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INTRODUCTION

The evolution of the mining activity in Latin America has been
adversely affected by the world crisis, particulariy during
the pericd 1980-1982. So, whereas on the one hand, exports of
traditional minerals declined as a result of the contraction
of world industrial demand and changes in regional consumption
levels, which in turn are causing a decline in inports on
account of the region’s heavy accumulated external debt, on
the other hand, it must be borne in mind that the imports of
goods produced with mining inputs represent some 40% of the
region's total imports and that these resources continue to
represent more than 10% of the extra-regional sources of
foreign exchange.

In this situation, rapid progress in complementing and
integrating the wvarious  mining, metallurgical amd
metal-mechanical phases is needed at the regional level. This
requires not only the active participation of the regicn but
also the support of other countries and international
institutions for the transfer and adaptation of technologies
and adequate complementary financireg.

In this regard, a series of joi_nt measures is essential
for a better understanding of the mining potential of the
region and for a better organization cf its production,
industrial processing and marketing.

In addition to these measures, Latin America would also
be given the opportunity to increase its share of the supply
of various minmg products to the intermational market by the
year 2000, and increasing its exportable surpluses by becommg
more compet:.t:.ve. For this, not only would more Jjoint
nwestmentbereqmredbutalsotheopporttmltytoreach
lorg~term sales contracts which could include industrial
complementarity and trade clauses.

In order to identify some of the basic aspects of the
scenarics indicated above, this study analyses the trends
prevailing in 1984, the effects of the world crisis on those
trends, the potential for the future develcopment of the mining
resources of the region and puts forward general suggesticns
which may help in the formulatien of the best policies for
developing those resources.






SUMMARY

A significant feature of the mining sector is that world
production of minerals is highly concentrated with respect to
both countries and products. The production of 20 cowntries
including Brazil, chile, Mexico and Peru represents about 75%
of world production while 20 products represent some 95% of
the value of world production including eight metallic
minerals, and these account for the majority of mining exports
from Iatin America (iron ore, copper, lead, zine, silver,
bauxite, nickel and tungsten).

During the period 1960-1980 an overall increase in the
anmual production rates of different minerals was recorded at
the world level and this was due to the favourable economic
corditions that existed up to the early 1970s. Thus, the
armual rates ranged between 2.1% for lead and up to 8.7% for
potassium. In Latin America, the trend wes similar to the
world trerd, although it must be pointed out that contrary to
what occurred at the world level, potassium had a negative
anmual rate of -5.3%. The rest of the minerals in the region
had ammual production rates which, in the majority of cases,
were higher than those recorded at the world level.

This view of the evolution of minerals production might
appear optimistic if events of the pericds 1974~1980 and
1980~-1983 are not analysed. During these periods, the world
crisis mart the mining industry and in the majority of cases
production rates were negative, as shown in table 7.

The share of the gross domestic product (GDP) of the
extractive mining activities in latin America's total GDP fell
from 4.2% to 2.8% during the period 1960-1974. On the other
hard, it appears that the mining crisis had less impact an the
mining sector than on the rest of the region's economy since
its share increased from 2.8% to 3.0% during the peried
1974-1982. However, it must be borne in mind that during the
subperiod 1980-1982 the mining crisis worsened in the majority
of countries of the region.

The evolution of world demend for mining products was
uneven at both the regional level and at the product level
during the period 1965-1983. A common feature, however, was
the presence of downward trends during the subperiods
1974~1980 and 1980-1983. From an analysis of the evolution of
the main metallic minerals, it can be established that werld

1



consumption grew at armual rates ranging from 1.7% for tin, to
5.6% for nickel, during the pericd 1965-1974. During the
following period 1974-1980, the rates ranged from (-1.6%) for
tin and 2.1% for copper. During the last period 1980-1983, the
consuption of these minerals was negative except for copper
and ammual rates fluctuated between (-8.5%) for bauxite and
1.9% for copper. During the period 1965-1980, Latin America's
consumption of these minerals showed annual growth rates that
were higher than world averages, with figures ranging from
4.6% for tin and 20.9% for nickel during the subperiod
1965-1974 and (-2.8%) for iron ard 7.9% for copper, during the
period 1974-1980. Between 1980 and 1983, latin America's
annual consumption rates were higher than the world averages
for iron (19.9%), nickel (0.0%) and tin (-3.1%) but they were
lower for bauxite (~10.9%), copper (13.3%), lead (-8.1%) ard
zinc (-4.9%).

The changes in the production and consumption structures
of minerals, in turn, induced charnges in Iatin America's share
of foreign trade in these products. Between 1970 and 1980, the
share of minerals exports fell from 15.2% to 13,54%,
increasing to 17.01% in 1983. On the other hand, metals
exports showed a downward trend throughout the entire peried,
with a share of 4.74% in 1970, 3.72% in 1980 and 3.59% in
1983, At current prices, minerals exports grew at an annual
rate of 7.9% between 1980 and 1983 after an anmual decline of
(-1.1%) between 1970 and 1980. This figure was caused by the
anmial decline of (-7.0%) and (-6.9%) in exports to the United
States ard Canada respectively. The greatest increases during
the period 1980-1983 were achieved in exports to Canada at’
anmual rates of 32.6%, to other developing countries at 12.8%
and in intra-regiomal exports at 7.0%. Between 1970 and 1983,
metals exports at current prices suffered an annual decline of
(-2.1%) caused largely by the drop in exports to Canada
(-30.7%), the countries of the Eurcpean Fconomic Community
(-6.6%), other developed countries (-3.9%) and Japan (-3.7%).
On the other hand, metals exports to the centrally-planned
econamy countries increased at annual rates of about 21.0% ard
to other developing countries at 17%.

The impact of the crisis on production structures,
consumption and foreign trade in minerals in turn had
different effects on relative price levels ard for this
purpose, the minerals could be classified into three different
groups: those which would show up an upward trend in the
medium term (1985-1990), those which would maintain an almost
constant level and those which would show a downward trerd.
The first grogp would include the following minerals:
columbium, barite, silver, 1lithium, magnesium, bauxite,
tantalum, tellurium, zinc, vanadium, selenium, chromium and
bismth. the second group would be composed of the following
minerals: metallic arsenic, cobalt, gold, ilmenite, fluorite,
rutile, nickel, manganese, mercury, copper, phosphated rocks,
antimony and cadmium. The minerals with a possible downward
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trend in their relative price levels would be: thorium,
potassium, platinum, molybdermm, sulphur, tin, iren ore, lead,
turgsten and asbestos.

The periods 1960-1980 and 1980-1981 were taken as a base
in projecting the possible scenario of mining activity by the
year 2000, In the pericd 1980-19581, the main mining situations
in Iatin America compared with the rest of the world were as
follows:

a) the mineral reserves of the region represented more
than 30% of the world reserves of nicbium, colwmbium, lithium,
iron ore, molybdemum and copper and between 20% and 30% of
world reserves of bawite, selenium, bismith, nickel and
silver. At the other extreme, regional reserves accounted for
1% or less of world reserves of cobalt, gold, potassium,
vanadium, chromium, magnesium, platinum and rutile;

b) in the last 15 years, there has been a marked tendency
to step up production without at the same time maintaining the
original ratic between reserves and production, because of the
high costs of prospecting and exploration (risk investments).
In 1Ilatin America, on the average, this tendency to
over-exploit has heen more marked than in the rest of the
world, in the case of the following minerals: bauxite,
bismuth, silver, fluorite, antimory, lead, barite, zine,
tellurium, menganese, tungsten, phosphated rocks, coobalt,
gold, vanadium and chromium;

¢) although a ratio of 10 to 1 between reserves and
anmial production is regarded as a minimm acceptable level,
this ratio would represent a coritical level (less than 10
years) in world averages of asbestos, =zinc, tin, lead,
tungsten, uranium, magnesium, fluorite, rutile, copper and
molybdenm., In Iatin America, the reserves with critical
levels include the following minerals: gold, barite, =zine,
silver, bismuth, chremium, tungsten, ccbalt, antimony, lead,
tellurium, asbestos, tin, manganese, cadmium and platinum;

d) the mninerals in Iatin America whose production
represented more than 20% of world output included the
following: niobium, lithium, bismuth, silver, antimony,
bauxite and copper. The minerals with a share of 15% to 20%
were: fluorite, tellurium, iron cre, selenium, barite and tin;

e) mineral production in Iatin America has a very small
ghare of reserves and output and this shows the relatively
minor importance of the region in the industrial processing of
its metallic minerals. The production of metals of the region
represents between 5% and 17% of world production and includes
the following minerals: biamith, tin, copper, magnesium, lead,
zinc, bauxite and nickel:;

f) the relatively lower development and the low levels of
industrialization in non-metallic mineral processing mean that
the consumption of metals and non-metallic minerals from Iatin
America shows lower ratios than the world average., This
consumption represents between 15% and 25% of world
consumption of  platinum, fluorite and  bismth. The
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non-metallic minerals representing between 5% and 15% of world
consumption were manganese, antimony, asbestos, lead, copper,
potassium, magnesium, zinc and mercury:

g} Iatin America's extraregional exports were composed of
the following minerals (the export percentages compared with
their production levels are given in brackets): antimony
{72%), bauxite (86%), bismuth (51%), cadmium (40%), cobalt
{71%), copper (69%), tin (69%), iron ore (83%), lithium (98%),
molybdenum (79%), nickel (76%), nickium (100%), gold (67%),
silver (91%), 1lead (24%), rutile (100%), selenium (91%),
tellurium (99%), tungsten (66%), zing (62%). It must be borne
in mind that in terms of value, weight of these products (the
ones underlined) represented arocund 95% of total mineral
exports which, in turn, constituted about 10% of the total
exports of goods from the region. Nevertheless, this figqure
was higher in the following countries: Bolivia (59%), ¢hile
(53%), Guyana (44%), Jamaica (76%), Peru (34%), Dominican
Republic (13%) and Suriname (82%):

h) in 1980, Ilatin America's extraregional imports were
composed of 12 products, and the following seven accounted for
99% of the cost of the year's mineral imports with the
following propotticns of total supply: asbestos (57%), barite
(6%), chromium (16%), fluorite (1%), magnesium (1%), manganese
(5%), mercury (79%), platimum (99%), potassium (86%),
phosphated rocks (52%), uranium (47%) and vanadium (22%).

The projection of the possible scenarios of nining
activity in the year 2000 were based on the following
assumpticns:

a) that depending on the individual case, the per capita
consumption of the developed countries would increase to
annual rates of 0.5% to 1%, given their high saturation
levels, The per capita consumption levels of the
centrally-planned economy countries would increase at rates
which, depending on the product, would mean that they would
reach 75% to 100% of the levels reached by the developed
countries during the base year, 1980, For their part, the
levels in Latin America would reach 25% to 100% of the levels
reached by the developed countries in 1980. The per capita
consumptiocn of the other developing countries would grow more
rapidly than those of the other regions so that it would at
least be higher than Iatin America's 1980 levels. On the basis
of these assumptions, world mineral consumption would grow at
armual rates which would fluctuate between 5.0% (chromium) to
7.8% {vanadium) in one group of 16 products, where in the
second group of minerals it would range from 2.0% (tin) to
4.7% (antimony) ;

b) that in the first place, the production of each
mineral at the weorld level would ke egual to its consumption.
In the second place, it was assumed that each group of
countries would achieve a high degree of self-sufficiency, the
only limitation being that the estimated reserves for 1981
could not be exhausted kefore the peried 1995-2000.
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Consequently, the production of the developed countries would
have annual growth rates ranging from (-0.2%) for magnesium to
10.2% for ccbalt., The centrally-plarmed economy countries
would have an anmial production growth rate of between
(-0.01%) for asbestos to 19.2% for rutile, The production of
the other developing countries would fluctuate between (-4.3%)
for silver and 29.3% for magnesium. In latin America, the
various ranges would include the following minerals:

1) lithium, uranium, vanadium, cobalt, rutile, phosphated

rocks, mercury, molybdemum and potassium with ammual
growth rates above 10%;

ii) platirmm, iron ore, selenium, nickel, asbestos and
cadmium with rates between 5% and 10%;

iii) fluorite, bauwxite, manganese, tungsten, lead,
antimony, tellurium, tin, chromium, bismth, copper,
silver and zinc with positive rates below 5%; .

iv) barite and gold with negative rates (to aveid
exhausting reserves before the period 1995 to 2000).

In order to achieve the above rates, the annual rate of
total mining production would have to increase to 3.6% at
constant 1982 values;

c) that the differences between production and
consumption in each growp of countries would determine the
exportable swrpluses or the regional import requirements. In
Iatin America, exportable surpluses would be created for the
following: antimony, bismuth, cadmium, copper, tin, fluorite,
iron ore, lithium, molybdernum, silver, selenium and zinc which
would be shipped primarily to the other developing countries
and the centrally-planned economy countries., In turn, the
region would have to import asbestos, barite, cokalt,
chromium, ilmenite, manganese, mercury, gold, platirmm, rutile
and tungsten which would be supplied primarily by the group of
developed countries and the centrally-planned eccnomy
countries (see table 21):

d) that the production-cost-price ratios established
during the period 1947-1974 would remain constant and the
forecast for minerals price indexes in the year 2000 was made
on that basis. According to this asaurmption, the prices of
cobalt, tellurium, platimm, rutile and uranium would increase
more rapidly while the prices of asbestos, cadmium, bismuth,
antimony and nickel would increase more slowly!

e) that as a variant of the abgve scenario and
considering the large mining resources potential in the
region, the possibility of import substitution is being
cartemplated with a view to achieving self-sufficiency in
minerals at the regional level;

f) that congidering the production and  import
substitution levels, a total investment of over Us$ 64 billion
at 1975 prices has been estimated. This amount could be
concentrated during the first ten years of the period and
therefore, US$ 6.4 Dbillion would be required anmually
exclusively for the producticn of minerals and concentrates,
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It is expected that, at the end of the periocd, external
financing would represent 20% of that investment:

g) that by the year 2000, the share of extractive mining
in the total output of the region would be estimated at 2.6%,
whereas it is expected that the output from metallurgical and
metal-mechanic activities would increase meore rapidly. Mining
exports would continue to represent arcund 10% of the exports
of goods from the region and their net contribution to foreign
exchange earnings has been estimated at more than
USS 3 billion per year (see table 24).
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Chapter 1
THE INTERNATICNAL MINERALS MARKET: FEATURES AND CUTLOOK

1. Formation of the North Western macro-market arnd
the intermational division of labour

After the Second World War, the United States economy, where
the bulk of internaticnal capital was concentrated, had no
similar counterpart for absorbing its surplus output, its
production capacity having increased during the war. In order,
therefore, to widen its own scope for expansion, the United
States began to assist in the reconstruction of the Furcpean
and Japanese econcmies, through vast economic assistance and
direct investment programmes and it did so, mainly by opening
up its market to the new Eurcpean and Japanese production.
That was how the so-called "macro-market of the northermn
hemisphere" began and it shaped a new international division
of labour through industrial specialization and a large volume
of trade among the economies. Thus, the annual growth rate of
trade between these countries, which between 1928 and 1938
stood at 1.5%, rose to 1l1.7% during the pericd 1950-1975. It
may be that for lack of long-term plamning, the industrial
structures of these countries ceased to complement one
another, reached a high level of self-sufficiency and
gradually began to compete with one ancther. The result was to
reduce any further chances of developing the macro-market of
the North. In fact, its trade grew by only 3.8% from 1973-1579
and hy 2.8% from 1973-1980. This situation may be bringing
about the demise of a development model of the northern
macro-market and consequently the pattern of international
division of labour implicit in that model. This situation
could be ane of the major causes of the present world crisis
and success in overcoming the crisis may well hinge on the
implementation of new development models and the establishment
of a new pattern for the international division of labour or a
series of patterns with a high degree of self-sufficiency at
the regional level or among large groups of countries.

At the erd of the 1960s and in the early 1%70s, the high
level of mass consumption in the developed countries exerted a
strong pressure to abtain higher wages, with the result that
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profitability gradually declined. This combination of facts
may have caused a decline in the investment rate of
enterprises which retaliated by pushing prices up in an
attempt to recover their profit margins. This may have given
rise to the phenomenon of stagflation. From 1973, the
inflationary process that had been taking place deteriorated
even further when the Organization of Petroleum Exporting
Countries (OFEC) imposed its oil pricimg policy. The inflation
rate, which during the period 1966~1973 was 3.7%, scared to
7.8% in 1973 and to 13.4% in 1974, Recessive measures taken by
various goverrments to control this inflation led to a further
reduction of any chances of investment in the developing
countries and triggered a rapid process of inter-
naticnalization in which the resources of international
financial system were channelled to the developing countries,
where wage levels were still lower than in the industrialized
countries.

