
2.0 0.9 1.0 0.1 
0.5 0.2 0.3 0.5 
0.0 0.0 0.0 0.0 
1.3 1.2 1.2 1.1 

29.8 28.3 32.0 26.3 
53.1 30.3 38.1 26.0 
1.1 8.1 5.0 5.0 
1.2 1.0 3.0 3.0 
16.6 13.7 22.9 11.5 

6.2 5.6 5.0 5.0 
0.0 0.0 0.0 0.0 
2.0 1.0 1.0 1.0 

787.8 1023.0 1007.3 969.1 

105.3 131.9 136.3 111. 1 
1.8 3.8 5.2 5.6 

39.1 60.8 31.9 68.5 
15.0 15.0 15.0 15.0 
2.9 3.5 3.5 3.5 
17.2 36.5 51.0 18.1 

9.0 7.9 10.1 16,7 
n . I -+4 13 

198ÍI 1985 986 ¡987 

0.6 0.3 0.8 0.9 
10.7 10.0 10.0 10.0 
59.7 69.3 55.3 55.0 
0.0 0.0 0.0 0.0 

16.3 10.0 10.0 10.0 
3. 1 3.0 3.0 3.0 
3.à 1.5 5.0 5.0 
0.5 0.5 0.5 0.5 
3.1 2.9 3.0 3.0 
0.5 1.0 1.0 1.0 
95.1 70.2 52.9 21.1 
5.2 1.5 1.5 1.5 
1.0 1.0 1 .0 1.0 
7.1 2.0 3.0 1.0 
1.1 3.7 6.1 6.9 

22. 1 9.0 10.6 11.0 

191.2 236.6 187.7 170.2 
33.8 31.7 36.8 20.5 
23.0 21.0 20.0 20.0 
27.9 55.6 31.6 35.3 
8.2 5.3 5.0 5.0 
1 .0 1.0 1.0 1 .0 

18.0 18.0 18. 1 19.9 
0.0 0.0 0.0 0.0 
2.0 1 . 1 0.9 1.0 
0.1 0.3 0.3 0.3 
0.0 0.0 0.0 0.0 
1.3 1.3 1.3 1.3 

32.1 36.6 32.5 20.0 
17.2 30.2 10.8 17.5 
1.0 1.0 1.0 1.0 
3.0 3.0 3.0 3.0 
16.0 18.5 16.1 15.1 

5.0 5.0 5.0 5.0 
0.0 0.0 0.0 0.0 
1 .0 1 .0 1.0 1.0 

780.1 918.3 897.0 871.1 

171. 1 168. 1 135.3 118.3 
3.6 5.1 1.7 1.9 

89,5 65.9 52.0 31.1 
15.0 15.0 15.0 15.0 
1.0 1.0 1.0 1.0 
36.2 36.0 36.0 36.0 

in. "S 11 .n ' 1. 0 1 ).0 
U 3 30.? KI. ¿ 43.0 



1978 

TABLE A16: QUANTITY OF IMPORTS OF TIN 
(Thousand tons) 

1979 1980 1981 1982 1983 

PLATE (1978-1987) 

I98U 1985 1986 1987 

South and 
S o u t h - E a s t A s i a . 632.6 

Hong Kong 55.5 
Ind i a 71.1 
Indonesia 89.7 
M a l a y s i a 69.3 
P a k i s t a n t»U.8 
P h i l i p p i n e s 63.9 
R e p u b l I c of Ko r e a . 3.4 
S i n g a p o r e 82.4 
S r i Lanka 4.6 
T h a i l a n d 43.9 
Taiwan 104.0 

EUROPE 77.8 
Y u g o s l a v i a 77.8 

OCEANIA 6.9 
F i j i 6.9 
Papua New C u i n e a . . 0.0 

SOCIALIST COUNTRIES 
OF EASTERN EUROPE... 308.8 

B u l g a r i a 5.0 
C z e c h o s l o v a k i a . . . . 1.0 
German Dem o c r a t i c 
R e p u b l i c 25.0 
Hungary 48.0 
Poland 0.0 
Romania 115.0 
USSR 114.8 

SOCIALIST COUNTRIES 
OF ASIA 132.8 

China 132.8 

738.3 682.5 891 . 1 
47.7 42.3 47.6 
64.3 45.0 230.5 
116.2 146.8 110.9 
81.7 90.2 58.1 
75.2 55.0 60.9 
88.7 93.1 63.7 
1.6 1.4 1.5 

103.1 98.4 117.3 
5.4 5.2 4.6 

65.7 27.1 116.4 
88.7 78.0 79.6 

74.7 90.2 71.0 
74.7 90.2 71.0 

2.5 2.8 5.2 
2.5 2.8 4.7 
0.0 0.0 0.5 

209.8 238.8 164.9 
0.0 0.0 0.0 
0.0 0.0 0.0 

24.0 26.0 24.0 
45.0 45.0 40.0 
0.0 18.4 7.9 

56.0 53.0 20.0 
84.8 96.4 73.0 

161.0 208.8 169.7 
161.0 208.8 169.7 

871.0 828.3 609.3 
39.3 45.4 42.9 

250.0 282.3 103 .0 
114.7 • 119.1 114.6 
57.2 22.6 15.7 
64.5 60.2 70.7 
140.4 75.9 39.5 

5.0 1.5 5.0 
75.4 69.9 57.3 
6.0 5.3 3.5 

41.2 61.1 62.1 
77.3 85.0 95.0 

58.8 62.4 38.7 
58.8 62.4 38.7 

2.9 3.0 2.9 
2.0 3.0 2.9 
0.9 0.0 0.0 

157.2 155.7 160.8 
0.0 0.0 0.0 
0.0 0.0 0.0 

25.0 25.0 27.0 
42.0 46.0 46.0 
1.2 5.2 14.8 

19.0 11.0 28.0 
70.0 68.5 45.0 

251.6 274.4 199.3 
251.6 274.4 199.3 

750.2 761.7 723. 1 
44.9 154.5 154. 1 
189.0 125.5 120.0 
137.4 61.7 23.2 
11.8 8.9 7.0 82.0 90.5 95.0 
49.5 43.5 44.0 
3.3 5.8 8.2 

54.0 80.5 79 .7 6.3 4.8 5.0 
67.7 63.5 72.8 
104.3 122.5 114. 1 

14.9 5.6 2.4 
14.9 5.6 2.4 

3.0 3.0 3.0 
3.0 3.0 3.0 
0.0 0.0 0.0 

169.6 168.3 178.7 
0.0 0.0 0.0 
0.0 0.0 0.0 

27.0 27.0 27.0 
53.0 55.0 60.0 
13.6 10.3 15.7 26.0 26.0 26.0 
50.0 50.0 50.0 

234.2 271.4 494 .7 
234.2 271 .4 494.7 

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



T A L . . Í I A17. QUAríTITY 

1978 

WORLD 6 .4 

DEVELOPED MARKET 
ECONOMY COUNTRIES.. . 3 .8 

AMERICA 0 .3 
Uni t e d S t a t e s 0 .3 

EUROPE 2.9 
EEC 2.9 

B e l g i u m-Lux 0.1 
Denmark 0 .2 
F r a n c e 0 . 5 
G e r m a n y , F e d e r a I 
Republ i c o f 0 . 7 
I r e l a n d 0.1 
I t a l y . . . 0.1 
N e t h e r l a n d s 0 .7 
P o r t u g a I 0 . 0 
S p a i n 0.1 
U n l t e d K i n g d o m . . . 0 .4 