To ensure that profit margins were maintained, the
transnationalization process necessitated harsher external
debt conditions (which had a positive effect on the terms of
trade) and the concentration of the economic swplus primarily
in the national financial systems. Keeping the interest rates
on the financial resources high is not only imposing
additional curbs on investments in the developed countries but
is alse depriving the developing countries of new resources on
account of the already high cost of servicing the external
debt,

Like the rest of the developing world, Latin America has
been kept out of the mainstream of the industrialization
process of the macro-market model of the North and its role in
the international division of labour has been confined to
exporting agricultural and mining raw materials and importing
manufactured goods, a situation which has hampered the
region's develcpment., In truth and in fact, the essence of
Iatin America's economic thinking derived from its repudiation
of the situation of inequality produced by the new
international division of labour. Relations between the
developed countries, at the centre amd the developing
countries at the periphery, tended to accentuate the economic
digparities between both groups even more, because of the
constant deterioration of the  terms of  trade.
Industrialization based on import substitution at the national
level was held up as an alternative model.

In order to break the restriction of the limited national
markets, the so-called balanced growth theory was formulated
and subseguently strergthened by the theory of integration
among the countries of the region through the establishment of
the corresponding cperating mechanisms (LAFTA, CACM, Andean
Pact). According to the situation of each country, the
industrialization process evolved with very specific features
and achieved some success in the region as a whole in that
total output grew at an ammual rate of 5%. However, the
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failure to achieve either balanced growth or to accelerate the
pace of integration, coupled with a repetition at the national
level of the conditions of concentration of Income and of
centre-periphery relaticns, created an exceedingly inequitable
productive structure and rapidly exhausted all effective
gubstitution options.

Furthermore, the concentration of resources in the
substitution process led to a decline in the export rate and
reduced the capacity to purchase imports, whose ratic to
output fell from 17% to 10%. The growing demands of this
industrialization process for imports of machinery, equipment,
gspare parts arnd intermediate products and the foreign exchange
restrictions subseguently triggered off the crisis of the
present model causing deep disappointment over the failure of
the natiocnal autonomous development policies.

buring the next period (1965-1974), Latin America tended
to apply a new development strategy using an outward ¢growth
model, which was made easier by greater import demands from
the developed countries. Some of its features were different
from those of previcus periods: rapid export expansion, more
favourable terms of trade, greater access to direct
investments and to official sources of credit, a larger share
in the exports of manufactured products which came to account
for as much as 15% of the value of total exports and an
increase in the ratic of the external purchasing power which
rose from 10% to 16%. Under those circumstances, the region
achieved substantial economic growth, with unprecedented
anmial growth rates above 6%. The situation in Iatin America
changed dramatically during the period 1980-1983, when both
export growth rates and raw materials prices fell;
semi-processed and mamifactured goocds were now faced with new
protectionist policies while import prices increased.

During the period 1970-1980, internationalization of the
capital flow to the regicn increased and net indebtedness grew
to an ammual rate of 22%. This heavy flow of financial
resources enabled the region to sustain a high import demand
which in the final analysis affected intermal production
levels, for despite the magnitude of external resources, the
growth rates of output were lower than those of the previous
period: 5.6% between 1975 and 1980, 1.5% in 1981 and negative
rates in 1982 and 1982, On the contrary, the harsh external
credit conditions determined that debt servicing increased at
an anmual rate of 13% (1975-1982), and this situation sparked
off the worst financial crisis in Iatin America's history.

2. The main features of the world mineral prices

The 1973-1974 o1l crisis was in fact one phase of another
deeper crisis, the seeds of which were sown during the Second
World War and have continued to grow up to the present. That
was the crisis of mining raw materials, the basic features of
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which are outlined below. In the first place, profound changes
were occurring in the world political structure with the
inclusion of a rumber of countries which on gaining political
independence took stock of their economic and social needs and
all they had to meet those needs were some natural rescurces
including seome mining resocurces that were needed by the
developed countries. However, trade between both groups of
countries had not developed fairly and this only widened the
gap between them. Faced with this situation, the developing
countries initiated a series of measures to strengthen their
sovereignty over their resources and to cbtain a greater share
of the profits generated by the exploitation of these
resources. These measures ranged from nationalization of
foreign enterprises operating in the different countries to
the establishment of State enterprises.

After the pericd of recovering sovereignty over their
resources, producer countries began to give consideration to
forming groups to defend their commen interests, to demand
better distribution of mining income and established models
for operating in the international minerals market. For their
part, the consumer countries tock various measures which have
enabled them to reduce their dependency on minerals inputs or
at least to ensure them a regular supply. Some of these
measures included the following: promoting the increase of
naticnal production, encouraging the conservation, or limiting
the use of minerals, increasing the substitution and recycling
processes of the most critical minerals, increasing the
exploration and exploitation of marine mining resources,
establishing strategic reserves as inventories and securing
appropriate diversification of the external sources of supply
of these products inter alia, through long-term sales
contracts.

The various scenarios, which have been taking shape, have
spurred a sudden change in the world market structures among
the countries. The ineguitable supply-demand ratio which
exists between consumer and producer countries, combined with
the somewhat latent gecpolitical factors, have produced a
chain of cause and effect which has upset the difficult world
minerals market.

on the other hand, it must be realized that there are
some rather homogeneous factors which, overall, dictate the
marner in which the market usually operates, for example:

i) physical determining factors affecting the possession

and availability of mining rescurces;

11) envirommental determining factors relating to the
restrictions currently being imposed on nining
activity in order to protect the ervircrment:

i1ii) determining factors of technological substitution;

iv) political-commercial decisions affecting the structure
of the world market;

v) ecoromic determining factors affecting the ad hoc
fluctuations in demand and price stability,
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a) Physical determining factors

The size and distribution of non-mineral reserves
combined with access to them, are chviously the main physical
factors which determine potential world mineral production.
Now, in the case of non-renewable rescurces, those factors
generally impose a limit and it must be determined how far and
within what time-frame that limit is 1likely to become a
restrictive or critical element in the potential supply.

The topic of limits on mining resources has been updated
in two reports of the Club of Rome published in March 1972
(D. H, Meadows, "The limits to growth") amd in October 1974
(M. Mesarovic, E. Pestel, "Second report of the Club of
Rome™). Other reports published subsequently also tried to
define the restrictions of renewable net resources in the
evolution of economies. Of these, the following should be
highlighted: the report of the United Nations headed by
W. Leontief and published in 1977, the OECD report published
in 1979 entitled "Inter-futures" and "The global 2000 report
to the President" commissioned by President Carter and
published in 1980. All of these studies attempt, in one way or
another, to describe the world at the end of this century in
terms of a set of previously analysed parameters.

In the Ieontief study, the pessimistic natural resources
option concludes that by the year 2000 the group of developed
countries would face critical production limits of nickel,
zinc and lead. In the grouw of developing countries, this
would occur in the case of copper, zinc and lead, whereas in
the centrally-planned economy countries this would ccour in
the case of copper, nickel, zinc and lead. In the report
entitled "Facing the future" (Interfuturcs) a forecast is also
made of the mining rescurces that could be regarded as.
resexrves, because of the considerable increases in their
prices in the medium and long term. Generally, it is chserved
that the ratio of resources to reserves would be 3:1, but it
is determined that by the year 2000 there would be critical
production problems worldwide in respect of bismith, mercury,
lead, zinc, asbestos and silver.

The report commissioned by President Carter concludes
that "the relatively short 1life expectancy of certain
substances does not imply that they would be exhausted
immediately but it dees clearly indicate that the reserves of
at least half a dozen minerals —industrial diamonds, silver,
mercury, zing, sulphur and tungsten— must be increased in
order to sustain adequate production levels in the decades to
come't,

According to the figures on reserves in 1981 and
production in 1980 published in 1982 by the Federal Institute
for Geosciences and Natural Resources of Hannover (Federal
Republic of Germany), it is estimated that at the world level,
asbestos, lead and zinc reserves would reach critical limits.
In Iatin America, this situation would occur in the case of
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asbestos, chromium, cobalt, manganese, platimgm, Iungsten,
vanadium ard zinc.

On the basis of those forecasts, there is reason to
believe that there are areas or regions whose high level of
supply and access to certain mining resources places them in
the best position to make full use of them, with the
opportunity to trade with other regions that have other
resources, capital goods or technolegy. This theoretical
division of mining production on a worldwide scale would
reduce the medium-term needs for financial resources for
mining resources prospection and exploration, except these
earmarked for the production of those which are scarce,
worldwide, such as lead and zinc.

b) Envirommental factors

Some environmental pollution is caused by extraction and
processing of minerals with serious effects upon the earth,
water and atmosphere and some by the metallurgical industry.
It is highly likely that, in the future, the ratio of mineral
to sterile material and metal to mineral will continue to
detericrate, exacerbating envirommental pollution problems
even more. Furthermore, in the region, a significant amount of
nining is done in areas with a fragile ecological balance in
which replacement work can be very difficult and costly. The
possibility of marine exploitation of mineral resources brings
with it also possible problems of polluting the continental
ghelves and intermational waters. These considerations have
informed the legislation on envirormental protection in
varicus countries imposing on mining activities a series of
restrictions and additional costs which represent between 10
to 20% of the net income of many projects, making their
exploitation uncompetitive internationally, and reducing the
world mineral supply even more.

c) Determining factors of technological substitution

In earlier periods, one mineral was usually substituted
for another or for ancther type of product in the hope that in
mediim term, there would be a great difference in their
relative prices cor that better qualities would be found in the
substitute product. In this context, lower production of a
given mineral is compensated to a certain extent by increased
production of the substitute mineral. In recent years, there
has been a noticeably strong trend towards technological
substitution caused by the shift to industrial structures,
vhich make even greater use of high technology and service
industries. This process can take variocus forms, such as:

- Quantitative substitution which presumes the reduction
of the metallic inmput per unit of the end product., For
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example, the higher cost of hydrocarbons is determining how
vehicles are manufactured and consequently there is a
reduction of at least cne~third of the metallic components.

=~ Substituticn of production procedures, which input a
smaller quantity of metals, such as the changes taking place
in the electronics imdustry in the production of
nini-components.

- Functional substitution which presumes that large
production or services systems will be Yeplaced, as for
example, the <changes that are taking place in the
commnications, electronic data processing and mini-processing
systems. Obviously, wherever there is substitution, the curbs
on the production of component minerals of these industrial
activities would not be offset by increases in the production
of other minerals and this constitutes a permanent limitation.

d) Political-commercial decisions

The united stand of the developing countries has enabled
them to defend their interests in internaticnal fora. Thus,
the declaration made at the Tenth Special Session of the
United Nations General Assembly, held in 1974, was embodied in
a programme which summarizes their aspiraticne known by the
generic title of the New Intermaticnal Economic Order (NIEQ).
Subsequently, both the developed countries and the OPEC
countries refused to have any dialogue on the subject of the
NIEO and insisted that international trade should be regulated

the economic laws of a competitive market and that
multilateral decisions should continue to be taken within the
framework of the appropriate organizations: the GATT, the
World Bank and the International Monetary Fund. In 1976,
UNCTAD absorbed a part of this programme, adopted the
"Integrated Programme for Commodities" which includes the
negotiation of a series of agreements for a selected group of
resources. The fundamental element of the Integrated Programme
is the so-called Common Fund, which is an instrment designed
to meet the financial requirements deriving from the operation
of the agreements. Both producer and consumer countries would
participate in these agreements in an attempt to structure the
market of each resource. However, because no concrete results
have bkeen achieved, the aspirations of the developing
countries are once again being frustrated. The Cancin
Conference held in Mexico in 1981 met with the same fate;
however, France put forward a suggestion, which was supported
by Canada and Sweden, that the developed countries should
discuss a far-reaching allocation of resources and a technical
co=-gperation plan with the representatives of the Group of 77.
This suggestion was strongly opposed by the United States amd
the United Kingdom and for various reasons, Japan, the Federal
Republic of Germany and the OPEC countries also adopted the
same position.
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This crisis situation led the major importing countries
to establish a serles of measures intended, on the one hard,
to minimize their use of any mining rescurces that they do not
possess and on the other, to reduce their dependence on any
imported supplies that could be cut off, The exporting
countries, in order to deal with the  urgent
balance-of-payments problems facing most of them, have taken
various measures to maximize their income from mining exports
such as the establishment of voluntary production ard export
quotas in order to maintain or increase the price of their
products., In the United States the heavy reliance of irndustry
on the imports of mining preducts such as antimony (51%),
asbestos (80%), bauxite (94%), cobalt (91%), chromium (90%),
tin (80%), manganese (98%), nickel (72%), silver (50%),
potassium (68%), tungsten (52%) and zinc (67%), is causing
seriocus concern. A series of measures has therefore been
proposed, including the following (see table 18 in the
Statistical Appendix):

a) The promotion of investment abroad in its own or
shared programmes and projects, provided that this does not
hurt the domestic mining interests of the country. The main
incentives are: to reduce or remove double taxation, to reduce
inmport duties and to develop internaticnal arbitration
procedures in nationalization or expropriation disputes.

b) The maintenance of close trading relations with South
Africa, Australia, Canada and Mexico, countries on whose
minerals the United States relies heavily.

c} The strengthening of its naval power to protect
important seaways, especially those comnected with the
transportation of hydrocarbons.

d) The implementation of specific actions under the
Trioceanic Alliance, which is understood to be a combination
of the MNATO countries plus Scuth Africa, Saudl Arabia,
Australia, Brazil, Egypt, Indonesia, Mexice, Nigeria,
Singapore and Zaire, This alliance will not only achieve
greater military and economic superiority but also a high
concentration of scientific knowledge, food supplies, oil
reserves and the most Important minerals.

The Furcpean Economic Commnity is another region that is
heavily dependent on foreign sources for minerals, as shown in
the following structure: 20% of its needs are met from own
resources, 40% from the resources of other developed countries
arnd 40% from the resources of the developing countries. With
respect to the main products, its inport needs would represent
the following percentages of its total supply: alumina 84%,
antimony 91%, askestos 82%, cobalt 100%, copper 67%, chromium
100%, tin 95%, iron ore 79%, manganese 99%, mercury 86%,
molybdermm 100%, nickel 80%, gold 99%, silver 98%, lead 45%,
phosphated rocks 99%, tungsten 77%, vanadium 100% and zinc
52%. It would appear that the Commnity does not have much
scope to increase self-sufficiency in these minerals since it
is the oldest conswption centre and has almost exhausted its
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resources, High dependency could therefore be tolerated if the
EEC manages to achieve a high diversification of its supply
sources; however, while direct Furopean investment has
remajned stable for many years, it has rot reached the levels
of the United States and Japan. Furthermore, these investments
have keen directed primarily towards other developed
countries, which are politically more stable, but which also
have higher indexes of auto-consumption. Because of this, the
Eurcpean Commmnity is proposing to undertake a series of joint
reasures including the following: '

a) In its first document to the Council, in 1975, the
Comiission analysed the risks to Eurcpe of high dependency on
supplies of primary raw materials from the third world
countries and suggested basic guidelines for desveloping a
Commmanity policy in this area. This line of action is centered
on secure long-term supplies, the need to guarantee mining
investments abread, price stabilization, the possibility of
increasing the region's mining resources and the use of
economies of scale in the industrial processing of those raw
materials.

b) In 1978, the agencies of the Community declared the
mining sector a priority area and proposed ancther series of
joint measures which were also intended to promote the
exploration and production of its own resources and to
facilitate the entry of mining resocurces from abroad. These
neasures include:

i) The implementation of a multi-ammual programme of
research and development of its own resources (1978-1981).
This programme was later extended to the period 1982-1985, and
the basic aims of exploration, processing and mining
tecdhnology continued to be the focus of attention.

ii) In January 1978, the Commission also submitted to the
Council guidelines for Commmity action in the field of
research in the developing countries. These quidelines
basically referred to the activities of its mining enterprises
abroad in respect of exploration and irwvestments within the
framework of promoting and safeguiding those investments.

c) The establishment of the Iomé Convention. So far Lomé
I and ILomé II have been signed and Iomé ITI will ke signed
with 66 countries of Africa, the Carikbean and the Pacific
(ACP) early in December 1984,

i) The STABEX system which was implemented wunder the
first Convention is designed to offset the effects of 2 sudden
drop in the export earnings of the ACP, through a financial
transfer from the Eurcopean Development Fund (EDF) and which
will cease when the original position is recovered. This
system includes iron ore.

1i) SYSMIN is the system which covers the other minerals
and was instituted in Lomé II. It provides the ACP group of
countries with the minimum protection that is indispensable to
maintain and develop their export capacity in the case of
natural disasters, grave pelitical events or a drop in prices.
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SYSMIN covers exports of copper and cobalt from Zambia, Zaire
and Papua New Guinea, phosphates from Togo and Senegal,
manganese from Gabon, bauxite and alumina from Guinea,
Jamalca, Suriname and Guyana, tin from Rwanda and pyrites and
iron ore from Mauritania and Likeria.

iii) with the aim of developing the mining potential of
the ACP group of countries, the Buropean Investment Bank (EIB)
provides the appropriate technical and financial assistance
through long-term loan agreements.

Japan is ancther developed country which relies very
heavily on external sources for its supply of minerals, Its
import requirements represent the following percentages of its
total supplies of the major minerals; antimony 100%, asbestos
99%, bauxite 100%, cobalt 100%, copper 87%, chromium %%, tin
96%, iron ore 99%, marganese 97%, molybdenuam 99%, nickel 100%,
gold 94%, silver 73%, lead 75%, phosphate rocks 100%, tungsten
75%, vanadium 100% and zinc 5%%., In order to obtain or secure
a regular supply at the lowest possible cost, Japan has
pursued a policy of diversifying its extermal sources of
minerals, in the context of international market conditicns;
these sources are located primarily in the countries of the
Pacific and Asia, Australia, South America and exceptionally
in countries of Africa. This policy is applied on the basis of
two main instruments: the signing of long-term sales contracts
tied to leoans for mining equipment and direct participation
{joint ventures) in projects or mining enterprises.

The USSR is the second world producer of minerals after
the United States and possesses huge reserves of non-energy
minerals and plays such an important role in the internaticnal
market, that its minerals, metal and eneryy exports
represented 50% of the total value of its exports in 1979, In
recent years, however, these have fallen significantly while
at the same time, imports from the group of centrally-planned
economy countries have increased, especially imports of
chromiim, tin and lead. Tt is estimated that the USSR's import
requirements for the main mirerals would have the following
percentages of the country's total requirements: antimony 20%,
barite 50%, bauxite 50%, cobalt 43%, tin 11% and fluorite 47%,

Attempts by the minerals producing countries to control
their export markets have met with little success so far.
These attempts seek to attain the following main objectives:
maintaining or increasing prices in situations of surplus
supply which are produced during perieds of low economic
expansion in the industrialized countries; avoiding further
deteriocration of the terms of trade with the developed
countries; maximizing foreign exchange earnings to face their
balance-cf-payments problems. The formation of producers!
asscciations (CIPEC, IBA) on the model of OPEC was a more
sericus attempt to unite or combine the interests of the
producer countries. However, for various reasons, including
changes in the aims with which they were created and the lack
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of political agreement on their concepts and procedures, these
organizations have not been as effective as hoped.

In addition to the possibility of forming oligopolies
among producer countries, it must be borne in mind that in the
minerals market, on the one had, there are oligopolic forms at
the level of transnational enterprises with an increasing
terdency to integrate the production of a growing mumber of
minerals horizontally, including those which can be
substituted among themselves and on the other hand, those in
which wvertical integration still persists in the form of
successive phases of the production process and industrial
processing of the different minerals. These enterprises are
obviously acting in pursuit of their own interests, which in
some cases and clrcumstances mzy coincide with the interests
of the producer countries, in which case they could pursue
joint action, for example, to support prices and determine the
distribution of marginal income. Apart from this type of
enterprise, there is ancther type of intermaticnal company
which wmarkets only wining raw materials and exercises a
certain degree of influence and control over these markets.
The world crisis has served to strengthen the role of the
enterprises and improve their profitability and are becoming
one of the most dynamic agents in the minerals market.
Producer countries could therefore be associated with the
existing cnes or form organizations of this type.

While the trade policies of the importing and exporting
countries could create a measure of stability in the minerals
market, they would not be enough to overcome the problems of
the minerals crisis, which would only serve to worsen the
economic frustration of the developing countries, with the
subsequent soclal conflicts and political instability.

e] Economic determining factors

In view of the above circumstances, there is no doubt
that the price of minerals plays a most important role in
regulating international trade, and in fact the lack of
natural resources is more a problem of prices than of the
physical availability of supplies. Nevertheless, it must be
remembered that price fiwing also presents technological and
geopolitical limitations which restrict or hinder the success
of such a mechanism.

The wide and fregquent price fluctuaticns derive from
imbalances created in the supply—demand ratio, since the
elasticity of demand in those same products is relatively
wnresponsive to the more rapid variations in demand. The slow
response of the mining sector te a sudden industrial
reactivation or vice versa makes prices register significant
and in some cases extreme variations and this creates marked
distortions.
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Table 1
EFFECTS OF THE CRESIS ON THE VOLUME OF WORLD PRODUCTION OF MIKERALS

{In_percentaqes)

Period 1947-1974 Period 1974-1982

With high growth rates With low grouwth rates With positive growth rates With negative growth rates

1. Traditional non-ferrous metals

Columbium 8.5 af Copper 4.8 Thorium 6.6 Copper -0.2
zZinc [ Columbium 1.0 2inc -0.5
Lead 3.8 Tin G.4 Lead -1.4
Tin 2.7 Metallic arsenic -1.9
Metallic arsenic -0.6
11, Traditional ferrous metals
Vanadium 1.1 Tungsten 3.8 Vanadium 7.0 Manganese -0.2
Mol ybdenum 73 Tantalum 0.4 af Chromium 3.6 Iron ore -1.8
Iren ore 7.0 Tungsten 2.4 Tantalum -2.6
Nickel 6.9 Mol ybderum 0.7 Nickel -3.2
Manganese 6.5 Cobalt -3.2
Cobalt 5.8
Chromium 5.3
I11. Refining - insulating ores
Fluorite 7.5 Fluorite -0.8
Asbestos 6.5 Asbestos -0.8
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Table 1 (conel.)}

Period 1947-1974 Period 1974-1982

With high growth rates With low growth rates With positive growth rates With negative growth rates

IV, Electric use metals

Selenium 5.0 as Selenium -0.1
Cadmium 4.7 Cadmium -1.6
Tellurium 3.2 ar Mercury -3.3
Mercury 2.0 Tel lurium -8.9
V. Chemical use minerals and mezals
Potassium 9.0 Bismuth 4.4 sul phur 10.8 Potassium -0.1
Phosphated rocks 7.3 Barite 4.1 Barite 6.0 Ant imony -3.6
Sulphur 6.7 Antimony 2.4 Phosphated racks 0.4 Bismuth -4.8
Lithium -15.9
VI. Light metals
Bauxite ¢.8 Magnesium 8.2 Bauxite -0.4
Ilmenite 9.5 [imenite 1.0
Rutiie 9.3 Rutile 0.5
Magnes ium 7.7
Vil. Precious metals
Platinum 9.7 Gold 2.4 Sitver 3.0
Silver 2.2 Platinum 1.4
Gold 0.8

Source: Ses table 1 of the Statistical Appendix.

a/ Period 1965-1974.



Three situations are cbserved in the evolution of metal
prices: a long-term trend, cyclical fluctuations of the market
and short-term fluctuations., The long-term trend is so
described because its changes are slow and regqular ard
indicate a movement towards a balance between mining
production and consumption. The cyclical fluctuations respond
to the phenomena of adjustment or imbalance between supply and
demand, which react to situations in the economies of the
consumer countries and are affected by the start-up of
previcusly inactive mines. The short-term fluctuations are due
more often to speculative phencmena which are geherally caused
by forces exogenous to production and consumption in the
strict sense of the term.

3. Bvolution of production and world
consumption of minerals

As can be cbserved, the evolution of world production, during
the period under review, has not only been closely linked to
the dynamism of the domestic industrial sectors which have for
the meost part affected the levels and trends of minerals
consumption, but alse to the evolution of the intermational
economy, ‘This evolution affects the levels and trends of
fow._-aign trade and therefore, the movement of international
prices,

In the periecd 1947-1974, all the minerals except for
metallic arsenic had positive annual growth rates of
production. As a result of the world crisis, during the pericd
1974 to 1982, all the products with the exception of sulphur,
barite, magnesium and silver, saw a decline in the growth
rates of their production, in some cases even reaching
positive values while in others, the majority of them showed
negative rates (see table 1).

In the subperiods of the world crisis: 1974-1978 ard
1978-1982, the following developments in physical production
were ohsexved: :

i} An increase in production preceded an evolution in
which koth demand and prices were favourable.

- pburing the subperiod 1974-1978 the minerals in
question were: asbestos, barite, bauxite, ilmenite,
tin, magnesium, manganese, wolybdemm, silver,
platinum, thorium, tungsten and vanadium.

- During the subperiod 1978-1982 the minerals corcerned
were: barite, copper, columbiwm, tin, lithium,
mercury, gold, silver, platimum, potassium, rutile,
vanadium and zinc.

il) A decline in production (quotas), in order to
maintain or increase price levels in the face of undynamic
demand.

- During the subperiod 1974-1978 the minerals in

question were: arsenic, cobalt, columbium, fluorite,
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iron ore, 1lithium, nickel, gold, lead, potassium,
rutile, tantalum and tellurium.

- In the subpericd 1978-1982 the mninerals concerred
were: arsenic, asbestos, sulphur, bauxite, cobalt,
fluorite, iron ore, ilmenite, magnesium, marganese,
nickel, phosphated rocks and thorium.

iii) A decline in production, in view of a negative

evolution of demand and prices.

- In the subperiod 1974-1978 the minerals in question
were; antimony, bismuth, cadmium, copper, mercury and
zing,

- In the subperiod 1978-1982 the minerals concerned
were; antimeny, bigmith, cadmiunm, chromium,
molybdenum, selenium, tantalum, tellurium and
tungsten.

iv) Increases in production despite the decline in prices

because of the negative or undynamic demand.

= In the subperiod 1974-1978 the minerals in question
were: sulphur, chromium, phosphated rocks and
selenium.

- In the subpericd 1978-1982 the mineral invelved was
lead.

Taking 1974 as the base year, the physical production
index of all the minerals analysed increased to 104 in 1978
with an annual growth rate of less than 1% between both years.
The index for the year 1982 shows that the physical production
of that vyear was lower than that of the base year 1974
(index = 98) with a negative rate of =-3.2% in each of the
years during the period 1978-1982 and ~0.25% during the period
1974-1982. At the same time, the price index for this group of
minerals went from 137 to 176 for the years 1978 and 1982, in
other words, prices increased at the anmual rates of 8.19%
during the period 1974-1978 and 6.46% during the pericd
1978-1982. As a result of the evolution of the physical
production and of prices, the index of the value of production
(incomes) was 143 for the year 1978 and 173 for the year 1982,
with annual growth rates of 9.35% during the peried 1974-1978
and 4.88% during the pericd 1978-1982.

If the anmial orowth rates of income or value of
production of the first period of the crisis 1973-1978 are
compared with those for the evolution of the previous period,
1950-1973, it will be observed that there was a positive
evolution in 50% of the products analysed and a lower or
negative evolution in the other 50% (see table 2). In view of
the fact that the main export minerals in the first group are
bauxite, silver and tungsten and in the second group, copper,
iren ore, nickel, lead and zinc, this would indicate the need
for Iatin America to have a more diversified export structure,
more responsive to the variations in demand and prices.
Compared with the income levels between 1974 and 1978, it is
cbserved that the products which had greater relative
expansion were: ccbkalt, arsenic, molybdenum, columbium,
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Table 2
EFFECTS OF MINERALS ON THE VALUE OF PRODUCTION

(In percentages)

Period 1950-1973

Period 1973-1978

High growth rates

Low growth rates High growth rates

LoW growth rates

Copper

Vanadium
Nickel
Mol ybdenum

Feldspar

7.9

18.0
9.6
7.9

7.6

Zing
Lead

Iron ore
Cobal t
Tungsten
Chromium
Manhganese

Kaolin
Asbestos
Fluorite

[. Iraditional non-ferrous metals

3.7 Columbium
2.2

1. Traditional ferrous metals

5.3 Cobalt

4.9 Chromium
4.1 Tungsten
2.1 Mol ybderim
0.8 Manganese

111. Refining, insulation and other minerats

5.8 Asbestos
5.3 Kaolin
5.1

3.6

24.8
23.1
22.7
18.0

7.6

17.5
7.9

Lead
zZinc
Copper

Tantalum
Vanadium
fron ore
Nickel

Feldspar
Fluorite

3.9
3.3

-10.2

5.0
2.5
2.2
4.2

3.6
-0.2
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Table 2 (concl.)

Period 1950-1973

Period 1973-1978

High growth rates

Low growth rates

High grosth rates

Low growth rates

Sodium
Borate
Potassium

Rutile
Bauxite
1lmenite

Platinum
Industrial diamonds

8.2
7.2
6.2

1.9
8.1
6.0

10.5
8.7

Mercury

V. Minerals and metals of chemical use

Phosphated rocks
Barite

Sul phur

Antimony
Nitrates

Magnesium

Silver
Gold

iv. Metals of electrical use

5.4

5.9
4.6
4.0
1.6
4.5

Sodium
Phosphates
Sulphur
Barite
Potassium

vi. Light metals

5.2

VII. Precious metals and stones

Magnesium
Bauxite

5.4
3.9

Silver
Platinum

26.0
19.8
13.2
12.8

8.7

22.6
143

10.1
6.6

Mercury -23.7
Ant imony -1.4
Nitrates -5.9
Ilmenite 0.6
Rutite -2.9
Industrial diamonds 4.8
Gold 4.2

Source: See table 2 of the Statistical Appendix.



tellurium, thorium, tungsten, chromium, sulphur, phosphated
rocks, tin, barite, bauxite and magnesium. On the other hand,
those with a negatlve evolution were: selem.um, copper,
antimony, cadmium, zine, mercury and nickel. During the perlod
1978-1982, the products with the greatest relative expansion
in their incomes or their total wvalues were: c¢olumbium,
sulphur, barite, thorium, magnesium, arsenic, platinum and
gold whereas those with a negative evolution were: lead,
copper, tellurium, antimony, cadmium, selenium and bismuth,

As seen in table 8 of the Statistical Appendix, there was
a positive evolution in the consumption of the major minerals
during the period 1965 to 1980, with the exception of tin
vwhich after a growth rate of 1.6% during the subperiod
1965-1974, began to show negative growth in the following two
periods. However, fram the year 1980, the growth of minerals
consumption stagnated due to the cumuilative effect of the
world economic crisis which had a serious effect on mining,
even though this cccurred later than in the other branches of
industrial activity.

During this last period, copper consumption maintained a
positive growth rate of 1.9%. The greatest rate of decline
{(-8.5%) was recorded in bauxite during 1980-1983, The other
minerals maintained a negative growth rate ranging from
(-6.4%) to (~1.1%).

At the regional level, there was a gradual decline in the
develaoped countries' share of consunption and a corresponding
increase in the share of the other regions. Notwithstanding
this, the developed countries still continued to consume more
than 50% of the world production except in the case of nickel
where, in 1982, it reached only 46%.

Greater dynamism has been recorded, primarily in the
group of the cother developing countries where growing rates of
minerals consumption have been recorded. Although both Iatin
America and the centrally-planned econcmy countries have
increased their share of total world consurption, their annual
rates have followed the same trend as that of the first group
but this has been due rather to a greater decline in
consunption in the group of developed countries.
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Chapter IT

THE EVOLUTION OF THE IATIN AMERICAN MINING SECTCR

1. Contribution to the formation of the
qross domestic product

There is no definite pattern in the evolution of the
contribution of the mining secter to the formation of the
gross domestic product (GDP) in the different countries of
Latin America, during the period 1960-1974 to 1974-1982,
Whereas the qrowth rate of the GDP of extractive mining
activities of a number of countries increased between both
periods, in other cases this rate fell and even declined to
negative values. Similar situations occurred during the
subperiod 1980-1982 compared with the period 1974-1982.
However, it must be borne in mind that the annual growth rate
of the mining GDP for Iatin America as a whole increased by
3.0% from the period 1960-1974 to 5.4% in the peried
1974-1982, falling to 4.3% during the subperiod 1980-1982 (see
table 3).

According to the evolution described, mining increased
its share of the total GDP in one group of eight countries,
whereas in ancther group of weight countries it declined and
in yet a third group of three countries it remained constant
(see table 4).