EFTA 0.0 
A u s t r i a 0 .0 
Sweden 0 .0 
S w i t z e r l a n d 0 .0 

ASIA 0 . 4 
Japan 0 .4 

OCEANIA.. 0 .2 
A u s t r a l i a 0.1 
New Z e a l a n d 0.1 

DEVELOPING COUNTRIES 
AND TERRITORIES 2 . 3 

AMERICA 2 . 2 
B r a z i l 2.1 
M e x i c o 0 .0 
P e r u 0.1 

ASIA 0.1 

South and 
S o u t h - E a s t A s i a . 0.1 

Hong Kong 0 .0 
Ind ia 0 .0 
I n d o n e s i a 0 .0 
M a l a y s i a 0 .0 
Philirpint<i 0.0 

1979 1980 1981 

9 . 5 8.1 7.6 

4 . 4 5 .5 5 .5 

0 .2 0 .7 1.9 
0 .2 0 .7 1.9 

2 . 6 2 . 9 2 .5 
2.6 2.9 2.5 
0 . 0 0.1 0.1 
0.1 0 .0 0.1 
0 . 4 0 .4 0 .3 

0 .8 0 .8 0 .7 
0 .0 0.1 0 .0 
0.1 0.1 0 .2 
0 .7 0 .8 0 .7 
0 .0 0 .0 0 .0 
0.1 0 .0 0 .0 
0 .4 0 .6 0 .4 

0.0 0.0 r.o 
0 .0 0 .0 C O 
0 .0 0 .0 0 .0 
0 .0 0 .0 0 .0 

1.2 1.2 0 .4 
1.2 1.2 0 .4 

0 .4 0 . 7 0 .7 
0.1 0 .7 0 .7 
0 .3 0 .0 0 .0 

4 . 8 2 .3 1.7 

3 .3 1.1 0 .3 
3 .2 1.0 0 .2 
0 .0 0 .0 0 .0 
0.1 0.1 0.1 

1.5 1.2 1.4 

1,5 1.2 1.4 
0 .9 0 .9 0 .7 
0 .0 0 .0 0 .3 
0 .0 0 .0 0 .0 
0.1 0 .0 0 .0 
0 .0 0 .0 0 .2 

OF EXPORTS OF TIN SEMI-I-1ANÜFACTORES (1978-1987) 
(Thousand t o n s ) 

1982 1983 198U 1985 198^ 198 

8.5 9 .8 9 .6 8.3 14.1 8 . 9 

6.6 7 .7 6 .5 5.8 7 .5 5 .8 

1.9 3 .4 2 .3 0 .6 1.3 0 . 9 
1.9 3.4 2.3 0 .6 1.3 0 . 9 

2 .7 3 .2 3 .2 4 .3 4 .2 4 .2 
2.7 3.1 3.2 U.l ¡4.0 U.l 
0.1 0.1 0.1 0 .6 0.1 0.1 
0 .0 0 .0 0.1 0 .0 0 . 0 0 . 0 
0 .3 0 .3 0 .3 0.1 0.1 0 . 2 

0 .9 1.1 1.1 1.5 1.3 1.3 
0 .0 0 .0 0 .0 0.1 0.1 0.1 
0.1 0 .2 0 . 1 - 0.1 0.1 0.1 
0 .8 0 .8 0 . 9 1.0 1.1 0 . 8 
0 .0 0 .0 0 .0 0 .0 0 . 0 0 .1 
0 .0 0 .0 0 .0 0 .0 0 . 3 0 .1 
0 .5 0 .6 0 .6 0 .7 0 . 9 1.3 
0.0 0.1 0.0 0.2 0.2 0.1 .-̂J 
0 .0 0.1 0 .0 0 .0 0 . 0 0 . 0 
0 .0 0 .0 0 .0 0 .2 0.1 0.1 
0 .0 0 .0 0 .0 0 .0 0.1 0 . 0 

1.7 0 .7 0 .6 0 .6 0 . 4 0.5 
1.7 0 .7 0 . 6 0 .6 0 . 4 0 . 5 

0 .3 0 .4 0 .4 0 .3 1.6 0.2 
0.3 0 .3 0 .2 0.1 1.4 0 . 2 
0 .0 0.1 0 .2 0 .2 0 . 2 0 . 0 

1.4 

0 .2 
0.1 
0 .0 
0.1 

1.2 

1.6 

0.1 
0 .0 
0 .0 
0.1 

1.5 

2 . 7 

0.1 
0 .0 
0.1 
0 .0 

2 .6 

2 .2 

0.1 
0 .0 
0.1 
0 .0 

2.1 

6 . 3 

0 .1 
0 . 0 
0 . 1 
0 . 0 

6 .2 

2 . 8 

0 . 1 
0 . 0 
0 . 1 
0 . 0 

2 .7 

1.2 
0 .6 
0 .2 
0 .0 
0 .0 
0 .0 

1.5 
0 .7 
0 .3 
0 .0 
0.1 
0 .0 

2 .6 
0 .8 
0 .5 
0.1 
0 .8 
0 .0 

2 . 1 
0 .5 
0 . 1 
0 .0 
0 .9 
0 .0 

6 .2 
0 .6 
0 . 1 
0 . 0 
0 . 6 
0 . 0 

2 . 7 
1 . 1 
0 . 1 
0 . 0 
0 . 6 
0 . 0 



1978 

TABLE A17: QUANTITY OF EXPORTS OF TIN SEMI-MANUFACTURES (1978-1987) 
(Thousand tons) 

1979 1980 1981 1982 1983 1984 1985 1986 1987 

R e p u b l i c o f Korea. 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 
S i n g a p o r e 0.0 0.4 0.2 0.0 0.1 0.2 O . i 0.1 0.2 
T h a i l a n d 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 4.1 
Taiwan 0.1 0.1 0.1 0.2 0.2 0.2 0.3 0.4 0.6 

0.0 
0.2 
0.0 
0.7 

SOCIALIST COUNTRIES 
OF EASTERN EUROPE... 

USSR 

SOCIALIST COUNTRIES 
OF ASIA 

Chin a 

0.2 
0.2 

0.1 
0.1 

0.2 
0.2 

0.1 
0.1 

0.2 
0 . 2 

0.1 
0.1 

0.3 
0.3 

0.1 
0. 1 

0.3 
0.3 

0.2 
0.2 

0.3 
0.3 

0.2 
0.2 

0.2 
0.2 

0.2 
0.2 

0.2 
0.2 

0. 1 
0.1 

0.2 
0.2 

0.1 
0.1 

0.2 
0.2 

0. 1 
0.1 

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

00 
O 



TABLE A18: QUANTITY 

1978 1979 1980 

WORLD 10.8 9.8 9.3 

DEVELOPED MARKET 
ECONOMY COUNTRIES... 5.4 4.9 5.0 

AMERICA 1.9 0.8 0.3 
Canada 0.0 0.0 0.1 
U n i t e d S t a t e s 1.9 0.8 0.2 

EUROPE 3.5 4.1 4.7 
EEC 2.7 3.2 3.6 
Belgium-Lux 0.3 0.3 0.2 
Denmark 0.1 0.1 0.1 
Fran c e 0.2 0.1 0.2 
Germany,Federa I 
Republ i c o f 1.6 1.7 1.5 
Greece 0.0 0.0 0.0 
I r e l a n d 0.1 0.2 0.8 
I t a l y 0.2 0.4 0.4 
N e t h e r l a n d s 0.1 0.1 0.1 
P o r t u g a l 0.0 0.1 0.0 
S p a i n 0.0 0.1 0.1 
U n i t e d Kingdom... 0.1 0.1 0.2 
EFTA 0.8 0.9 1.1 
A u s t r i a 0.1 0.1 0.2 
F i n l a n d 0.1 0.1 0.1 
Norway 0.2 0.3 0.3 
Sweden 0.2 0.2 0.2 
S w i t z e r l a n d 0.2 0.2 0.3 