It is obvicus that the expianation of the economic
phenomena presumes a perception of the aspects which created
it and clarify the why and the wherefore of their occurrence.
For this, it would be necessary to have both a theoretical
framework for the corresponding empirical research in each
country of the region in order to determine the causes of the
erratic behaviour observed in the evolution of the mining GDP.
In the context of the theories of the development of the
classical and neoclassical schools, based on  production
functicnsg, natural resources constitute one of the strategic
factors of that process. When these models were actually
applied it was difficult to measure adegluately the
contribution made by this wealth. Subsequently, in analysis
the Keynesian theory focused attention on the evelution of the
components of the final demand and the accumilation of capital
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LATIN AMERICA: RELATIVE EVOLUTION OF MINING GROSS DOMESTIC PRODUCT

Table 3

{Anrutal growth rates) af
{Percentages}

Period 1950-1974

Period 1974-1982

Subperiod 1980-1982

1. High growth rates

1. Ecuador 24.02 1. Guatemala 23.03 1. Parama 15.00
2. Dominican Republic 15.18 2. Paraguay 22.71 2. Mexico 12.22
3. Brazil 11.09 3. Mexico 11.58 3. Paraguay 8.30
4. Honduras 9.92 4. Peru 6.17 4. thile 6.82
5. Paraguay 8.26 5. Panama 5.56
6. Panama 8.16 6. L. America's mining GDP 5.38
7. Argentina 7.27 7. Uruguay 5.22
8. Bolivia 7.26
9. Mexico 6.52
10. L. America's tatal GDP 5.93
11. Lower growth rates
1. El Sabvador 4.58 1. Brazil 4.46 1. Colombia .95
2. Chile 3.27 2. L. America's total GDF 4.03 2. L. America’s mining GDP 4.31
3. L, America's mining GDP 2.9 3. Lhile 3.47 3. Brazil 416
4. Peru 2.93 4. Argentina 2.56 4, Peru 1.60
S. Nicaragua 1.90 5. Ecuador 1.70 5. Ecuador 1.45
6. Uruguay 1.86 4. colombia 0.20 6. L. America's total GDP 0.25
7. Guatemala .37 7. Honduras 0.00
8. Venezuela 8.30
9. Colombia 014
I[I. Negative growth rates
1. Haiti -4.90 1. Honduras -1.46 1. Argentina -0.31
2. Dominican Republic -1.6%9 2. EL Salvador -2.67
3. Bolivia -3.67 3. Bolivia -3.98
4. EL Salvador -3.67 4. Haiti -4.39
5. Haiti -5.00 5. Verezuela ~6.10
6. Vehezuela -5.03 6. Nicaragua ~7.33
7. Nicaragua -17.43 7. Uruguay -11.50
8. Dominican Republic -12.26
9. Guatemala -15.61
Source: ECLAC, Statistical Yearbook for Latin America - 1983.

a/ Conpstant 1970 prices.
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Table 4

(in percentages) b/

LATIN AMERICA: SHARE OF THE MINING GROSS DOMESTIC PRODUCT IN THE TOTAL GROSS DOMESTIC PRODUCT s/

Period 1960-1974

Period 1974-1982

Subperiod 1980-1982

1.

2.
3.

Bolivia
Ecuador

. Dominican Republic
. Honduras

Argentina

. Uruguay

Brazil
Paraguay

Mexico
El Salvador
Panama

. Venezuela

thile
Peryu
Latin America

. Haiti

colombia

. Nicaragua

Guatemal a
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1. Countries with a growing share

1. cthile 1
2. Peru

3. Mexico

4, Latin America
5. Argentina

6. Uruguay
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11. Countries with a constant share

1. Brazil 0.8
2. El $alvedor 0.2
3. Panama 0.2

[1I. Countries with a decreasing share

1. venezuela 12.9 to 6.7
2. Bolivia B.4 to 5.5
3. Ecuador 7.1 to 4.9
4. Dominican Republic 5.7 to 3.5
5. Hornduras 32to 2.1
&, Colonbia 1.4 t0 1.0
7. Haiti 1.9 to 1.0
8. Nicaragua 0.6 to 0.1

. thile
. Bolivia

Mexico
Latin America
Argentina

. Brazil

Paraguay
El Salvador

Cotombia
Honduras

. Parama

Peru
Venezuela
Ecuador

. Dominican Republic

Uruguay

. Haiti
. Guatemala

Nicaragua

Source: See table 3 of the text.
a/ Mining GDP includes extractive activities of mining, quarries and hydrocarbons.
b/ Series in national currency at constant 1970 prices.
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and natural resources lost the characteristic of being a
strategic wvariable. More recent thecries are once again
conceding greater relative importance to the role of natural
resources in the development process, for example, in agiving
to mining exploration a strategic value in the generation of
foreign exchange (Perloff and Dodds in 1963); in the increase
in the public sector income and as the primary accaomilation of
an exhaustible source of wealth which would have to be
carverted into cther forms of reproductive capital (Solow and
Schulze in 1974, Pearce and Rose in 1975).

It would no doubt ke useful to specify whether this set
of basic principles would be the right and proper instruments
for analysing the causes of fluctuations in mineral
preduction, the primary allocation of resources, the
distribution of income generated by mining activity and the
reallocation of the eccnomic surplus. Thus for example, a
function of Cobb-Douglas on the production model 1/ at the
aggregate level or at the level of mining enterprises,
complemented by the analysis of the opportunity cost of
foreian exchange and the criterion of the reallocation of the
economic surplus to exploration and mining research projects,
to mining infrastructure which will reduce the costs of mining
production or cother forms of reproductive capital in other
sectors, would be a technical framework that would have to be
researched empirically in each country in order to demonstrate
ites walidity as a functional analysis and programming
instrument.

2. latin america's share of world mineral resources

Mining wealth is subject to ongoing evaluation depending on
how much is known about the size of the deposits and their
econamic wvalue which in turn hinges directly on  the
international contribution of minerals and metals in inverse
relation to the extraction, production and marketing costs., It
should be borne in mind that these rescurces are composed of
primary mineral which is found in earth and marine deposits
ard of secondary metal which can be cbtained from the goods
already used or which are not being exploited (scrap). The
difficulties in interpreting and evaluating the information onh
mining resources and the need to have common classification
criteria prompted the United Nations Economic and Social
Council to approve a proposal, in March 1979, on
"International Classification of Mining Rescurces" to enable
their classification as follows:
Rl: FProven reserves in situ, the details of
which have been ascertained through
prospecting and mining exploration work.
R2: Probable reserves, determined in a
preliminary manner or inferred through
contimuity of known mineral veins.
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R3: Potential reserves, known superficially
through general geological prospecting
work, continuity of mineroloegical wveins
and formations or through surface
exposure.

RIE: Proven reserves, which are potentially

explorable in view of the price increase
or cost reductions.

Rls: Reserves that are proven but which are

economically marginal.

rl: Secondary netal.

The inventory of proven reserves (R1l} in Latin America in
1981 showed that considerable wealth existed in both metallic
and non-metallic minerals (see table 5). Compared with the
production patterns of that year, there should be relatively
larger deposits of potassium, uranium, iron ore, nicbium,
phosphated rocks, wvanadium, nickel and lithium., If it is
considered that mining projects have maturity periods of
around ten years and that investment is justified if the
reserves can guarantee that the project will last at least 20
years, it could ke estimated that the region would have
critical levels of reserves (lower than 20 years) for the
following minerals: bismuth, silver, barite, zinc and gold.

The largest mineral reserves in Iatin aZmerica compared
with world reserves for that year would have the following
percentages: nicbium 82%, columbium 77%, lithium 59%, iron ore
45%, molybderum 34%, copper 33%, bauxite 26%, selenium 26%,
and bismith 25%. From ancthexr viewpoint, the region would have
a hicgher ratic of reserves to production compared with the
other regions of the world, In the following group of
minerals: iron ore, copper, nickel, uranium, asbestos and
potassium. In contrast, this ratio would not he as favourable
as those in other regions, in respect of zine, tungsten,
cobalt and chromium (see table 6},

A common denominator of the countries of the region is
the need to have a better knowledge of mining rescurces. It is
believed, for example, that exploration work has besn done in
orily 5% of the potential mining area of Mexico and 10% of
Bolivia. Furthermore, systematic work of the type done in
Brazil, has enabled that country to become the principal
mining producer of the region, The preliminary inventory of
potential resources (R3) establishes that there may be large
deposits of copper in Chile, tin in Brazil, wanganese in
Brazil and Bolivia, nickel in Cuba, silver and lead in Mexico.

In recent years, the majority of the countries of the
region have bequn new prospecting programmes, are concluding
the preparatlon of their geclogical maps and have started the
identification and possible tracking of mining deposits in
preparing their respective metal-bearing maps. An analy515 of
these maps leads to the following prelmmary conclusions:

a) Mexico has erormous mining potential which would
have to be determined through semi-detailed gecphysical
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(In units of metric tons (MI))

Table 5

THE MINING RESERVES OF LATIN AMERICA IN 1981

Unit Minerals Totals Argentina Bolivia Brazil chile Colombia Cuba Mexico Baru Other
countries
Thousands Ant imony 630 - 366 - - - - 220 &4 -
Thousands Asbastos 5 540 - - 4 555 - 370 - 246 - 369
Thousands sulphur %0 000 - - - - - - 90 ggn . -
Thousands Barite 15 378 - - - - - 7 037 6 291 -
Nillions Bauxite 6 131 - - 2 504 - - - - . 3 627
Thousands Bentonite 12mn - - - - - 1270 - -
MT Bismith 23 55 - 13 585 - - . 5 510 4 560 -
Thous ands Boron 36 288 7 856 10 288 - 9 144 - - - 9 000 -
NT Cacimium 69 440 - - 19 800 - - . 19 720 29 920 -
Hillions Carbon 40 000 - - ‘e 38 000 - 1 000 - 1 000
NT Cobatt &4 000 - - 29 320 - - - - - 14 680
Thousands r 189 445 5 000 - 625 107 069 - 25 000 34 518 17 233
Mt Cotumbium 8 165 - - 8 165 - - - - -
13 chromium 7 000 - - 7 000 - - - - - -
Thousands Quartz 4 258 - - - - . - 4 258 .
Thousarxds Diatomite 1 180 - - - - - - 1180 - -
Thouserxis Tin 1 587 10 1 000 406 - - - 10 - 161
Thousands  Strontium 365 - - - - - - 365 - -
Thousarwds Feldspar 3 020 - - . - - - . .
Thous ands Fluorite 52 419 10 00Q - 3 300 - - - 3% 087 - 32
Thousarels Graphi te t 418 - - - - - - 1418 - -
Thousands Ilmenite 800 - - 800 - - - - - -
Thousands Tttrium 2 - - 2 - - - - -
Millions Iron ore 53 773 120 26 D65 20 827 360 240 3 500 360 600 1 700
Thousands Lithium t 299 - - [ 1 290 - - . - -
Millions Magnesium LYE .o 473 - - - - - R
Thousands Manganese 73 000 30 795 40 370 - - - 1 835 - -
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Table 5 (concl.)

Unit Minerals Totals Argentina Bolivia Brazil Chile Colombia Cuba Mexico Petru Other
countries
Thousands Mercury 8584 - - - . - & 584 . -
Thousands Molybdenum 3223 104 - 2 446 - - 190 228 255
Thousands Nicbium 6 543 B 6 543 - - - - -
Thousands Nickel 23 879 - B 2 624 - 908 17 783 - - 2 624
MT Gold 387 - - - - - - 387 - -
MT Si lver 53 055 651 2 603 - 2 386 - - 24 5 17 787 4 683
MY PEatinum 31 - - - - 31 - - - -
Thousands Lead 13 163 Q40 627 2 507 - - - 5 014 4 075 °
Thousands Potassium &4 000 - 54 480 080 - - - . 440
Thousands Rhenium 1 360 - - - 1179 131 -
Millions Phosphated 1 490 - 922 - . - 568 . .
rocks
Thousands Rutile S8 000 - - 57 800 - - . - 200
MT Selenium 57 264 - - - 34 044 - 5 423 12 ™8 4 990
MT Tantalum 34625 461 3 164 - - - - - -
WT Telturium 3 200 - - - - - 3 200 -
Thousands Fuller's earth 320 - - - - 320 -
Thousands Rare earths 318 - 318 - - .
Thous ands Thor ium 54 - - - - - . - -
Thousands  Tungsten m 3 40 42 - . - 21 5 -
Thousands Uratiium 225 30 - 78 - - - 1"z - -
Thousands Vanadium 223 - - - 127 - . - 95
Thousands Gypsum 114 062 - - - - - 114 062 -
Thousands Todine 3483 . - - 363 - - .. . .
Thousands Zinc 15 907 82 964 4 530 - - - 2 892 & 989 -
Thousands Zirconium 895 . - 893 . - - 2 - -

Source: See table 25 of the Statistical Appendix.
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Table 6

LATIN AMERICA: SHARE OF WORLD RESERVES, PROGUCTION AND CONSUMPTION OF MINERALS - 198071981

Participation in percentages Ratios of reserves to: Ratios of reserves to: Production of
other regions

Winerals Reserves Production Production Consumption Consumption Production Other develop- Developed Centratly Worid total
minerals metals ing countries countries planned
economy
countries
Niobium 82 82.2 503
Columbium 77 . - .-- . -
Lithium 59 59.0 1.2 1.2 16 443 332
Iron ore 45 18.3 3.5 3.1 3 360 S77 7 172 180 233
Mol ybdenum 34 13.4 1.0 2.8 1 074 230 904 &0 76 87
Copper 33 20.6 12.6 6.4 381 nq 7 &0 39 3
Bauxite 26 27.2 5.7 3.9 1 686 243 544 156 68 252
Selenium 26 16.7 1.0 1.5 1 974 180
Bismuth 25 37.4 16.8 184 38 18
Nickel 24 9.0 5.3 2.1 1 492 356 218 55 120 134
Silver 23 32.2 2.9 176 15
Fluorite 17 19.7 - 19.8 56 56 80 m 17 64
Tin 16 15.4 12.8 5.7 144 & 34 42 70 42
Arit imony 5 29.9 3.6 8.2 122 i3
Cadmium 10 5.1 2.1 3.1 119 72
Uranium 0.4 0.4 0.8 639 1203 33 59 58

Barite 15.% - 16.5 12 13

9

Lead 8 10.3 8.3 7.8 &7 35 30 56 26 43
7

Zinc 7 16.7 7.0 5.6 435 17 43 52 21 38



1947

Table 6 (concl.)

Participation in percentages Ratios of reserves to: Ratios of reserves to: Production of
other regions
Mineraks Reserves Production Production <Lonsumption Consumption Production Other develop- Developed Centrally World total
minerals metals ing countries countries planned
economy
countries
Tantalum [ - . - . .
Asbestos 5 2.9 - &7 16 39 21 33 k14 25
Mercury 5 1.1 0.8 5.3 24 nz e aan
Tellurium 5 18.8 vue 0.2 3 200 34 e . aee
Manganese 8 10.6 10.6 11.2 50 53 8 123 58 68
Tungsten 4 10.2 3.4 3.4 60 20 % 40 &4 49
Phosphated rocks ? 2.2 - 4.7 235 493 3 316 203 290 521
Zirconium 2 0.6 en vee . .
Cobalt 1 5.3 - 1.5 89 25 98 83 265 112
Gold 1 6.5 1.9 2.2 15 4 ven e cer
Potassium 1 0.1 . 6.3 36 2 286 51 235 430 325
Vanadium t 1.3 1.3 1.7 384 490 108 416 536 469
Chromium less than 1 3.6 3.3 4.3 17 20 478 628 58 363
Magnesium less than 1 - - 6.2 24 - e .
Platirwm tess than 1 0.2 aee 23.6 less than 1 ki ven 275 62 173
Rutile less than 1 0.1 - - - 129 153 3¢ 193 64

Source: 1. Mining production, reserves and corsumption: see tables 3, 6 and 9 of the Statistical Appendix.
2. Metallurgical production: Metallgessellschaft Aktiengessellschaft, Metal Statistics, 1972-1982.



or geochemical exploration in an area estimated at over
1.5 million square kilcmeters.

k) The majority of the countries of Central America have
a geological structure with metal-bearing features similar to
the volcanic formations of the Sierra Madre in Mexico and the
potential has not been duly explored. The copper-bearing
district of Panama may also extend to cother countries of this
subregion.

¢) The respective maps of the Andes mountain range
identify a vast mining potential which could be extensively
and intensively explored.

d) The territory lying between the outlets of the Orinoco
arnd Amazon rivers could become ancther metal-bearing province
of prime importance once the appropriate procedures have been
laid down to facilitate access to the interior of the jungle.

e) Brazil's size and excellent metal-bearing features are
making it possible to utilize remote sencors intensively for
example, in the Radam-PBrazil project.

f) Argentina may also be able to increase its mining
production if detailed exploration of th€ Andean region is
concentrated in the area extending from the province of Jujuy
to the Neuguén.

g) The eastern part of Paraguay has a geological
structure which suggests that there are copper and carbon
deposits which could be confirmed through field exploration.

3. The evolution of mining production

In order to arrive at a mumber of behaviour patterns of mining
production, first of all, a complementary analysis was done
worldwide, of the period prior to the world crisis, 1965-1974,
the first period of the world crisis 1974-1980 amd the peried
during which the mining crisis worsened, 1980-1983
(see table 7).