ASIA 0.0 0.0 0.0 
Japan 0.0 0.0 0.0 

OCEANIA 0.0 0.0 0.0 
A u s t r a l i a 0.0 0.0 0.0 
New Z e a l a n d 0.0 0.0 0.0 

DEVELOPING COUNTRIES 
AND TERRITORIES 3.6 4.4 4.3 

AMERICA 0.2 0.3 0.2 
C h i l e 0.0 0.1 0.1 
Colombia 0.0 0.0 0.0 
Dominican R e p u b l i c 0.0 0.0 0.0 
Ecuador 0.0 0.0 0.0 
Mexico 0.0 0.0 0.0 
Venez u e l a 0.2 0.2 0.1 

A F R I C A 0.2 0.2 0.2 

F IMPORTS OF TIN SEMI-MANUFACTURES (1978-1987^ 
(Thousand tons ) 

1981 1982 1983 1984 1985 U86 1987 

8.5 8.8 8.1 8.5 8.1 9.2 9.4 

3.6 3.8 3.0 3.9 4.6 5.9 6.0 

0.3 0.4 0.5 0.5 0.5 0.4 0.6 
0.1 0.0 0.2 0.1 0.0 0.1 0.1 
0.2 0.4 0.3 0.4 0.5 0.3 0.5 

3.3 3.3 2.3 3.3 3.8 5.0 4.2 
2.4 2.3 1.4 2.4 2.9 3.9 3.0 
0.3 0.2 0.3 0.3 0.3 0.4 0.2 
0.0 0.1 0.0 0.0 0.3 0.1 0.1 
0.4 0.2 0.1 0.2 0.4 0.2 0.3 

1.0 1.2 0.2 0.2 0.2 0.1 0.1 
0.0 0.0 0.0 0.0 0.0 0.1 0.1 
0.1 0.1 0.1 0.3 0.4 0.5 0.9 
0.2 0.2 0.2 0.3 0.2 0.3 0.4 2 
0.1 0.1 0.2 0.3 0.3 0.2 0.1 
" 1 0.1 0.1 0.1 0.1 0.1 0.1 
C.I 0.0 0.1 0.1 0.1 0.2 0.2 
0.1 0.1 0.1 0.6 0.6 1.7 0.5 
0.9 1.0 0.9 0.9 0.9 1.1 1.2 
0.1 0.2 0.2 0.1 0.1 0.2 0.3 
0.1 0.1 0.1 0.2 0.1 0.2 0.2 
0.2 0.2 0.2 0.2 0.2 0.2 0.2 
0.2 0.2 0.1 0.1 0.1 0.1 0.1 
0.3 0.3 0.3 0.3 0.4 0.4 0.4 

0.0 0.0 0.1 0.0 0.1 0.3 0.1 
0.0 0.0 0.1 0.0 0.1 0.3 0.1 

0.0 0.1 0.1 0.1 0.2 0.2 1.1 
0.0 0.1 0.1 0.1 0.2 0.2 0.3 
0.0 0.0 0.0 0.0 0.0 0.0 0.8 

4 . 9 

0.3 
0.1 
0.0 
0.0 
0.1 
0.0 
0.1 

n 1 

5.0 

0.5 
0.0 
0.0 
0.0 
0.0 
0.0 
0.5 

n •? 

5.1 

0.2 
0.0 
0.0 
0.0 
0.0 
0.0 
0.2 

n •> 

4.6 

0.4 
0.0 
0. 1 
0.0 
0.0 
0. 1 
0.2 

0. 3 

3.4 

0.2 
0.0 
0.0 
0.1 
0.0 
0.1 
0.0 

0. z 

3.3 

0.2 
0.0 
0. 1 
0.0 
0.0 
0. 1 
0.0 

0.3 

3.4 

0.2 
0.0 
0. 1 
0.0 
0.0 
0. 1 
0.0 

0 3 



TABLE A18: QUANTITY 

1978 1979 1980 

OF IMPORTS OF TIN SEMI-MANUFACTURES (1978-1987) 
(Thousand tons) 

1981 1982 1983 1984 1985 1986 1987 

Cameroon 0.0 
N i g e r i a 0.0 
Sudan O i l 

ASIA 1.8 

West A s i a 0.3 
Ira n ( I s l a m i c 
Republ Ic o f ) 0.2 
Saudi A r a b i a 0.1 

0.0 0.0 0.0 
0.1 0.1 0.1 
0.0 0.0 0.0 

2.6 3.1 3.1» 

0.6 1.1 2.2 

0.1 0.1 0.1 
0.5 1.0 2.1 

0.0 0.0 0.0 
0.1 0.1 0.1 
0.0 0.0 0.0 

3.3 i*.0 3.2 

1.4 0.6 0.4 

0.1 0.1 0.1 
1.3 0.5 0.3 

0.0 0.1 0.1 
0.1 0.1 0.1 
0.0 0.0 0.0 

2.7 2.4 2.7 

0.4 0.4 0.4 

0.1 0.1 0.1 
0.3 0.3 0.3 

South and 
S o u t h - E a s t A s i a . 1.5 2.0 2.0 1.2 1.9 3.4 2.8 2.3 2.0 2.3 

Hong Kong 0.1 0.3 0.3 0.4 0.6 0.6 0.7 0.9 0.6 0.8 
Ind i a 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.2 0.1 0.1 
Indonesia 0.2 0.2 0.2 0.1 0.4 0.1 0.1 0.1 0.0 0.0 
M a l a y s i a 0.1 0.2 0.1 0.1 0.1 0.1 0.2 0.3 0.2 0.2 ^ 
Pal<istan 0.2 0.0 0.0 0.0 0.0 0.0 0.3 0.0 0.0 0.0 to 
P h i l i p p i n e s 0.0 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.1 0.0 
R e p u b l i c o f Korea. 0.1 0.1 0.1 0.1 0.0 0.1 0.1 0.1 0.3 0.4 
S i n g a p o r e 0.1 0.5 0.2 ".1 0.4 2.0 0.9 0.3 0.3 0.1 
T h a i l a n d 0.0 0.0 0.1 C O 0.0 0.0 0.0 0.0 0.0 0.0 
Taiwan 0.7 0.6 0.9 0.4 0.4 0.4 0.4 0.4 . 0 . 4 0.7 

EUROPE 0.2 0.2 0.2 0.3 0.5 0.3 0.3 0.1 0.2 0.0 
M a l t a . 0.2 0.1 ,0.2 0.2 0.2 0.1 0.2 0.1 0.2 0.0 
Y u g o s l a v i a 0.0 0.1 0.0 0.1 0.3 0.2 0.1 0.0 0.0 0.0 