The production of the majority of the 35 products
analysed achieved moderate anmual growth rates which
fluctuated between 0.4% (tantalum) and 4.7% (chromium} during
the first pericd. This group includes the following major
export products of Iatin America: copper, tin, iron ore,
silver, lead and zinc. During this period, about one third of
the minerals reached anmual growth rates of werld production
that fluctuated between 5% (selenium) and 18.5% (phosphated
rocks). This group inciudes the following wmajor export
minerals of Latin America: bauxite, nickel and tungsten. On
the other hand, only four minerals showed negative expansion
average rates which ranged between -0.3% (mercury) and -4.1%
{cadmium) .

During the period 1974-1980 there was a group of products
with anmual negative expansion rates ranging from ~0.1% (zinc)
to -9.1% (iron ore). Except for a group of seven minerals, the
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Table 7
ANNUAL GROWTH RATES OF THE WORLD PRODUCTION OF THE MAIN MINERALS

Period 1945-1974 Period 1974-1980 Period 1980-1983

Minerats High Low Negative High Low Negative High Low Negative

rates rates rates rates rates rates rates rates rates
Antimony 1.5 -1.9 -9
Metallic arzenic 2.1
Asbestus 2.8 1.4 -5.2
Sulphur 4.4
Barite 3.0 21
Bauxite 8.6 3.2 -5.3
Bismuth 1.4 -5.6 5.7
Cadmium -4.1 -0.3 -1.8
Cobalt 8.6 D -9.7
Copper 4.1 -0.5 1.7
Colunbium 8.5
Chromium 4.7 4.6 «6.8
Tin 1.8 0.1 -3.7
Fluorite 6.0 -0.6 2.8
Iron ore 4.3 -2.1 13.8
Ilmenite 1.4 0.5
Lithium -2.% 138.1
Magnes ium 3.5 16.0
Manganese 2.9 2.7 -5.3
Mercury -0.3 -5.3 5.1
Mol ybdenum 3.0 3.9 -16.4
Nickel 7.1 -0.9 -4.3
Gold 1o -2.2 5.5 .
Silver 1.8 0.4 5.9
Platinum 7.7 1.1 -1.6
Lead 2.9 -1.3 -1.4
Potassium 6.7 0.9
Phosphated rocks 18.5 1.8
Rutile 4.6 5.1
Metallic Selenfum 5.0 7.6
Tantalum 0.4
Metallic tellurium 3.2 16.5
Tungsten 9.0 6.2 -8.2
vanadium 10.1
Zinc 3.1 -0 1.3

Soupge: See table 1 of the Statistical Appendix.



expansion rates of the others had fallen lower than the rates
achieved during the earlier period.

The last period 1980-1983, showed a predominance of one
group of 15 minerals with negative expansion rates ranging
from -1.4% (lead) to -16.4% (molybdenum}. However, it should
be mentioned that there was notable recovery, during this
period, in iron ore, gold, silver, lithium and bismuth
production.

It can be seen from the analysis of 20 products, that
Iatin Americdn mining production expanded more than world
production of 14 minerals, during the period 1960-1980. This
group includes the following main export products: copper,
tin, iron ore, nickel and tungsten. Nevertheless, the highest
growth rates were achieved by "non-traditiocnal minerals" such
as vanadium, cobalt, platimum, molybdenum and uranium.

The greatest differences were noted during the period
1980-1983, when the growth rate of world production increased
in only one product: iren ore, whereas Iatin American
production achieved growth in the following eight minerals:
copper, tin, iren ore, molybdenum, platimm, lead, turgsten
and zinc. At the other end of the scale, world production
showed negative rates for 12 minerais whereas in Iatin
America, that same group was composed of seven minerals hut
with greater reductions than the world level in the case of
asbestos (-1.0%), bauxite (-11,1%), chromium (-23.0%), cobalt
(-59.1%) fluorite (-9.2%), manganese (-6.3%) and nickel
(=7.8%) (see table 8).

4. Consumption levels of the major minerals

As indicated before, the impact of the crisis on levels of
mining production would ke linked to the effect of the crisis
cn the internal 1levels of consumption and intermational
demand. ILocking at the group of major metallic minerals
exported from ILatin America it can be observed that during the
period 1850-1960, the annual growth rate of consumption in the
region fluctuated between 2.4% for tin and 11.5% for bauxite,
During the period 1960-1980, the variation was 3.3% for iron
cre and 15.1% for nickel. For iron, the growth rates of its
consumption were 7.4% in the subpericd 1965-1974, =2.8% in the
siubperiod 1974-1980 arnd 19.9% in the subpericd 1980-1983 (see
table 9).

During the period 1960-1980, the annual growth rates of
consumption in this group of minerals in almost all cases
doubled the rates for mining production of the region, showing
extreme proportions between 50% for iron ore and 277% for
zinc. Despite these high consumption rates, the proportion of
production earmarked, in 1984, for regicnal consumption
fluctuated between 15% for bauxite and 76% for lead. Eowever,
if the difference indicated between the growth rates
of production and consumpticon is maintained it can be assumed
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Table 8

ANNUAL GROWTH RATES OF THE RELATIVE EVOLUTION OF MINERAL PRODUCTION

Minerals Latin America other devetoping Developed Centrally planned World total
countries countries economy countries

1960-1980 1980- 1983 1940- 1980 1980- 1983 1960- 1980 1980-1983 1966~ 1980 1980-1983 1960-1980  1980-1983

Asbestos 6.1 -1.0 5.3 -10.0 1.9 -10.9 6.5 -0.6 4.1 -5.2
Bauxite 31 -11.1 10.1 4.2 9.2 -4.0 4.2 -0.6 6.2 -5.3
Chromium 5.3 -23.0 0.5 -8.2 6.3 -10.2 5.4 1.6 4.0 -6.8
Cobalt 18.1 -89 3.6 -11.7 5.2 -1.2 5.5 2.t 4.3 -9.7
Copper 3.5 3.3 2.7 0.6 2.7 -1.9 5.4 3.5 3.4 1.7
Tin 2.4 5.4 1.5 ~8.4 4.5 -1.9 -1.8 1.8 1.1 -3.7
Fluorite 4.7 -9.2 14.9 -6.6 33 -8.9 5.3 6.5 4.9 -2.8
1ron ore 6.5 19.4 [ 1.3 2.3 5.3 4.6 23.8 3.8 13.8
Imenite - - -0.62 - 5.4 - 4.4 - 5.0 -
Mangarese 4.8 -11.8 2.2 4.9 7.6 -17.5 2.4 0.2 3.4 -6.3
Mo Lybdenum 10.6 18.5 9.7 -13.7 4.7 -32.8 33 4.4 5.0 -16.5
Nickel 7.2 -7.8 7.1 -6.6 2.2 -9.6 51 5.2 4.0 4.3
Platinum 13.9 15.5 -24.0 217.5 7.0 -7.1 12.1 3.5 8.7 -1.7
Lead 0.3 83 - 0.2 -7.8 2.5 -2.1 3.0 -£.2 2.1 -1.4
Potassium -5.3 - 12.1 - 6.7 - 7.3 - 5.8 -
Phosphated rocks 6.2 - 5.5 - 6.0 - 7.1 - 6.1 -
Rutile 4.0 - 20.5 - 6.6 - 28.5 7.8

Tungsten 4.4 5.2 2.7 -12.8 3.8 -14.7 1.9 -6.8 2.7 -8.6
Uranium 7.4 - 7.0 - 3.3 - - - &b -
Vanadium 28.5 - - - 6.4 - 27.9 - 8.5 -
Zinc 2.8 4.3 1.2 33 3.1 1.1 3.9 -0.4 3.2 1.3

source: See table 3 of the Statistical Appendix.
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Table 9
EVOLUTION OF THE WORLD CONSUMPTION OF THE MAIN MINERALS
(Annual growth rates)

(Percentages)

Period 1965-1974 Period 1974-1980 Period 1980-1983
Minerals High Low High Low Negative High Low Negative
rates rates rates rates rates rates rates rates
1 Bawxite
a) Latin America . 7.2 - - - - -10.9
b) Other developing countries . 10.4 - - 2.3 -
c) Developed countries . - 0.4 - - - 4 4
d) Centrally planned economy countries . - 3.9 - - -4.3 a/f
TGTAL - . - 1.8 - -8.5 a/
IT Cadnium
a) Latin America 22.5 13.3 - 7.6 -
b} Other developing countries 9.8 - 16.0 - - 9.7 - -
c) Developed countries - 3.0 - - -1.6 - - 0.8
d) Centrally planned economy countries 5.4 - - 3.2 - - 2.2 a/
TOTAL 3.6 - 0.0 - 1.5 af
111 Copper
a) Latin America 7.3 7.9 - - -13.3
b} Other develaping countries 7.3 - 12.5 . - 11.4 . -
c) Developed countries - 2.6 - 0.4 - - - -1.8
d} Centrally planned economy countries 5.2 - - 4.6 - 0.5 af -
TOTAL - 3.4 - 2.1 - - 1.9 a/ -
IV Lin
a) Latin America - 4.6 - 3.4 - - - -3.1
b) Other developing countries - 0.0 - 2.8 - " 2.5 .
c) Developed countries - 1.3 - - -3.1 - - -2.9
d) Centrally plammed economy countries . 3.0 . 1.2 - -0.9 a/
TOTAL - 1.7 - - 1.6 -5.1 a7



Table 9 (concl.)

Period 1965-1974 Period 1974-1980 Period 1930-1983
Minerals High Low High Low Negative High Low Negative
rates rates rates rates rates rates rates rates
YV Iron are
a) Latin America 7.4 - - - -2.8 19.9 a/ -
b) Other developing countries - 1.6 10.3 - - 8.2 a/ - -
¢} Developed countries 5.1 - - - -2.0 - - -12.2 a/
d) Centrally planned economy countries - 4.2 - 3s . - - -2.0 a/
TOTAL - 4,7 - 0.4 5.8 af
VI Magnesjium
a) Latin America 25.1 - 4.9 - - - -29.3 a/
b) Other developing countries - 26.0 - - 11.8 as - -
c) Developed countries 5.1 . - . -2.2 - - 8.1 a/f
d) Centrally planned economy countries 7.0 5.2 - - 1.2 a/ -
TOTAL 6.0 - - 0.2 - 6.4 af
VII Nickel
a) Latin America 20.9 - 6.4 - 0.0
b) Other developing countries 10.7 - 1.3 . - 8.1 - -
¢) Developed countries 5.8 - - - -1.2 - - 6.4
dy Centrally planned economy countries - 4.0 3.2 - 2.1 .
TOTAL 5.6 - - 0.2 - -5.8
VIII Lead
a) Latin America 6.9 - - 1.7 - - -8.1
k) Other developing countries 9.5 - 7.7 - - 6.3 - .
c) Developed countries - 4.5 - - -0.3 - - -1.2
d) Centrally plamned economy countries 6.3 . 3.6 . - 0.0 a/ -
TOTAL 5.2 - 1.2 - 1.1 a/
IX Zinc
a) Latin America 8.7 6.5 . - -4.9
b) Other developing countries 8.5 - 7.9 - - &1 - -
¢) Developed countries - 2.3 - - -1.5 - - -0.1
d} Centrally plamnmed economy countries 8.0 - 2.3 - - 1.4 a/ -
- 4.3 0.5 - - - 1.7 as

TATAL

Source: See table 7 of the Statistical Appendix.

a/

Period 1980-1982.



that by the year 2000, the greater part of minerals production
in Iatin America would be consumed within the regjon.

Considering that minerals consumpticn is to a large
extent dependent on industrial expansion, a more detailed
analysis of this consumption would have to include the
technical ratios existing between both the industrial ard
mining sectors in respect of mining output and by countries of
the region. Between 1960 and 1974, the annual industrial
growth rate of Iatin America was approximately 7.0%, whereas
the corresponding rate for mining producticn reached 3.3%. On
the whole, a relatively close correlation was established
(R2=0.78) between both growth rates for this period. Daring
period 1974-1980, the correlation between both sectors was
even closer (R2=0.94), but conversely since while the
industrial secter showed a decline in the rate of expansion,
the mining sector increased its growth rate, perhaps because
of its improved bargaining power on the internaticnal market
or because of the greater expansion of that market. This
situation could be showing that the suwrplus of mining
production has found an appropriate outlet through exports.

During the period 1980-1982, whereas the growth rates of
industrial production maintained their downward trend, the
mining sector showed a sharp decline in 1981 (going from 12.8%
to 0.6%) and a significant recovery in 1982 (11.8%); as a
result, during this period, the ratio alsc fell (R2=0.5%3). The
drop in dgrowth rates of industrial production was caused
primarily by the decline in production in Argentina, Brazil,
Peru and Venezuela, in 1981 ard in Argentina, Cclombia, Chile,
Mexico and Peru, in 1982. At the same time, the decline in
manual production in 1981 was caused primarily by the drop in
production in Brazil, Colambia, Ecuador, Guyana, Honduras,
Jamaica, Nicaragua, Peru, the Dominican Republic and Suriname.
The positive rate achieved by mining production in the region
in 1982 was caused primarily by the recovery of production
levels in Brazil (6.4%) and the high production rates in Chile
(15.1%), =ince it must be borrne in mind that during that year
the mining production rates were negative in Argentina,
Bolivia, Cuba, Ecuador, Guyana, Haiti, Jamaica, the Dominican
Republic, Suriname and Venezuela.

With respect to the main export products from Tatin
America, the follewing ratics have been established between
the impact of the prices on consumption levels and of these
levels on production levels {see table 9}. '

a) Beuxite: During the period 1970-1980, whereas
consumption in Latin America grew at an annual rate of 7.2%,
production fell at the rate of =2.7%. During the follewing
peried, 1980-1983, production contimued to decline but at an
anmual rate of -0.3% following a decline in consumption at
anmial rates of =10.9%. This difference in the performance of
the consumption and production of bauxite caused not only a
low correlation coefficient of (R2=0.12) but also a low
inverse coefficient, which showed that production was meore
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dependent on the vagaries of foreign trade and other diverse
factors.

b) Copper: The annual growth rates of copper consumption
in the region were 7.3%, in 1965-1974, of 9% in 1974-1980 and
-13.3% in 1980-1983. For their part, the corresponding
production rates were 3,8%, 2.8% and -3.6% and in this case
had a high correlation ceefficient of (R2=0.86) for the anmual
data over the period 1965-1983, which would mean that for each
1% of growth in copper production, consumption would have to
increase at rates of 2% to 4%.

c) Tin: The anmial growth rates of regional +tin
consumption were 4.1% and -3.1% for the periods 1965-1980 and
1980-1983 respectively. The corresponding regional production
rates were 2.0% and 0.9% between bhoth periods. As the
correlation coefficient between consurption and production is
relatively high (R2=0.64), for every 2% increase in
consumption, production could be expected to increase at
around 1%.

d) Iron ore: During the pericd 1965-1974, the growth
rates of regicnal consumption and production of iron ore were
7.4% and 11.7% respectively. During the subsequent period
1974-1980, these rates fell to -2.8% for consumption and -4.7%
for producticon, rising in the following pericd 1980-1982 to
19.9% for consuwption and 8.2% for production., With a
relatively high correlation coefficient between both variables
{R2=0.64) it is fairly certain, that for each increase in
consurption of 2%, production will increase at arcund 1%.

e) Nickel: The arnual growth rates of nickel consumption
and production in the region showed a declining trend since
consumption rates fell from 20.9% during the period 1965-1974
to zero during the pericd 1980-1983 and production rates fell
from 11.3% during the first period to -4.1% during the second
period. With a high correlation coefficient (R2=0.87) it can
ke reliably expected that for each increase in consumption
between 2% and 4%, production would grow at around 1%.

f) lead: The growth rates of regional lead consumption
also showed an upward trend, with annual values of 6.9% during
the period 1965-1974, 1.7% during the period 1974-1980 and 1%
during the period 1980-1982. On the other hand, production
rates in those pericds were as follows: 2.5%, -4.6% and 9.8%,
with the historical series of annual data showing a very low
production to consumption ratic (R2=0.17).

g) Zinc: Regicnal consumpticn and preduction of zine keth
showed an upward trend in their expansion rates, with negative
figures during the last peried. The high correlation
coefficient (R2=0.92) means that for every 1% increase in
production a 3% increase in consumption would almost certainly
be needed.

another of the basic features of the ratio between the
mining and industrial sectors is in fact the low level of
industrial profit earned from mining production earmarked
specifically for the international market. Among the metallic
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minerals which had the lowest proportions processed
industrially, in 1980, were lithium, selenium, molybdernm,
antimony and iron ore with proportions processed of 2% to 19%.
on cother hand, the products with the highest proportions
processed of between 50% to 100%, were vanadium, manganese,
chromium, tin, lead and mercury. The growing demands of
regional consumption and the need to substitute smaller
volumes of exports for higher added value would determine how
much effort would be needed to increase wmetallurgical
production in the region and would perhaps require greater
volumes than would have been destined for mining production.
In this sense, in order to make the best use of the technical
and economic advantages of economies of =scale and of the
integrated plants and the concentration of the continent's
mining reserves, an analysis must be made to determine whether
a single regional metallurgical structure or at least highly
complementary industrial structures can be established in the
different countries, depending on the availability of minerals
and the opportunities for industrial development.

Minerals consurption, per capita, in ILatin America is
still far below that of the group of developed countries. It
rarges from 2% to 4% of corsumption per capita in these
comntries for uranium, selenium, cckalt and gold and in
proportions of 73% to 84% for bauxite, barite, bismuth and
manganese (see table 10).

Perhaps its metallic infrastructure requirements, its
need to reconvert its thermal energy sources using
hydreelectric energy and to increase both its domestic and
forelgn means of transport and the machinery and metallic
equipment regquirements of the mining metallurgical sector
itself and of other industrial agricultural and service
sectors are Xeeping Iatin 2America's mineral and metal
consumption at the growth rates of past decades. This
situation will continue, since the annual population growth
rates will be arcund 2.5% and the income elasticity of these
products went from 1.8% to 3.1% during the period 1963-1973.

5. Latin American trade

In 1980, Latin America's minerals and metals exports consisted
primarily of 19 products, nine of which represented about 95%
of the value of those exports: copper (36%), iron ore (23%),
zine (11%), bauxite (8%), silver (7%), gold (4%), nickel and
tin (3% each) and lead (1%). Antimony, lithium, molybderm,
bismith, cadmium, cobalt, rutile, selenium, tellurium and
turgsten all had lower percentages.

During the period 1970-1977, the highest growth rates of
Iatin America's minerals and metals exports in terms of
volume, were in the metals exports of tin, raw steel, zinc,
lead and aluminium with corresponding reductions in
the exports of their respective minerals and concentrates. The
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Table 10

ESTIMATE OF CONSUMPTION PER CAPITA OF MINERALS - 1930
Latin America in proportion to the
consumption per capita of other regions

Other Central ly

Unit Minerals Latin Argentina Brazil Mexico Peru Venezuela The other developing Developed planned

America countries countries countries econoamy

countries
Gr Antimony 15.07 25.56 18.05 33.13 1.67 1.88 0.30 5.04 0.35 1.06
Kg Asbestos 0.93 0. 67 1.46 .86 0.44 0.63 0.54 7.75 0.37 0.58
Kg Barite 3.54 2.41 0.93 4. 77 3.94 3.38 6,19 4,37 0.82 3.37
Kg Bauxite 16¢.30 12.81 14.47 9.61 - 35.13 2.63 3.75 0.13 0.73
Gr Bismuth 1.78 .85 0.21 8.23 - - 0.063 [ 14 0.84 6.36
Gr Cadmium 1.63 - 1.43 5.7 - - - 604 0.10 0,63
Kg Chromium 1.18 0,19 2.85 0.73 0.22 0,44 - 1.71 .20 0.49
Gr Cobalt 1.40 5.1 2.28 o.77 - 0.63 0.10 3.68 0.04 0.39
L¢: Copper 1.41 1.96 1.99 .76 1.06 - 0.58 7.42 g.18 0.87
g Tin 0.03 0.04 0.04 c.03 - - 0.03 3.00 017 0.75
Kg Fluorite 2.63 0.07 - 13.11 0.1 0.06 0.04 8.22 1.30 2.41
Kg Iron ore 45.33 50.22 75.37 52.97 - - 16.82 2.86 0.13 0.34
Gr Lithium 6.22 0.96 0.43 . - 2.00 0.04 0.21
Kg Magnesium 0.06 . 0.05 0.25 - - - 0.2% 1.20
Kg Manganese B.45 5.78 17.91 7.03 0.1 0,13 1.28 3.81 0.84 1.04
Gr Mercury 0.99 2.22 1.52 0.97 - 0. 0.30 7.62 0.22 0.57
Kg Melybdenum 0.01 - 0.02 0.01 - - - - 0.08 1.00
Kg Nickel 0.05 - 0.09 0.04 - - 0.02 5.00 0.08 0.38
Gr Gold 0.07 0.04 0.09 - 0.22 0.13 g.o8 7.00 0.06 0.37
Gr Silver 0.85 1.67 0.98 - Q.94 1.21 1.93 G.10 Q.49
Ge Platinum 0.14 0.30 - - 2.28 0.08 - 7.00 1.068 2.00
Kg Lead 0.7% 1.70 0.67 1.37 1.44 - 0.29 5.64 0.1% 0.74
Kg Potassium 4.99 1.44 8.60 2.03 0.39 0.31 5.14 8.60 0.26 0.67
Kg phosphated rocks 17.94 t.89 33.01 23.15 .78 1.19 5.75 3.78 0.16 0.81
Gr Selenium 0.08 0,52 - g.19 - - .02 4.00 0.04 0.47

Gr Tellurium - 0.04 - - - - -

Gr Tungsten 5.19 2.22 9.97 4.16 13.89 Q.06 0.04 3.55 0.18 0.29
Gr Uranium 1.00 3.22 1.32 - - 0.03 3.45 0.02 .
Gr Yanadium 1.65 - .53 - - - 0.24 4.71 0.07 0.18
Kg Zinc 0.99 1.15 1.12 1.27 1.28 1.63 0.41 3.96 .21 0.83

Scurce: See tables 9 and 10 of the Statistical Appendix.
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Table 11

EVOLUTION OF THE WORLD AND LATIN AMERICAN EXPORTS OF THE MAIN METALS AND MINERALS
(Anpnual growth rates of the trade volumes)

Main importers

Exports of: Europe Japan, United States Other countries Totals
1970- 1977 1977-1981 1970-1977  1977-1981 1970-1977  1977-1981 1970-1977 19771981 1970-1977  1977-1981
1 Aluminium
a) World 1.3 0.2 8.4 23.0 9.8 1.4 -10.8 166.7 3.8 51
b) Latin America -8.8 7.8 70.9 8.2 21.8 -2.1 60.8
I A Bauxite
a) Worid 2.6 0.9 5.5 4.9 -1.2 1. 7.0 4.4 3.3 -0.8
by Latin America 1.0 10.1 2.9 -10.6 -3.7 -2.2 -9.5 i5.4 4.2 0.6
11 Metallic_copper
a) Workd 1.7 3.7 1.4 4.9 2.9 2.1 50.6 -4.2 1.5 -2.1
b)Y Latin America 0.9 1.1 4.5 9.7 -2.2 10.1 - - 0.5 4.3
11 A Copper_concentrates
a) World 13.2 2.9 8.8 4.3 8.2 -11.8 9.6 2.5
b} Latin America -1.1 21.6 5.3 13.5 -56.3 28.5 2.5 16.7
[11 Metallic tin
a) World 0.3 -1.2 0.7 1.7 -1.0 1.0 1.3 5.4 -0.2 0.2
by Latin America 5.6 . 46.5 13.2 &7.7 -20.8 443 2.4
111 A Tin concentratesg
a) World 5.4 -15.8 - 5.1 -48.7 - -3.7 -20.3
b) Latin America -9.2 -24.2 - 5.0 .- - 5.5 -23.9
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Table 11 (concl.)

Main importers

Exports of: Europe Japan United States Other countries Jotals
1970-1977  1977-1981 1970-1977  1977-1981 1970-1977  1977-1981 1970-1977  1977-1981 1970-1977  1977-1981

v Metallic lead

a) Wortd -0.6 1.9 49.7 19.2 0.6 -18.2 2.3 9.0 0.3 4.7

b) Latin America 4.8 -19.6 42.1 31 -22.4 -22.9 4.6 -16.2
IV A Lead concentrates

a) World 6.8 3.9 -1.1 7.2 5.9 -16.0 - - -5.4 2.5

b} Latin America -15.0 13.0 3.6 10.0 1.6 - -35.8 - - 5.8 1.4
v Metallic zine

&y World 8.7 -3.4 4.0 1.9 11.4 3.6 -4.7 -2 B.9 0.1

by Latin America 16.5 -27.6 -5.4 -22.8 3.2 8.3 - - 5.8 0.8
VA Zinc concentrates

a) wWorld 2.2 0.9 -0.1 -2.3 -18.8 1.4 . . -0.1 -1.2

b) Latin America 18.2 -1.4 -1.6 -3.9 -19.6 8.2 . . 3.6 1.8
VI Raw steel a/

a) Warld 1.2 -0.9 - - 7.0 -5.2 8.4 -1.3 4.3 -1.3

b} Latin America - - - - 7.6 1.2 10.9 21.9 9.6 14.9
¥l A lron ore concentrates b/

a) World -0.6 -0.3 -4.5 2.5 -10.4 -5.6 - - 3.8 0.3

b) Latin America 0.4 5.9 -4.8 6.1 -21.3 -13.8 - - -6.5 3.4

Source: See table 14 of the Statistical Appendix.
af Period 1973-1978 and 1978-1982.
b/ Period 1975-1978 and 1978-1981.



exception to this group of products was copper, whose exports
of both minerals and concentrates had higher growth rates than
those of blister and refined copper. However, in both cases
the growth rates were lower than those achieved in world
production and this wasz also true for world exports of
aluminium, bauxite and metallic zinc. Finally, from table 11
it will be seen that the greatest variations occurred in
exports to the United States and Furopean markets.

During the subsequent pericd 1977-1981, the same
situation that had obtained in the previous period continued,
except in the case of lead, whose exports of minerals and
concentrates fell much less. During this period, exports of
aluninium, copper concentrates, raw steel and iron ore
increased. The greater dynamism of these products was due
mainly to the wider fluctuations in exports to the markets of
Japan (aluminium and iron ore), the United States (copper
minerals) and other countries (raw steel).

In terms of wvalue at constant 1975 prices, the annual
growth rates of the exports of this group of minerals and
metals, which was 2.8% during the period 1970-1974, fell at a
rate of ~0.7% per year during the period 1974-1980 and fell
even further during the period 1980-1982, at an anrmal rate of
~2.7%. During this latter period, positive rates were chserved
in all the exports from Brazil, except for exports of silver;
copper, tin, iron-steel, silver and zinc from Peru; copper and
ateel from Mexico; zinc from Bolivia and bauxite-aliminium
from Venezuela (see table 12). On the whole, the exports of
these products grew during this period at annual rates of 8.8%
in Brazil, 0.6% in Peru and 2.4% in Venezuela. The cther
countries showed negative growth rates ranging from -0.4% in
Cuba to -48,7% in the Dominican Republic. As a result of this
very uneven evolution, in 1982 the share of the different
countries in the exports of minerals and metals from the
region were ag follows: Bolivia 4.6%, Brazil 27.4%, cChile
24.8%, Cuba 3.3%, Guyana 1.2%, Jamaica 6.B%, Mexico 4.0%, Peru
15.8%, the Dominican Republic 0.4%, Suriname 4.1% and
Venezuela 7.9%. It should be borne in mind that the exports of
two or three countries account for a high percentage of the
region's exports of each product and that, therefore,
fluctuations in the international market of particular
products in some cases affect one group of countries and other
products ancther group, which makes it difficult to organize
large groups of regicnal producers per product (see table 13).

The figures in table 14 indicate that the region's share
in world minerals and metals exports fell from 7.1% to 5.7%
between 1970 and 1980 and increased to 6.0% in 1983. During
the first period, the largest reductions were observed in the
region's exports to Canada, the countries of the FEuropean
Commnity, the centrally-planned ecconamy countries, the United
States and other developed countries but the share of
interregional exports and exports to Japan and other
developing countries increased. During the second periocd, the
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Table 12
LATIN AMERICA: EVOLUTION OF THE EXPORTS OF THE MAIN MINERALS AND METALS

(Annual growth rates at constant 1975 prices)

(Percentagesg)

Products/Exporting countries 1970-1974 1974- 1980 1980-1982 Products/Exporting countries 1970- 1974 1974-1980 1980- 1982
Bouxite-Alumina-Aluminium 1.7 5.0 3.5 Nickel 4.8 0.4 -10.5
a) Brazil 30.9 9.7 23.5 a) Brazil - ..
by Guyana s 1.0 -22.8 b) Chile . . .
c) Jamaica 6.2 -3.3 -10.8 c) Tuba -8.5 3.7 -0.4
d) Mexico -36.8 - - d) Gominican Republic .- 7.8 -49 .4
e} Dominican Republic 9.8 -8.6 -44.8
f) Suriname -4.0 14.7 -8.4 Sjlver 15.5 4.4 5.0
9} VYenezuela 1.7 S4.1 19.46 a) Bolivia 9.5 16.3 -61.9
by Brazil 61.0 3.1 -78.1
Copper -0.4 4.5 6.8 ¢} Chite 1.6 37.3 =145
a) Bolivia 7.8 -29.4 -2.4 d) Mexico 21.4 .
b) Brazil 5.8 13.2 45.%9 e} Peru 12.8 10.7 72.1
c) thile 1.2 -6.2 -8.0
d) Mexico .6 26.8 22.9 Lead 35 2.3 -26.1
€) Peru 5.9 -G.9 -1.2 a) Bolivia -4.5 5.7 -30.2
by Brazil -
Lin 7.7 0.7 6.7 e) chile
a) Bolivia &.2 -1.3 -11.0 d} Mexico 0.4 -11.0 -38.7
b} Brazil 31.5 3.3 13.7 e) Peru 1.3 7.9 -23.7
c} Mexico - - -
d) Peru 32.8 19.5 48.5 Zinc 9.7 8.2 8.4
a) Bolivia 10.4 -9.6 5.0
lron ore - Steel 3.4 3.9 5.1 by Brazil -
a) Brazil 1.7 2.6 8.2 ¢) Chite .. ..
b} Mexico 1.0 -6.5 3.9 d) Mexico 21.7 -12.7 259
c} Peru 150.0 3.7 €) Peru 0.3 -7.8 22.8
d) Venewuela -15.5 4.6 18.6
-2 -5.0 -19.9 Tatals 2.8 0.7 -2.7

Source: See table 16 of the Statistical Appendix.



Table 13

LATIN AMERICA: COMPOSITION DF SELECTED EXPORTS OF MINERALS AND METALS
BY MAIN EXPORTING COUNTRIES
(Percentages)

Products/Exporting countries 1970 1974 1980 1982

Bauxitesaluminasaluminium 100.0 100.0 100.0 100.0
Brazil - 0.1 3.7 6.1
Guyana 18.0 12.3 9.7 6.3
Jamaica 58.1 69.0 42.1 36.0
Dominican Republic 3.9 2.4 1.1 0.3
Suriname 18.0 14.3 26.2 21.8
Venezuela 1.9 1.9 19.2 2%.5
Copper 138.0 100.0 100.0 100.0
Bolivia 1.9 0.7 Q.1 e.1
Chile 76.6 81.7 3.7 7.8
Mexico 0.6 0.9 5.2 .1
Peru 21.8 16.7 20,9 1.0
Iin 100.0 100.0 100.0 100.0
Bolivia ’ 95.9 20.9 87.5 79.5
Brazil 3.8 8.5 10.8 16.0
Peru 4.3 -] 1.8 4.5
Iron ore 166.0 100.0 1G0.0 100.0
Brazil 40.9 55.6 © 766 81.2
thile 13.5 12.2 6.5 6.3
Feru 12.4 5.6 3.3 4.2
Venezuela 33.2 26.6 12.9 7.5
Nickel 100.0 100.0 100.0 100.0
Cuba 100.0 58.1 73.8 91.5
Pominican Republic . 41.7 26.2 8.4
$ilver 100.0 100.0 100.0 100.0
Bolivia 14.2 11.5 37.4 1.4
Chile 7.2 6.3 38.0 25.1
Mexico 39.5 48.2 ..