OCEANIA 1.2 1.1 0.6 0.6 0.5 0.4 0.4 0.2 0.2 0.2 
F i j i 1.2 1.1 0.6 0.6 0.5 0.4 0.4 0.2 0.2 0.2 

SOCIALIST COUNTRIES 
OF EASTERN EUROPE... 1.8 0.5 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 

German Democratic 
R e p u b l i c 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 
USSR 1.8 0.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

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



l - i í i b i . í i l 

E x p o r I s p f _r i n - i rtÇÇíiíí i:i?J-.!17*i: 15 

jOOO L(ifi:i c o n h o n t . } 

d (í ti t i n a l . i o n 

Origin 

l l . i í t i n f i m e r i c a 
1 â D d 
1 C a r i b b e r í n 

1 W o r t h 
1 ñ i i i e r i c u 1 L u r o p G 1 .Taprí i i 

1 O t h e r 
1 D ñ £ 

1 O L l u í r 
1 D í íu i i 1 o p irtg 

1 S o c i i i 1 i s L 
1 (-i>ijritri(!^ 
| o P E u r o p e 
l a n d rtsirt 

1 W o r h d 

1 1978 119Ü7 |1970 1 1987 1 1978 1 1907 1 1970 1 1907 119/0 11907 11970 1190/ 11970 11907 
1 1 

11970 11907 
i 1 

n r g e n t i n a ! -- ! ! - ! - 1 0 .6 1 - ... | _ 1 1 

1 1 

1 1 
1 0 .6 1 — 
1 1 

i ï o l i u i a 1 1.6 1 0 . 4 ¡ 3 . 0 I 2 .5 1 Ü.A 1 A . O 1 - i 0 . 5 1 - 1 - 1 - 1 -
1 1 
1 -- 1 .4 
1 1 

1 1 
1 13.0 1 0.3 
1 1 

P e r u i — i — 1 — i 3-7 i 0 .9 1 0 .7 - i — 1 - 1 - 1 - 1 - 1 i 
1 1 

i i 
1 0 . 9 1 4.4 
1 1 

T o t a l 1 1.6 1 0 . 5 
1 1 1 

i 3.8 I 6.2 i 9 .9 1 5 .5 i 0 . 5 
1 1 

- _ L . 

1 1 
1 15.3 | 12 .7 

S o u r c e : U N C T ñ O s e c r e t a r i a t 

00 
u» 



E x p o r t s o F T i n M e t a l u n i x r o u g h t 

( 0 0 0 T o n s ) 

d e s t i n a t i o n 

O r i g i n 

[ L a t i n A m e r i c a 

1 a n d 

1 C a r i b b e a n 

1 1 

1 W o r t h 

1 A m e r i c a 

I .. . 1. 

1 E u r o p e 1 Jç»par» 

1 O t h e r ] O t h e r 

1 O M E | D i i W ( ; l o p i r i g 

1 

1 S o c i a l i ' i t 

1 c o u n t r i e s 

| o p f u r o p t î 

l a n d A s i a 

1 I 

W o r l d 

1 1 9 7 8 1 1 9 8 7 

1 
1 1 9 7 0 1 1 9 8 7 

1 
| 1 9 7 8 | 1 9 0 7 1 1 9 7 0 | 1 9 0 7 | 1 9 7 0 1 1 9 0 7 | 1 9 7 0 | 1 9 0 7 1 1 9 7 0 1 1 9 0 7 

1 1 
1 9 7 8 1 1 9 0 

B o l i u i a 1 1 - 4 

1 
1 O . O 1 3 . 9 

! 1 0 . 9 F . 
1 

! 4 . 7 1 — 1 - 1 - 1 - 1 - 1 - 1 - 1 1 1 b.9 1 0 . 1 
1 1 

1 5 . 9 1 1 • 

B r a z i 1 1 0 . 4 
1 
1 0 . 8 
I 

1 1 . 3 
1 
1 1 0 . 2 1 — 1 7 . 1 1 - 1 - 1 — 1 — 1 - - 1 0 . 3 

1 1 
1 — 1 2 . 7 

1 1 

1 . 7 ¡ 2 1 . 

T o t a l 1 1 . 0 (• 1 . 6 

1 
1 S . 2 

j 
1 1 1 . 1 
1 

¡ 4 . 7 ¡ 7 . 1 I" i " 1 — 1 — , 1 — 1 0 . 3 
1 1 
1 5 . 9 1 2 . 8 

1 1 
1 7 . 6 2 2 . 

1 
S o u r c e : U N C T A D s e c r e t a r i a t t-« 

00 
4k 



E x p o r t s o f T i n p l a t t t 

( O O P t o n s J > r t _ G W ^ 

d e s t i n a t i o n 

O r i g i n 

i L r t t i n A m e r i c a 1 a n d 

1 C a r i b b e a n 

1 N o r t h 

1 A m e r i c a 1 E u r o p e 1 J a p a n 

1 O t h e r 

1 D M E 

1 O t h « r 

1 D e u o l o p i n g 

1 S o c i a 1 i s t 

1 c o u n t r i e s 

| o f F u r o p e 

| a n d A s i a 

¡ W o r l d 

119 78 1907 |197G |1907 11970 11907 1 1970 1 1907 11970 11907 1 1 9 7 0 11987 11970 11907 1 1970 1907 

B r a z i l 1 0.8 14.6 1 0.09 1 3.3 ¡ -— ¡13.4 1 - ¡ .06 1 - - 1 .01 1 — ¡ 44.9 ¡ --- 1 16.5 1 0.9 92.0 

C h i l e 1 3.1 1 — 1 1 - 1 - 1 - 1 I- 1 1 - 1 I 3. } 3 . O E 

C o s t a - R i c a 1 0.9 I — i — 1 - 1 - I -r I - 1 - 1 - 1 - i — I — 1 0.9 — 
M e x i c o I - 1 1-8 1 1 — 1 1 - ! - 1 1 - i i — 1 1 1.a 5.7 

V o n e z u e l a 1 4.0E 6.5 1 — 1 0.8 ¡ — ¡ 6.0 I — I — 1 - 1 - ¡ — ¡ 1-9 I — 1 8.7 1 4.0E 24.7 

T o t a l 1 8.0 21.1 ¡1.9 ¡4.1 ¡ — ¡20.1 
1 " 

¡ 0.6 ¡ - ¡ .01 ¡ - ¡ 46.0 
1 1 

¡ - 1 25.2 ¡ 10.7 176.2 

S o u r c e : U W C T A O s e c r e t a r i a t 
œ 



Table C l 
World t i n ameltera 

C o u n t r y , C o m p a n y 

a n d l o c a t i o n 

ftRGENTIWA: 
CCstansa 3, A. 

(Pálpala, J u j u y ) h / 

A U S T R A l I A : 
T o l l t r c ' c k M e t a l P r o d u c t s 
( A l e x a n d r i a ) , S y d n e y 
G r o Q n b u s h i i s T i n 
( G r e p n b u s h w s ) 

BELGIUM 

M e t a l l o - c h i m i q u e ( B e e r s e ) 

B O L I V I A 
E m p r e s a i M a c i o n a l d e 
Fu n d i c i o n e s 
( " A l t a L e y " , V i n t o ) 
( " B a j a L e y " , V i n t o ) 

Fundición d ' e s taño 
( O r u r o ) , h/ 

Fundición Hcwnet ( L a P a z ) h / 
1-

8 R A Z I L 
P a r a n a p a n e m a 
B e r a d o B r a s i l ( S a n t o , 
A m a r o ) 
B e s t M e t a i s G S o l d a s 
( 3 a o P a u l o ) h / 
C E S B R A - C i a . E s t a n i f e r a do 
B r a s i l ( V o l t a R e d o n d a ) h / 

C i a , I n d u s t r i a l A m a z o n e n s e 
( M a n a u s ) h / 

C i a , I n d u s t r i a l F l u m i n e n s e 
( S a o J o a o d e l R e i ) h / 

BURMA: 
Myanma O i l C o r p . 
( S y r i a m ) h / 

CHIMA, P.R.:h/ 
S t a t e T i n E n t e r p r i s e 
( G e j i e u , Y u n n a n ) 
( L i u g h o u , G u a n g x i ) 
( P i n g g u i , G u a n g x i ) 
( G u a n g ? h o u , G u a n g x i ) 
( I . i m u , G u a n g x i ) 
( H e n g y a n g , H u n a n ) 
( G a n j h o u , J i o n g x i ) 
( L i e p a n g , G u a n g x i ) 
( L i e p a n g , G u a n g x i ) 

F u r n a c e s 

Reverb I R o t a r y | e l e c t r i c 

4 

Ic/ 

5 

0 

3 v / 

I v / 

estimated 
grades of 
consc. 
treated 

— 1 7 1 5 0 % S n i 3 , 0 0 0 

1 7 0 % S n i 1 2 0 0 

- 1 2 0 -- 5 0 % S n 1 3 0 0 0 

1 3 0 3 % S n 1 1 6 7 5 0 

1 1 2 9 7 4 % S n I 6 4 6 0 

1 1 5 O O O n 

1 1 0 0 0 

4 1 6 2 5 5 % S n 1 3 0 . 0 0 0 

5 1 6 5 % S n 1 5 4 0 0 

3 1 6 5 % S n 1 1 2 0 0 

1 0 1 5 5 -- 6 0 % S n i 6 6 0 0 

5 1 6 5 % S n i 3 6 0 0 

4 i '^1 % S n 1 2 4 0 0 a / 

1 5 5 % S n I 1 0 0 0 

4 0 . 4 5 % S n 

i n s t a i led 
c a p a c i t y 

T o t a l 
(tonnes)1 

4 0 0 

1 0 0 0 0 

2 0 0 0 

1 0 0 0 

1 0 0 0 

4 0 0 

1 0 0 

1 0 0 

6 . 0 0 0 to 
1 2 , 0 0 0 b/ 

4 0 0 1 

4 . 2 0 0 1 

3 . 0 0 0 1 

2 9 . 2 0 0 1 

4 9 . 2 0 0 1 

1 .OOOJ 

1 4 . 6 0 0 1 
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Table Cl 

(continued) 

C o u n i r r y C o m p a n y | F u r n a c e s l e s t i m a t e d 1 i n s t a l l e d 1 T o t a l 1 
a n d l o c a t i o n j R e u e r b R o t a r y | e l e c t r i c [ g r a d e s o f 

c o n s c . 

1 t r e a t e d 

1 c a p a c i t y 1 ( t o n n e s ) 

' S r R M f t W D . R . ; h / | 

> v t b 3 i ? r g b a u & I 
H u t t e n K o n t b i n a t | 

A l b e r t F u n k ( F r e i b e r g ) 3 1 1 ¡ 1 0 - 5 5 X S n 1 4 . 2 0 0 

1 4 . 2 0 0 

l A J D O W E S I A : ! 

P e l e b u r a n T i m a h I n d o n e s i a 

r i e n t o k ( B a n g k a ) ¡ 4 7 1 . 6 X S n ¡ 2 6 . 0 0 0 

¡ 2 6 . 0 0 0 

J A P A W : h / 1 

i ^ i t 3 u b i s h i M e t a l C o r p . | 

(, P J a a s h 1 n i a - c h o , K a g a w a 

and I k u n o — c h o , H y o g o ) i 2 1 5 2 X S n 1 3 . 3 0 0 

K O R E A R t í p . o P : | 

K e y m t í t a l s K o r e a ( A n d o n g ) 

k o r e a M i n i n g & S m e l t i n g 

( C h a n g - h a n g ) 

2 

2 1 1 

1 4 0 - 7 0 % S n 

i 6 0 - 7 5 % S n 

1 3 . 0 0 0 

1 1 . 8 0 0 

1 4 . 8 0 0 

M A L A Y S I A : 

D a t u k K e r a m a t S m e l t i n g 

( P a n a n g ) 

M a l a y s i a S m e l t i n g C o r p . 

( B u t t t í r u i o l t h ) 

5 

5 

! 6 2 % S n 

1 7 0 % S n 

¡ 6 0 . 0 0 0 a / 

¡ 6 0 . 0 0 0 a / 

¡ 1 2 0 . 0 0 0 a / 

M E X I C O : 

M p t a l p H P o t o s L 

( S a n L u i s P o t o s i ) 

E s t a ñ o E l e c t r o 

( T l a I n e p a n t l a ) h / 

F u n d i d o r a d e E s t a ñ o 

( S a n L u i s P o t o s i ) h / 

3 1 I 
1 3 9 % S n 

1 2 5 - 6 0 % S n 

1 4 . 8 0 0 

1 6 . 0 0 0 

¡ 1 . 2 0 0 

¡ 1 2 . 0 0 0 

r J E T H E R L A I M D S ; 

H o l l a n d s c h e M e t a l l u r g i s c h 

I n d u s t r i e B i l l i t o n 

( A r n h e m ) ! 2 1 - 1 6 4 . 4 % S n ¡ 1 2 . 5 0 0 0/ 

¡ 1 2 . 5 0 0 

r J I C F R I A : 

W a k e r i G m e 1 1 i n g ( J o s ) ( 1 9 8 5 ) 1 ' - 1 -1 7 3 % S n 1 4 . 5 0 0 

¡ 4 . 5 0 0 

P O R T U G A L ; 

N o v a E m p r e s a E s t a n i f e r a . 

d e M a n g u a l d e ( M a n g u a I d e ) h / 

1 1 
1 • 8 0 0 

1 8 0 0 

R W A N D A ; 

S o c i é t é M i n i è r e d e 

R w a n d a ( K i g a l i ) h / 1 - 1 2 1 6 9 . 3 3 % S n 1 2 . 0 0 0 

1 2 . 0 0 0 

S I N G A P O R E : 

K i m e t a l ( J u r o n g T r a d i n g 

E s t a t e ) h / 1 - 1 - 1 2 
1 1 

1 3 0 - 7 4 % S n 1 8 . 0 0 0 a / 

1 8 . 0 0 0 a / 
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TabU Cl 

(continued) 

I C o u n ;. •• , C o m p a n y Furnaces 
Reverb I Rotary[electric 

estimated 
grades oF 
consc. 
treated 

i n s t a l l e d 
capacity 

Total 
(tonnes) 

3.- ' M A F R I C A : 
S o u t ; K ^ " ^ r i c a n I r o n & 
S t e e l h / ( V a n d e r b i j I p a r k ) 
R o o i b e r g T i n ( R o Q Í b e r g ) h / 
Z a a i p l a a t s T i n M i n i n g 
( P o t g i e t e r s r u s ) 

f - e r r o a l e a c i o n e s E s p a ñ o l a s 
( M e d i n a d e l C a m p o ) 
M i r i o r n M e t a l ú r g i c a ( J e l 
E s t a ñ o ( M a d r i d ) h / 
M e t a l u r g i a d e C u b a s 
( M a d r i d ) 