Peru 38.9 35.3 23.6 £3.4
Lead 100.0 100.0 100.0 100.0
Bolivia 7.9 5.7 3.5 3.1
Mexico 27.4 35.4 15.4 10.46
Peru 64.1 5B.8 80.9 86.3
Z2inc 100.0 100.¢ 100.0 100.0
Belivia 14.8 10.7 10.9 10.5
Mexico 36.3 38.7 32.0 15.8
Peru 48.9 49.8 57.0 73.2

Source: See table 16 of the Statistical Appendix.
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Table 14

RELATIVE CHANGES IN LATIN AMERICA'S SHARE OF TNTERNATIONAL TRADE

(Percentages with respect to_the total value of world trade of each item)

Exports to: Latin Eurgpean Centrally- United QOther QOther
America Canada Economic plarned States Japan developed  developing Totals
[tems/Years Commmity economy countries countries
countries

1 Exports 1970 0.96 0.32 1.60 0.32 1.92 0.32 0.32 - 5.7
Totals 1980 1.15 0.15 1.00 0.40 1.86 0.20 0.45 0.30 5.52
1983 1.20 0.16 0.98 0.60 1.80 0.27 0.44 044 5.88

[T Exports of 1970 0.45 0.13 2.65 0.356 2.15 0.81 0.46 0.10 7.1t
minerals 1980 0.70 0.10 1.85 0.3 1.04 0.89 0.41 0.35 5.67
and metals 1983 0.48 0.13 1.69 0.42 1.28 1.13 0.34 0.58 6.05

11 Experts of 1970 0.14 0.55 3.43 1.55 5.71 2.4 1.08 0.29 15.20
minerals 1960 0.35 0.27 3.90 1.01 2.77 2.64 1.44 1.15 13.54
1983 0.36 0.63 4.77 1.74 3.17 3.30 1.15 1.39 17.0

1V Exports of 1970 0.54 - 2.42 0.01 1.1 0.33 8.27 0.05 4. 7%
metals 1980 0.7 0.06 1.33 0,14 0.61 0.46 0.16 0.16 3.7
1983 0.51 0.02 1.00 0.12 0.86 0.53 0.14 0.40 3.59

Source: See tables 11, 12 and 13 of the Statistical Appendix,



greatest increases of minerals and metals exports from Latin
America were achieved in those to  Canada, the
centrally-planned economy countries, the United States, Japan
and other developed countries, whereas intra-regional exports
and exports to the countries of the Furopean Community and
other developed countries declined. In the group of minerals
exports alone, Iatin Zmerica's share of world exports fell
from 15.2% to 13.5% between 1970 and 1980 and increased to
17.0% in 1983. Between 1970 and 1983, this share increased in
all cases at a lower rate save for exports to the United
States., In the group of metals exports, the region's share
declined, during the periods indicated, from 4.7% to 3.7% and
3.6%, The decline in this share, during the peried 1970-1983,
cccurred in  intra-regional exports and exports to the
countries of the Furopean Community, the United States ard
other developed countries whercas exports to Canada, the
centrally-planned economy countries, Japan and other
developing countries increased.

In terms of current prices, the share of minerals and
metals exports of Latin America in total exports declined from
the level of 18.4% that it had reached in 1978 to a mere 8.9%
in 1982. This share fell in all the countries of the region
except for Brazil, where it increased from §.2% to 10.8%,
Jamaica where it moved from 55.7% to 70.9% and Suriname where
it showed an increase of 50.7% to 76,9% during the periocd
1970-1982 (see table 15). Except in the cases of Jamaica and
Mexico this situation is creating relatively low ratios
between the growth rates of mnining preoduction and the
expansion rates of total exports.

The net extraregional exports of Latin America, in 1980,
consisted of 12 products which accounted for 20% of
extraregional exports for that year.

The share of minerals in these imports were as follows:
potassium (41%), platinum (24%), phosphated rocks (13%),
asbestos (12%), chromium (5%), magnesium (3%), marganese (1%)
and other products with proportions lower than 1%: barite,
fluorite, mercury, uranium and vanadium. The main importing
countries were: Argentina, Brazil and Mexico. Following them
in the muber of imports were Chiie, Colombia and Venezuela
(see table 16).

For 1983, the following minerals exportse have been
estimated for Latin America: exports of minerals were
estimated at arowxd US$ 5.3 killion, almost 25% less than the
figures for 1980 at constant 1983 prices and minerals imports
(SITC 27, 28) were estimated at US$ 650 million with a decline
50% greater than the 1980 level and therefore generating a
surplus of US$ 6.5 billion. Metals exports and imports (SITC,
67, 68, 13) were estimated at Us§ 5 and 7 billion
respectively, with a trade deficit of US$ 2 billion which is
likely to ke substituted, at least in part, by regional
production. To this figure should ke added the surplus created
by imports of manufactured end use goods, produced from metals
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Table 15
LATIN AMERICA: SHARE OF MINING EXPORTS a/ IN TOTAL EXPORTS b/

¢In percentages)

Main Exporting Countries 1970 1974 1980 1982
Bolivia 7.3 57.9 58.5 43.9
Brazii 8,2 8.0 9.8 10.8
Chile 94 .4 90.7 52.7 5t.9
Guyana 53.7 33.3 43.8 34.2
Jamaica &5.7 &7.1 76.4 70.9
Mexico 7.4 1.4 2.1 1.5
Peru 46,7 53.5 33.6 38.1
Pominican Republic 7.1 17.4 12.5 3.8
Suriname 50.7 38.7 82.2 76.9
Venezuel a 7.1 2.7 3.4 ie

Total 10 countries /
Total Latin Americe 16.4 13.7 9.8 8.9

Source: See table 17 of the Statistical Appendix and ECLAC, Statistieal Yearbook of
Latin America, 1981 and 1983.

a/ Exports of minerals and metals of bsuxite, copper, tin, iren ore, nickel, silver,
lead and zinc.

b/ Exaports of goods according to balsnce of payments' values, at eurrent prices.

ard minerals and which were estimated at 40% of total imports,
with an amount higher than US$ 43 billion, over an amount of
US$ 108 billion for total imports.

From the following figures, it can be observed that,
except from iron ore and nickel, the ratio between the
increase in world minerals exports and the increase in latin
American minerals production is very low. This situation could
mean that regional production is reacting rather slowly to the
changes in international trade and therefore causing
significant changes in Iatin America's share of world minerals
ard metals exports.
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Table 16

LATIN AMERICA: ESTIMATE OF THE EXPORTABLE SURPLUS BY COUNTRIES - 1980

(In units of metric tons (MT))

The other tatin America

Unit Minerals Argentina Brazit Chile Colombia Mexico Peru Venezuela countries Net A of
exports production

MT Antimorty (690) {2 155) - (30 (121 Taé [&1)] 16 287 14 007 72.5
Thousands Asbestos (18) 39 3 (20) (60) 8) “am 20} (188> (134.3)
Thousarkds Barite (4) [¢:)) {1 - (4] - (54) {8} (76) (6.5)
Thousands Bauxite (346) 2 385 - - (673) - (578) 20 765 21 556 85.6
M1 Bismuth 23 - {263 (3) 173 520 - 10 651 50.9
MT Cadmium 19 139 - 168 319 9 - . 376 39.5
Thousands  Chromium (5) 31 - - (51) (4) N 30 (68) (19.4)
MT Cobalt (138 (281) - 5 (54 - (100 1719 123 71.4
Thousarcls  Copper (53) £24%) 1 028 - 49 348 - {14 1113 69.1
Thousands Tin - 2 - (23 1 - 24 25 &9 4
Thausands Fluorite B . [4) - - 2> {1 - (7} ¢0.8)
Thousands Iron ore (B4&) 59 441 3 425 1 380 3 563 10 180 77 143 82.8
M7 Lithium . . 3 824 - - - - - 3 824 98.0
Thousands Magnesium - (6) - - (14 - - - (20) -
Thousands Manganese (100} (14 - (3) (38> 2) 2 1 (158} (5.6)
MT Mercury (60} (187> - 30) (15 & 20 (278) (380.8)
Thousands Motybdenm - 2) 3 - (1 1 - - 11 78.6
Thousands Nickel . [£2] - - (3) - 63 51 76.1
Thousands  Niobium - 13 - - - - . 13 100.0
MT Gold [&D] 29 3) 8 6 1 2) 15 53 &7.1
MT Sifver 23 (120} 302 (117 1 459 1 230 (15) 289 3 066 ?1.1
MY platinum (8) - - 0.4 . 41) (4} - (69.63(12 400.0)
Thousands Lead (14) (58 - - 48 125 . an 90 24.3
Thousands Potassium 39 {1 058} (113) o1 (142} (48] (5) (267) (1 732) (618.6)
Thousands Phosphated rocks (50} (1311} {199) (89 (1 349 14} 9 281 {3 312> (109.6)
Thousands Rutile - 0.4 - - - - - - 0.4 100.0
MT Selenium (14) - 233 ) -] 6 - - 289 0.9
MT Tellurium 1} - &7 5 23 - - %4 98.9
MT Tungsten {7 - - (€3] (24) 283 (93] 3 359 3 606 66.3
MT Uranium - (162) - - - - - 3 {157 (82.2)
MT Vanadium (557) 455 (24} - - - - (126) 27.7)
Thousands Zine - (69) - - 148 508 (26) 10 571 62.1

Source: See tables 5 and 10 of the Statistical Appendix.
2/ Figures in parenthesis indicate a deficit,



Anmial growth rates of the volume Correlation

of world mineral exports coefficient
Minerals 1961-1970 1970-1975 1975-1980

% % % (R2)
Bauxite 6.23 3.44 2.61 0.34
Copper 2.82 3,56 1.64 0.31
Tin 1.22 -1.11 -1.27 0.08
Ircn ore 8.88 3.38 -0.24 0.88
Nickel 5.81 0.79 -0.99 0.84
Iead 4,57 -1.G9 0.67 0.25
zinc 4,36 =2.50 .15 0,04

As has been observed, the world crisis has affected the
levels of production, consumption and international trade of
the different mining products in different ways and in the
majority of cases this has obviously brought about changes in
the trends of relative prices of the minerals. Comparing the
historical trernds of the period 1947-1975 with those observed
during the pericd of the world crisis 1975-1982, the following
classification can be established for the different minerals
(see table 17):

a) Trends that have not been affected during the

¢crisis period

1)  Positive trends: arsenic, columbium,
molybdernm, silver, tin and tellwrium;

1i) Negative trends: ilmenite, vanadium,
tungsten, ashestos, lead, antinomy and
cadmium.

b)) Trends affected during the crisis pericd

iii) From negative to positive: cobalt, barite,

ivy

platimm, thorium, gold, lithium, sulphur,
magnesium, bauxite, tantalum, manganese,

mercury, copper ard zinc.

From positive to negative: potassium, fluorite,
rutile, nickel, iron ore, phosphated rocks, chromi-
um, selenium and bismuth.

63



9

Table 17

RELATIVE EVOLUTION OF THE INTERNATEONAL PRICES QF MINERALS a/f

(Index: 1974 = 100)

1947 1965 1975 1980 1982 1983 First semester 1984
Lithium 128 Uranium 233 Arsenic 329 Cobal t 67 Arsenic 571
Thorium 100 Mercury 227 Uranium 233 Arsenic 457 Cabalt 460
Arsenic 86 Thorium 150 Phosphated 140 Silver 438 Columbium 389 Gold 266 Cobalt 304

rocks

Uranjum 73 Asbestos 106 Manganese 127 Gold 383 Barite 250
Ilmenite 5e Lithium 10 Fluorite 125 Molybdenim 379 Platinum 250 Molybdenum 243 Gold 242
Lead 56 Arsenic 86 Potassium 123 Cobumbiun 333 Thorium 237 St lver 243
Tungsten 56 Iron ore a4 1tmenite 122 Thorium 238 Gold 235
Manganese 55 1 lmenite 81 Iron ore 121 Tel lurium 237 Molybderum 228
Fluorite 50 Rutile 76 Molybdenum 123 Platinua 231 Potassium 227
Cobalt 46 Fluorite 75 Nickel 119 Potassium 207 Fluorite 225
Cadmium 44 Platinum 74 Rutile 19 Tin 205 Lithium 220 Platinum 220
Asbestos &1 Manganese 73 Lithium 118 Barite 200 Ilmenite 216 Potassium 207 Platinum 21
Vanadium 40 Mol ybdenum 73 Sul phur 17 Fluorite 200 Rutite 203 Hagnesium 1”9 Sitver 197
Tantalum 36 Tellurium 72 Selenium 115 Nickel 197 Nickel 184 Nicket 184 Nickel 184
Sulphur 33 Cadmium 63 Ashestos 114 Lithium 183 Sul phur 183
Mol yhderum 33 Copper 63 Thorium 112 Bauxite 178 Magnesium 179 Bauxite 170
Platinum 32 Potassium 53 Vanadium 112 I lmenite 178 Silver 169 Molybdenum 167
Mercury 31 Lead 52 Tel lurium m Tantalum 172 Bauxite 161 Cobalt 161 Tin 158
Magnesium 27 Sulphur 50 Bauxite 109 Rutite 170 Tin 156 Tin 159
Rutile 27 Columbium 50 Magnesiumn 109 Magnesium 1867 Tantalum 156 Iron ore 153
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Table 17 (concl.)

1947 1965 1975 1980 1982 1983 First semester 1984
Copper 26 Bismeth 48 Columbium 106 Lead 152 Iron ore %2 Manganese 118
Barile 25 Tin 48 Tantalum 103 Sul phur 150 Mercury 141 Antimony 137 Mercury 118
Zinc 23 Magnesium &7 Gotd 101 Vanadium 149 Vanadium 134 lron ore 195
Gold 22 Barite 45 Barite 100 Mercury 148 Tungsten 133 Manganese 127 tLead 11’3
Bismuth 21 Nickel 45 Chromium 100 Manganese 145 Tellurium 120 Hercury 117 Tire 95
Tin 21 Cobalt 23 Tungsten 100 Iron ore 162 Asbestos 1158 Tungsten 100 Turgsten 39
Tellurium 21 Vanadium 42 Ant imony b'24 Asbestos 105 Phosphated 100 Antimory as

rocks
Nickel 20 Bauxite 33 Silver 94 Copper 06 Lead 53 Phosphated a0 Phosphated 30
rocks rocks
Antimony 18 Tungsten 33 Bismith 92 Phosphated 100 Chromium 76 Copper 7 Copper =
rocks
Colunbium 7 Chromium 32 Platinum 86 Chromium 96 Copper bd Lead 70 selenium 63
Iron ore 16 Selenium 3 Tin 834 Antimony 83 Zinc 61 Zinc 62 Bismuth &7
Silver 15 Siiver 27 Cadmium 82 Cadmium &9 Ant imony 59 Selenium 24 Cadmitn 40
Phosphated 12 Ant imony 25 Lead 70 Selenium b6 Cadmi um 27 Cadimium 3
rocks
Potassium 10 Zinc 25 Zinc 81 Zinc &3 Selenfum 18 Bismuth 21
Selenium 10 Gold 22 Copper 60 Bismuth 30 Bismuth 17
chromium 4 Phosphated 20 Mercury 48
rocks

Source: See table 19 of the Statistical Appendix.

a/ See in table 17 of the Statistical Appendix Latin America's major export and import minerals.






Chapter TII

POTENTTAL FOR DEVEIOPING MINING RESOURCES IN [ATIN AMERTCA

1. Evolution and medium~term prospects

As indicated in chapter I, there are two basic models by means
of which the world economy could not only overcome the crisis
peried but alse make the process of economic growth more
dynamic. The first relates to the possibility of establishing
a new intermational economic order, which would imply
significant changes in the pattern of the international
division of 1labour that existed in 1973. According to this
pattern, the developing countries specialized in exporting
their natural resources, whereas the developed countries'
exports were mainly those products which required more capital
and technolegy and human skills and, as was cbserved
previously, this model is creating a crisis and limiting the
cpportunities for increased trade and therefore for greater
ecanomic development, Having regard to the high degree of
international mobility of financial rescurces (capital) and of
qualified human resources (knew-how), the new pattern of the
international division of labour would have to be based on the
transfer of these resources to the developing countries, which
would  specialize in the exploitation and gradual
industrialization of their natural rescurces, in the case of
ninerals, from the metallurgical and iron and steel producing
phases to the processing of end use products with a high metal
or mineral content. The developed countries, for their part,
would specialize in high-technology industries with a low
natural resource content. One of the main instruments that
could initiate and gradually give shape to this new
international division of labour would be the "improvement" of
the long-term sales contracts which could include more
equitable clauses for financing and the transfer of
technology, including co-cperation and technical advice and
the provision of machinery and equipment and clauses providing
for gradual industrialization which would imply changes in the
features of the products to be marketed.

It is obvious that the change from one model to the other
would have to be made gradually, using as a basis, on the one
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hand, the reactivation of the economy of the developed
countries and on the other, the specific situation of each
mineral, considering both its economic position and its
medium-term trends.

Internaticnal trade in minerals, metals and metallic
proeducts in terms of value is composed of the trade of the
developed countries by as much as 70%. The United States trade
accounts for 40% of that percentage, which explains the vital
importance of the economy of that country. During the period
1963~1972, the ammual growth rate of the gross domestic
product (GDP) of the developed countries was, on the average,
4.7%. A similar rate was achieved during the pericd 1975-1980
(4.5%), but during the following period (1980-1982) this
ficqure was lower than 1% and this level could only be compared
with that of the years 1974 and 1975, The United States
economy recovered quickly in 1983, the GDP rose to 6% and
inflation was kept under control at a rate of around 4%.
However, while the high interest rates made it possible, on
the one hand, to issue public bonds in the amount of - over
Us$ 200 bkillion, on the other hand, they curtailed the
opportunities for long-term investments since the high growth
rates of production were achieved basically by means of strong
consumption expansion. The high interest rates also produced a
significant revaluation of the dollar with the attendant
increase in the trade balance deficit. The amnual growth rate
of United States production, which during the first quarter of
this year was about 10%, fell to 7% during the second quarter
and this dowrward trend contimued during the third quarter,
falling to less than 4%. During this quarter, industry
continued operating at 83% of its capacity but housing
construction fell by around 13%. As indicated above, the
furdamental cause of this slowdown was the high cost of money,
as a result of which, at the end of September, industries
began to close down and it was hoped that by so doing, the
growth of production will reach a rate of around 4.5% during
the last cuarter of this year. It is estimated -that the
production of the other developed countries will grow at the
rate of 3% in 1984. In the case of Japan, this rate would be
4% compared with 3.5% in 1983, the Federal Republic of Germany
would increase its production rate from 1.3% in 1983 to 2.5%
in 1984 but in the United Kingdom it would probably decline
from 3.5% to 2%.