T H A I L A W D : 
T h a i l a n d S m e l t i n g 
& R e f i n i n g ( P h u k e t ) 
T h a i T i n S m e l t e r 
( B a n g k o k ) h / 
L i a n q g i a b ( B a n g k o k ) h/ 
S i a m C h a r o e n 
( P r a t h u m T h a n i ) h / 
T h a i P i o n e e r S m e l t e r 
( P h u k e t ) h / 

IJWITEO k I W G D O M : 
C a p p e r P a s s & S o n 
( W o r t h F e r r i b y ) 

J S A : 

T e r T i n C o r p . ( T e x a s C i t y ) 

ij;:-.R: h / 

S t a l e T i n E n t e r p r i s t a 
(IMouos i b i r s k , P o d o l s k , 
R y a z a n , E g e k h a y a , G o r a 
L e n i n g r a d , S h e r l a v o y a ) 

Z A I R E : 

Z a i r e t a i n ( M a n o n o ) h/ 

Z I M B A B W E : 

K a m a t i v i T i n M i n e s 
( K a m a t i v i ) 

3b/ 

66 X Sn 
18.55% Sn 

62 % Sn 

62 % Sn 

60 % Sn 

70 % Sn 

73 % Sn 

10-40% Sn 
40-70% Sn 

15-70% Sn 

65 % Sn 

59.47% S n 

1.000 
2.000 

300 

3 .600 

1 .000 

1 .200 

3 8,000 

1.800 
360 

360 

3.600 

19.000 
4.000 

30.000 

7.000 

2.000 

3 . 3 0 0 

5.800 

44. 120 

23.000 

30.0006/ 

30.000 

7.000 

2.000 

n / - n o m i n a l e e s t i m a t e . h / - h i s f c o r i c a l d a t a ( n o n o t i f i c a t i o n 

a / - i n t e r m s o f c o n c e n t r a t e s o f c h a n g e i n 1987 r e c i e v e d ) 

b / - u n d e r c o n s t r u c t i o n e / - S i r o m e l t u n i t 

r / - i n c l u d e s o n o n e s o n s t a n d b y çj- c y c l o n e u n i t 
o / - i n c l u d e s n o n - t i n o u t p u t s 

( s o l d e r e t c . ) 
S o u r c e : T i n I n t e r n a t i o n a l , M a r c h 1988 
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T a b l e C2 

W o r l d T i n p l a t e P r o d u c t i o n S u r v e y 

C o i i i o a n y . ^ n d P l a n t 

.n . ; i;'RlH ; 

. - . ^ • ; ; t î t é N a t i o n a l e d e 

. I ^ • ' • ' r i i r g i e ( A n n a b a ) 

E l e c t r o l y t i c L i n e s 

E T L T F S D u a l 

Estimated 
H D 1 9 8 6 Output I n s t a l l e d C a p a c i t y T o t a l 

- P p t s E l e c t r o H D E l e c t r o H P ( t o n n e s ^ 

1 

• ' • l íGí - .NTINA ; 

:^T<. •.i^'-iad n i x t a S i d e r u r g i a 

• r - T O f ^ t i n a ( S a n N i c o l a s ) l 

.•:¡'' rr.'ni T A ; B r o k e n H i l l P t y 

; ' i ; r t, K e m b U ) 2 

lif i ; ; [ U M : 

A . C o c k e r i l l - S a m b r e 

. ' " - o b l a t i l ) 

' H M i i a l i e ) 1 

R R A , : I L : 

C ; .1 3 i . d e r u r - g i c a N a c , 

.V<in;a R e d o n d a ) 3 

•'.III G A l í I ñ : 

;< r l ' i i i i k O V t , ï i I r o n S 

S t . . M > l ( K r - e i u i k o v t z i ) 1 

C.AWAOA . 

[)<i r a - i ' - . o I n c . . ( H a m i l t o n ) 2 

" î o l c o I r u . , ( H a m i l t o n ) 2 

I M i l F, : 

; H - ( r u C o n i P r c i a l S . A . 
( f .11 i . a h u a r i d ) 1 

C O I C H B I A : 

• • ' : l . i S , - i (MG<-i'>l 1 i n ) 1 

C / . I C H G S L O V A K I A : 

V y c no (J O s 1 o V e n s k e 
Z o l p , r i a r n e ( K o s i c e ) 1 

l - R A . N C E : 

Carnsud S . A . 
' B ^ s s e - I n d r e ) 1 

L o r r a i n e d e 

; c-iiii L n a g e C o n t i n u 

' r ! ' i r a n g e ) 1 

' h tinge ) 1 
•111 ¡ion S i d é r u r g i q u e ( d u 

"1. .rd e t d p l ' E s t do l a 

I . - . n c e ( M a r d y c k ) 1 

l a / 

» * 2 4 , 0 0 0 

9 l , 0 0 0 

3 50,000 

1 8 3 , 0 0 0 

1 2 2 , 0 0 0 

575,000 

3 0 0 , 0 0 0 

» 2 8 0 , 0 0 0 

4 1 , 8 6 5 

6 0 , 3 0 0 

^ 2 8 0 , 0 0 0 

« • 2 5 2 , 0 0 0 

» 2 1 7 , 0 0 0 

2 4 0 , 0 0 0 

9 0 , 0 0 0 

1 1 0 , 0 0 0 

5 0 0 , 0 0 0 

2 9 0 , 0 0 0 

2 3 3 , 0 0 0 

6 1 0 , 0 0 0 

1 2 0 , 0 0 0 

4 2 5 , 0 0 0 

3 8 6 , 4 6 6 

8 8 , 0 0 0 

7 0 , 0 0 0 

9 0 , 0 0 0 

1 1 0 , 0 0 0 

5 0 0 , 0 0 0 

5 2 3 , 0 0 0 

1 6 0 , 0 0 0 4 0 , 0 0 0 

3 8 0 , 0 0 0 

6 1 0 , 0 0 0 

1 2 0 , 0 0 0 

8 1 1 , 4 6 5 

8 8 , 0 0 0 

6 0 , 0 0 0 

2 0 0 , 0 0 0 

1 , 2 8 5 , 0 0 0 

2 8 0 , 0 0 0 

3 2 5 , 0 0 0 

3 0 0 , 0 0 0 
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Table C2 (Continued) 

r.;mcany a n d P l a n t 
:.oc . i .̂ 1 o n 

E l e c t r o l y t i c L i n e s 

E T L TF3 D u a l 

E s t i m a t e d 

H D 1 9 8 6 O u t p u t I n s t a l l e d C a p a c i t y T o t a l 

P o t s E l e c t r o H D E l e c t r o H D 

GERMAN- F E D E R A L : 

'•••M.)\d G i e - ^ e l K G 
L.p t m a t h e ) 
( : Utnon 1 i n b u r - q ) 
H c i s c h e W e r k e A G 
: P' I r' ; : n i u n d ) 

" . s s G i t: e i n A G 

: A r . i J p r n a c h ) 

G;a- i - G E : 

•:>.j I ! t>r) i c S t e e l ( D i a w a t a ) 1 -

MUNGARY: 

rio l:c51 unpi?X ( D u n a u j u a r o s ) 

INDIA : 
KR S t e e l u n i o n ( T h a n e ) - -
Hermes I n d u s t r i e s C o r p . 
( B o m b a y ) - -
i ^ l . i . ^ e l A u t h o r i t y o f I n d i o i 
( R o u r - k e l a ) 1 
T i n p l a t e Co. o f I n d i a 
( Jcun s h e d p u r ) — -
INDONESIA; 
P.T P e l a t T i m a h N u s a n t a r a 
( C i legón) 1 -
[TAI < ; 
I n d u s t r i e C a n t i e r i 
Mp L.--Í l l u r g i c i I t a lían i 
( N a p l e s ) 2 
r j j . ./a I t a l s i d e r ( G e n o a ) 2 
l a M a g o n a d ' I t a l i a 
( P i o m b i n o ) 1 -

."JAPAN; 
K a w a s a k i S t e e l ( C h i b a ) 1 . 1 
N i p p o n K o k a n K . K , 
( t u k u y a m a ) 1 1 
( K . ^ i h i n ) 1 
" J i f p o n S t e e l C o r p . 
'''•<wata) 3 2 
( I I I r n g a t a ) 2 -
(_Nrigoya) 1 1 
i G i y o K o h a n ( K u d a m a t s u ) 3 3 

KDKEA, SOUTH; 
O'lng Y a n g T i n p l a t e I n d . 
C o ( P o h a n g ) -
D o n g b u Stçel Co. ( I n c h o n ) -
Sin Hwa S i l u p C o . ( S e o u l ) 1 -

* 6 0 , 0 0 0 - 6 5 , 0 0 0 

3 - ' ^ 1 , 2 0 0 - 1 , 5 0 0 

3 6 7 , 0 0 0 

^ 1 7 6 , 0 0 0 2 0 , 0 0 0 

6 5 0 , 0 0 0 

6 3 , 5 0 0 

9 4 0 , 0 0 0 

8 0 , 0 0 0 

P r o d u c t i o n d i s c o n t i n u e d d u r i n g 1 9 8 6 

1 - 1 1 , 0 0 0 

2 a / 

l a / * 5 2 , 0 0 0 

1 0 0 , 0 0 0 

* 1 2 , 2 0 0 

i * 1 0 0 , 0 0 0 

- . 4 3 7 , 0 0 0 

9 4 , 5 0 0 

1 1 1 , 0 0 0 
t 3 0 ; 0 0 0 

1 5 0 , 0 0 0 

1 5 0 , 0 0 0 

9 0 , 0 0 0 

1 3 0 , 0 0 0 

2 5 0 , 0 0 0 

4 3 2 , 0 0 0 

1 2 0 , 0 0 0 

5 4 0 , - 0 0 0 

3 5 0 , 0 0 0 

1 4 0 , 0 0 0 

6 2 2 , 0 0 0 

2 7 6 , 0 0 0 

2 1 6 , 0 0 0 

6 0 4 , 0 0 0 

1 2 5 , 0 0 0 

( t o n n e s ) 

1 , 5 6 9 , 5 0 0 

8 0 , 0 0 0 

3 9 0 , 0 0 0 

1 3 0 , 0 0 0 

8 0 5 , 0 0 0 

2 , 4 1 8 , 0 0 0 

2 9 6 , 0 0 0 
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T a b l e C 2 ( c o n t i n u e d ) 

Compan" ->nd P l a n t E l e c t r o l y t i c L i n e s 

L o c a t i o n E T L T F S D u a l 

M A L A Y S I A : 

P e r - u s a h a n n Sadur- T i m a h 
• M a l a y s i a ( P a d i r Guday 1 

MEXICO; 
•3 i t o s H o r n o s d e M e x i c o 

M o n c l o v a ) 3 

: !c.) 1 <i l a t a y lam i na 
( M o n t e r - r e y ) 1 

i'IETHERLANOS ; 
H o o g o u e n s G r o e p BV 
( L j m u i d e n ) 3 

lAJORWAY ; 
A / S Wor-sk J e r n e u e r k 
( B e r g e n ) 1 

PERU: 
E m p r e s a Siderúrgica 
d e l p e r u (Chimbóte) 1 

P H I L I P P I N E S 
N .^t i o n a l S t e e l 
C o r - p o r a t i o n ( R i z a l 2 

POLAND : 

I m p v T x m e t a l ( K r a k o w ) 1 

POR rUGAL; 
o L d e r u r g i a N a c i o n a l 
G . P . ( S e i x a 1) 1 

SOIUH A F R I C A ; 
S.A. Tr-on S. S t e e l 
[ n d i . i s t r i a l C o r p . 
( V a n d o r b i j I p a r k ) 1 

E s t i m a t e d 

H D 1 9 8 6 O u t p u t I n s t a l l e d C a p a c i t y T o t a l 

P o t s E l e c t r o H D E l e c t r o H D ( t o n n e s ) 

9 0 , 0 0 0 

^ 4 5 , 2 0 0 

í ^ 5 6 0 , 0 0 0 

9 5 , 0 0 0 

X- 4 0 , 0 0 0 

1 2 0 , 0 0 0 

^ 9 0 , 0 0 0 

l a / 6 0 , 0 0 0 

2 8 9 , 8 1 3 

9 0 , 0 0 0 

3 1 5 , 0 0 0 

1 2 , 0 0 0 - 6 0 , 0 0 0 _ - - -

5 8 0 , 0 0 0 

1 3 5 , 0 0 0 

1 0 0 , 0 0 0 

1 4 0 , 0 0 0 

1 2 0 , 0 0 0 

8 2 , 0 0 0 

3 7 5 , 0 0 0 

5 8 0 , 0 0 0 

1 3 5 , 0 0 0 

1 0 0 , 0 0 0 

1 4 0 , 0 0 0 

1 2 0 , 0 0 0 

8 2 , 0 0 0 

3 0 9 , 6 0 0 

3 0 9 , 6 0 0 

S P A I N ; 

E m p r e s a N a c i o n a l 
r - i d e r u r g i c a ( A u l l e s ) . 2 
A l t o s H o r n o s d e V i z c a y a 

( E c h e u a r r i ) 2 

T A I W A N ; 

T a i w a n M a c h n n e r - y M f g . 
r , - j r-p. ( K a o h s i u n g ) 1 

THAILAND; 
T h a i T i n p l a t e M f g . 
Co. ( S a m u t p r k a r n ) 2 

6 2 5 , 0 0 0 

X - 2 0 5 , 0 0 0 

2 3 5 , 0 0 0 

4 5 , 0 0 0 

6 a / «• 8 0 , 0 0 0 

3 0 0 , 0 0 0 

3 2 5 , 0 0 0 

1 0 0 , 0 0 0 

1 5 0 , 0 0 0 

1 0 0 , 0 0 0 

1 5 0 , 0 0 0 
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Table C2 (Continued) 

j i n p a n _ , ^ n d P l a n t 

'•cat i o n 
E l e c t r o l y t i c L i n e s 

E T L T F S D u a l 

Estimated 
HD 1986 Output I n s t a l l e d Capacity Total 
Pots Electro HD Electro HD 

i jRKEY 

i - e g I i I r o n & S t e e 1 
o r k 3 C o . ( E r e g 1 i ) 1 

'>jrTFD KIWGOOri; 

r- i t : s h S t e e l C o r p . 

• bl-ui Vale) 3 
frustre) 2 

V 1 i nd r e ) 4 
o n d ' j n T i n n i n g C o . 

I c . i n d o n ) — 

G A ; 

(tonnes) 

l e C g k e g e n S t e e l 

S p a r r o s P o i n t ) 

rv S t e e l ( A l i q u i p p a ) 

r n d i a n a H a r b o r ) 

:c-i L i f o r n i a S t e e l ( F o n t a n a ) 

J o i r t o n S t e e l ( W e i r t o n ) 

J a t i o n a l S t e e l ( P o r t a g e ) 

honi,\s S t e e l S t r i p C o r p . 

W a r r e n ) 

13 S t e e l C o r p , 

, ü r a w o s b u r g ) 

F a i r f i e l d ) 

F a i r l e s s ) 

• G a r y ) 

{ P i t t s b u r g ) 

. ' J h e e I i n g - P i t t s b u r g h 

( Y a r k u i 1 l e ) 

/ F W F Z H E L A ; 

; V G S i d e r ú r g i c a d e l 

•)rinoco ( M a t a n z a s ) 1 
Y U G O S L A V I A : 

• I p m i j s k a I n d u s t r i j a 

" Z o r k a " ( S a b a c ) 1 

85,000 

433,000 
415,000 
121,000 

1,000 

3 80,000 
400,000 

i*l,000 

115,000 

^ 52,000 

100,000 

476,000 
425,000 
510,000 

100,000 

1,416,000 

5,000 

5,862,435 

900,000 
400,000 
400,000 
370,135 

1,007,400 
299,400 

4,500 

2,279,000 

202,000 

220,000 

150,000 

220,000 

150,000 

A l o t e s . a / W o t i n p r o d u c t i o n a n d e x c l u d e d f r o m i n s t a l l e d c a p a c i t y " b u t m i a n t a i n e d - o n p l a n t 

i n u e n t o r y 

b / A l l U S f i g u r e s a r e i n s h o r t t o n s . 

^ E s t i m a t e d f r o m 1984/85 f i g u r e s - n o n o t i f i c a t i o n o f c h a n g e f o r 1986. 
A l l f i g u r e s a r e r o u n d e d t o t h e n e a r e s t o n n e . 

S o u r c e : C a n n i n g i n t e r n a t i o n a l , F e b r u a r y 1988 
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T a b l e C3 

S o f t s o l d e r a l l o y c o m p o s i t i o n a a n d a r e a s o f u s a g e 

i\l o m i n -» 1 c h e m i c a l c o m p o s i t i o n ÇX) 

S n P b 

;oo 

N o m i n a l 

m e 1 1 i n q 

p o i n t o r 

r a n g e ( C ) 

S b A g 

G r a d e i n 

B r i t i s h S t a n d a r d 

O t h e r 

T y p i c a l u s e s 

6A Rom 0 . 6 / 0 , 2 

6 0 R(?in 0 . 5 / 0 , 2 

2 3 2 

1 8 3 - 1 8 5 

1 8 3 - 1 8 8 

3 2 5 2 G r a d e T 2 C a n s i d e s e a m s . C r e e p 

r e s i s t a n t j o i n t s . 

N o n — T o X i c . 

2 1 9 G r a d e s A , A P ) H i g h g r a d e e l e c t r i c a l , 

) e l e c t r o n i c a n d i n s t r u -

2 1 9 G r a d e s l< , K P ) m e n t w o r k . C a n s i d e 

s e a m s , 

5 0 R e m 0 . 5 

4 0 R e m 0 . 4 

3 0 R e m 0 , 3 

2 0 

1 0 

R G I I I 

R e m 

0 . 2 

0 . 5 

1 8 3 - 2 1 2 

1 8 3 - 2 3 4 

2 6 7 - 3 0 1 

2 1 9 G r a d e s F 

2 1 9 G r a d e s G 

1 8 3 - 2 5 5 2 1 9 G r a d e s J 

1 8 3 - 2 7 6 2 1 9 G r a d e s V 

S h e e t m e t a l w o r k a n d 

l i g h t e n g i n e e r i n g . 

G e n e r a l e n g i n e e r i n g 

a n d c a p i l l a r y f i t t ­

i n g s . C a n s i d e s e a m s . 

P l u m b e r ' s s o l d e r , 

c a b l e j o i n t i n g . M o t o r 

c a r r a d i a t o r s . 

M o t o r c a r r a d i a t o r s 

E l e c t r i c l a m p b a s e s . 

C r y o g e n i c e q u i p m e n t . 

T h i n f i l m c i r c u i t s . 

7 R e m 

5 0 R e m 2 . 5 - 3 . 0 

AO Rc?iii 2 . 0 - 2 , 4 

3 0 R e m 1 , 5 - 1 . 8 

6 2 R e m 0 . 2 2 

3 2 0 - 3 2 5 

1 8 5 - 2 0 4 

1 8 5 - 2 2 7 

1 8 5 - 2 4 8 

2 1 9 G r a d e B 

2 1 9 G r a d e C 

2 1 9 G r a d e D 

1 7 8 - 1 8 4 2 1 9 . G r a d e 6 2 S 

C a n s i d e s e a m s 

) S l i g h t l y c h e a p e r a n d 

) s t r o n g e r v e r s i o n s o f 

) t h e n o n - a n t i m o n i a l 

) B S 2 1 9 G r a d e s F , G 

) J , b u t o n l y s u i t a b l e 

) f o r u s e o n z i n c - f r e e 

) s u b s t r a t e s . 

R e d u c e d r a t e o f a t t a c k 

" o n s i l v e r s u b s t r a t e s . 

H i g h e r c r e e p s t r e n g t h 

t h a n S n P b 4 0 

9 5 

9 6 . 5 - 3 . 5 

2 3 6 - 2 4 3 2 1 9 G r a d e 9 5 A 

2 2 1 2 1 9 G r a d e 9 6 S 

( E l e v a t e d t e m p e r a t u r e 

( a p p l i c a t i o n s - r e s i s -

( t a n c e t o c r e e p . 

( E l e v a t e d t e m p e r a t u r e 

( a p p l i c a t i o n s - r e i s -

( t a n c e t o c r e e p . 

( R e d u c e d r a t e o f a t t a c k 

o n s i l v e r s u b s t r a t e s . 

I M o n - t o x i c . 
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T a b l e C 3 ( C o n t i n u e d ) 

1 9 7 . 5 - 1 . 5 - 3 0 9 - 3 1 0 2 1 9 ( 1 9 5 9 ) G r a d e I S ) E q u i p m e n t o p e r a t i n g a t 

9 3 . 5 - 1 . 5 - 2 9 6 - 3 0 1 2 1 9 G r a d e 5 S ) e i t h e r e l e u a t e d o r 

) c r y o g e n i c t e m p e r a t u r e s 

3 0 R e m - - C d 1 8 1 4 5 2 1 9 G r a d e T A v o i d a n c e o f h e a t d a m ­

a g e t o i n s u l a t i o n a n d 

f o r a d j a c e n t j o i n t s 

m a d e w i t h h i g h e r m . p . 

s o l d e r . 

90 - - - Z n 2 0 2 0 0 - 2 7 0 - S o l d e r i n g a l u m i n i u m . 

_ _ - I n 5 2 . . . 1 1 7 - S e a l i n g g l a s s a n d 

g l a z e d c e r a m i c s 

S o u r c e : I n t e r n a t i o n a l T i n R e s e a r c h I n s t i t u t e 