With respect to Iatin America's major potentially
exportable products, according to the level of known reserves
in 1981, the recent evolution and the medium-term ocutlock for
these products could be the following:

- Antimony: The demand for antimony is closely connected
to the evolution of the automecbile industry and housing
construction and demand was very low in 1983, but from January
to May 1984, it increased at a steady rate, declining again in
Jure. The market was controlled basically by production in
South Africa, Bolivia and China. Its price trerd is expected
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Table 18
RELATIVE MEDIUM-TERM TRENDS IN MINERALS PRICES a/

(Miperals and levels) b/

Levels Increasing trends Levels Constant trends Levels Declining trends
1 Columbium 2 Arsenic 9 Thorium

3 Barite 4 Cobalt 1] Potassium
6 Sitver 5 Gold 15 Platinum

7 Lithium 1 1lmenite 16 Molykxienum
8 Magnesiim 12 Fluorite 19 Sulphur

10 Hauxite 13 Rutile 20 Tin

7 Tantalum 21 Nickel a7 Iron are
18 Tellurium 24 Manganese 28 Lead

22 2inc 25 Mercury 30 Tungsten
23 Yanadium 31 Copper 3 Asbestos
26 Selenium 34 Phosphated rocks

29 Chromium 35 Antimony

32 Bismuth 36 Cacinium

Source: See table 19 of the Statistical Appendix.

a/ In keeping with the evclution of the numbers index with base 1974 for the years 1947,
1965, 1975, 1980, 1982, 1983 and the first semester of 1984,
b/ Place occupied by the index during the period 1982-1984.

to remain unchanged in the medium term (see table 18). Japan
needs to import 100% of its consumption, the FEuropean
Comminity 90%, the United States 51i% and the USSR 20%. The
main suppliers from the region would be Bolivia, Mexicoc and
Peru (see table B of the Statistical Appendix}).

- Bauxite-aluminiup: Aluninium prices increased rapidly
during the period 1978-1980 falling again in 1982. In 1983,
there was a strong increase in the demand from the United
States ard Japan and the reducticns in the production caused a
drop in inventories and pushed up prices. However, the decline
in prices during the first guarter of 1984 is creating a new
situation of aluminium over-production. Depending on the
performance of the inventories and on the basis of historiec
consumption trends, it could be estimated that aluminium and
bauxite prices will tend to increase in the medium term.
Despite this, while it is felt that the variations in the
profitability of aluminium are dependent on energy and raw
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material costs, it could also be assumed that there would be
great pressure to keep bauxite prices low, and these would
depend, in the final analysis, on the attitude adopted by the
main producers: Jamaica, Australia, Guinea and Suriname, Japan
depends on imports for 13% of its alumina, 31% of its
aluminium ard 100% of its bauxite. The import requirements of
the EEC countries represent 84% of their total consumption of
alumina and 28% of aluminium. The United States imports 94% of
its bauxite requirements and the USSR 60%. The large reserves
of the region could greatly increase the expansion of these
exports, especially from Brazil, Guyana, Jamaica and Suriname.

- Copper: Whereaz the demand for aluminium increased in
1983, copper remained depressed and was reactivated slightly
because of the consumption of China and of a larger inventory
formation in the refineries and this situation enabled prices
to remain at levels similar to the 1982 levels., In 1984,
prices recovered somewhat between Jamuary and April but this
was wiped out by the declines in May and June. The decision of
the President of the United States not to impose copper
importation quotas, on the one hand, started a new pericd of
low prices and on the other, created the possibility of
achieving a stable balance between supply and demand. In the
medium term, it is believed that, on the average, there would
be some degree of price stability although it is predicted
that an expansion of demand would make pessible an increase in
prices in the face of an inelastic supply and that this
increase would be temporary since once again production would
come from the marginal deposits, which would lead to a new
level of cover-production. The EEC depends on imports for 67%
of its supplies, Japan 87% and the United States 5%. The
region could cover a part of these requirements with exports
from Chile, Mexico, Peru and possibly, from Panama.

- Columbium: The Eurcpean Econcmic Community, the United
States ard Japan have to import all of their requirements of
this mineral, which could partly be supplied by production
from Brazil. It is pelieved that, in the medium term, prices

would maintain an upward trend.
‘ - Tin: Perhaps one of the major effects of the crisis was
the reduction in tin consumption which, between 1978 and 1983,
fell at amnual rates of -3.3%., Although production also
declined at similar rates in the five years indicated,
production surpluses were followed by an increase in stocks.
Notwithstanding this situation, the stabilizing action of the
Internaticnal Tin Council {ITC) caused prices to move upwards,
from April 1984. This trend appears as if it will persist
until the erd of the year, as a result of an excess of
consumption over production estimated at 15 000 metric tons.
However, it must be borne in mind that the trade inventories
now held by the producers and the ITC exceed BO 000 metric
tons, to which should be added the strategic reserves of the
General Services Administration (GSA) of the United States,
estimated at over 167 000 tons. In light of this situation, it
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is believed that in the medium term, prices would tend to move
upwards. Ninety-six per cent of Japan's requirements are met
fram imports, 95% of the EEC's, 80% of the United States and
11 of the USSR's. The region's main exporters are Bolivia and
Brazil.

- Fluorite: In 1983, the downward trend in fluorite
demand and prices continued but it is believed that recovery
could begin at the end of this year and that it could be
sustained without significant changes in the medium term,
since the United States depends on imports for 85% of its
supplies, the EEC 18%, Japan 100% and the USSR 47%. The main
exporter in the region is Mexico but Argentina and Brazil also
have some reserves.

- Iron_cre and steel: During the 1970s and at the
begiming of this decade, the price of ircon ore was subject to
rather wide fluctuations. In 1983, demand fell by 49% while
prices declined by more than 11% and supply recovered
considerably. It is estimated that, during the coming years,
prices will maintain a declining trend and recover again
during the pericd 1986-1987. After this period, it is expected
that they will remain constant until the middle of the 1%%0s.
Japan imports 99% of its total needs, the EEC 79% and the
United States 28%. latin America has the potential to extend
its exports with production from Bolivia, Brazil and Cuba.

- Lithium: While demand was maintained without major
variaticns, prices increased by 5% in 1983. On the cther hand,
whereas exports fram China increased, exports from the USSR
declined. New uses for lithium, especially in the specialized
areas of electronics, medicine and photography lead one to
predict a growing trend for prices in the medium term. Latin
America has the potential to increase its exports of lithium
with production coming particularly from Bolivia and Chile.

- Magnesium: Whereas the production of metallic magnesium
grew by 8% in 1983, demand increased by 10%, the difference
being covered by secondary production and the reduction of
stocks by producers. In the medium term, it is expected that
the upward trend of prices will continue. It is believed that
Brazil's metal-producing plants are operating at slightly more
than 20% of their productive capacity and that, therefore,
production and exports could increase rapidly.

~ Molybdenum: Consumption in 1983 was 35% lower than in
1979 arnd prices therefore fell considerably during that
period. With the decline in production, the price recovered
briefly in 1983, but the existence of large inventories pushed
them down again in mid-1984 so that low prices are expected in
both the short and medium term. The European Economic
Comunity and Japan need to import 100% and 99% respectively
to meet their needs.

- Nickel: For three years the demand for nickel was
depressed but it increased by 10% in 1983 and a similar
increase is expected this year. The gap between demand and
production was filled by a reduction of inventories which at
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any rate enabled prices to recover. With the inevitable
variations both positive and negative, the prices of nickel
are expected at least to maintain a stable trend over the
medium term. The EEC's import requirements of 80% and the
United States reguirements of 72% could be met partially by
the large reserves in Brazil, Celowbia, Cuba and the Dominican
Republic.

- Phosphated rocks: Prices in the last few years
increased until 1981. Subsequently, both demand and production
stagnated until 1983, when demand increased by 12%, production
by 9% and international trade by 6%. Despite the reactivation
of demand, it would be difficult to reach the levels of
installed capacity in the production of this mineral in the
next few years and therefore, it is believed that prices would
tend to remain stable in the medium term. Import requirements
of 100% in the case of Japan and 99% in the EEC could in part
be met by regiocnal reserves, located mainly in Brazil, Mexico
and Peru.

- Selenium: After several years of over-production ard
low prices, in 1983 demand grew by an estimated 29% and
enabled prices to recover and from all appearances they will
maintain a growing trend both in the short and medium term.
All of the EEC's requirements and 49% of the United States
could be supplied, to a large extent, by the large reserves in
Chile, Mexico and Peru.

-~ Tantalum: With a market depressed since 1980, the 13%
increase in demand, in 1983, reduced inventories and improved
the prices of tantalum. It is expected that, in the medium
term, demand will grow at high rates whereas the production of
the main exporters, Malaysia and Thailand, would be restricted
by production quotas of tantalum's co-product, tin. This
situation leads one to believe that tantalum prices will move.
upwards in the medium term. The large import requirements of
the United States (91%), of the EEC (100%) and of Japan (100%)
could be partially met by production from Argentina and
especially from Brazil.

- Tellurium: Both demand and prices depressed the
tellurium market by 16% in 1983. However, the manifold uses of
this product make one hazard that there will be a growing
trend in the medium term. Expcrts from the region would come
primarily from production in Peru.

= Titanium (ilwenite and rutile): Whereas in 1983, demand
grew at around 6%, it is expected that in the medium term it
will grow at anmnual rates of 5%. The stabilization of prices
in the first half of 1984 leads one to expect that they would
increase, or at least be stabilized both in the short and
medium texm. Reserves in 'Brazil could partially meet the
import reguirements of the Eurcpean Economic Community (100%),
Japan (100%) and the United States (43%).

- Vanadium: Consurption in 1983 fell to levels comparable
with 1963 and this situatiocn was made worse by China's export
surplus. However, this situation changed in the last months of
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1983 when a price recovery began. As the aercnautical industry
is using significant amounts of vanadium, it is expected that
in the medium term both demand and prices will show marked
recovery., The import requirements of Japan and the EEC in the
amount of 100% and of 42% in the United States could ke
partially met by supplies from Chile and Venezuela.

However, the action by the consumer countries to reduce
dependency on imports of mining raw materials, the eagerness
of the comtries producing these raw materials to increase
their added value and to process them industrially as one of
their basic development options and the possible demise of the
extistivg model of specialization and irtermational trade would
to a certain degree meke the formation of hichly
gelf-sufficient mining economies more likely among large
groups of countries; developed countries, centrally-planned
economy countries and developing countries., It is obvious that
these forms of autonomous growth, at the regional level, would
require the appropriate specialization ard national
complementation since their dynamism would be based on high
growth rates in internaticnal trade. On the other hand, the
limits of self-sufficiency would ke determined, in each
region, by the mineral reserves available on the one hand, and
on the other, by the expectations of consumption growth. The
excess of consumption over production would determine the
import requirements and cutside the region, which weuld have-
to be met by an export surplus generated in another region.
Using production, consumption and reserves known in 1981 as a
base, projections have been made up to the year 2000, in order
to determine the main features of a scenario as indicated
above.

2. Projected winerals consumption in the year 2000

Iatin America's share of world minerals consumption during the
period 1980-1981 varied greatly from one mineral to the other
and ranged from 0.2% for tellurium to 23.6% for platinum. In
terms of consumpticn per capita the range ran from 2% to 84%
of the consumption per capita of the developed countries in
1980 for uranium and manganese respectively. It should be
borne in mind that this consumption refers to the industrial
use of the mineral and not to its consumption or end use.

The following assumptions have been made for the estimate
of consumption per capita and of total consumption in the year
2000.

a) Considering that in the developed countries, total
consumption has reached a certain level of saturation, it is
assumed that it would grow at anmual rates of between 0.5% and
1.0% and that there would be few cases where this rate would
fall below 0.5%. For the total consumption, and on the hasis
of the population growth between 1975 and 1980, it is assumed
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that there will ke an annual population growth rate of 0.79%
between 1980 and 2000.

b) The assumptions of the growth of consumption per
capita of Latin America, other developing countries amd
centrally-planned econamy countries are as follows:

1) That consumption per capita by the year 2000 would
increase to 50% of the consumption levels reached by
the developed countries in 1980, for those products
which represented uwp to 15% of that vyear's
consumption.

ii) That those products which, in 1980, represented
between 16% and 50% of the levels of consumption per
capita of the developed countries would increase to
75% of the 1980 levels.

iii} That s=similarly, the products which, in 1980,
represented 51% of the consumption per capita of the
developed countries, would increase to 100% of the
1980 levels.

iv) That the products which, in 1980, represented more
than 75% of the consumption per capita of the
developed countries would increase up to 100% of those
levels in the year 2000. Finally, the appropriate
adjustments would be made, when the total consumpticon
represented more than 100% of the amount of the
estimated world reserves in 1981.

c) In estimating the total consumption of these three
groups of countries, it is believed that based on the growth
during the pericd 1975-1980, annual population growth rates
would ke as follows: Latin America 2.43%, other developing
countries 1.69% and the centrally-planned economy countries
1.31%.

In accordance with these assumptions, consumption levels
in the vyear 2000 have been estimated for each group of
countries (see table 20 of the Statistical Appendix) and world
consumption is expected to grow at amrwual rates ranging from
2% for tin to 7.8% for vanadium and bauxite. The growth of
non~ferrous traditional metallic minerals is expected to
fluctuate between 2% for tin and 3% for zinc., The range in the
traditional ferrcus metallic minerals would be from 2.9% for
tungsten to 7.8% for vanadium and in the other light metals
the range would be from 5.7% for titanium (ilmenite) to 7.8%
for bauxite (see table 19).

while it appears that the estimated growth rates are very
high, especially in Tatin Awerica, it should be korne in mind
that these rates are relatively low for the more important
traditional minerals and that possibly the consumption levels
of the base year would be much higher if the calculation
included minerals used in the imports manufactured with metal
and mineral inputs.
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Table 19

ESTIMATED PER CAPITA COMSUMPTION OF MINERALS 8Y THE YEAR 2000

(In kilegrams)

High annual growth rates 1980-2000
Estimated per capita consurption

Projected Category a/ Latin Dther Developed Centrally-
Minerals rate America developing countries planned
% countries economy
couniries
Vanadium 7.85 11 0.02 G.02 0.03 0.03
Bauxite 7.79 V] 82.30 70.23 90,93 61.73
Tellurium 7.96 v 0.28 0,20 0.61 0.41
Lithium 6.48 v 3.10 2.40 6.84 4,64
Rutile 6.16 VI 0.26 0,24 Q.28 n.26
Selenium 6.16 v 1.02 0.30 2.25 1.53
Phosphated
rocks 6,14 v 57.04 56.01 126.04 B85.55
Ma lybdenum 6.06 It 0.06 o.M 0.13 0.09
Magnesium 5.9% vl 0.12 0.07 0.25 0.23
Plat irum 5.77 Vil 0.15 0.14 0,15 0.15
[lmenite 5.73 V1 1.36 1.33 2.20 1.4%
Cadmium 5.70 v 7.80 3,63 17.23 11.69
Fluerite 5.23 I 2.07 2.04 2.40 2.33
Cobalt (g} 5.18 Il 14.00 6,66 33.96 18.10
Kickel 5.06 It 0,32 0.08 6.70 0.47
Chromium 5.05 11 4,01 3.92 6.43 4.37
Antimony 4.68 v M 16,07 47.01 31.91
Lower annual growth rates 1$80-2000
Estimated per capita consumption
Projected Category Latin Other bevel oped Central ly-
MINERALS rate America developing countries planned
% countries economy
countries
Iron ore 4.21 11 172.52 ac. 86 381.22 258,77
Potassium 4.4 v Q.66 4.99 21.35 14.49
Barite 4,03 v 3.78 2.84 4.18 2.18
Uranium 4.03 Vi 0.03 0.01 0.06
Manganese 1.98 1 11.09 8.45 11.09 11.09
Mercury 3.63 w 1.73 1.01 3.8 3.44
Gold 3.58 VI 0.37 0,16 0.82 0.56
Bismuth 3.45 v 1.27 0.67 1.83 1.40
Zine 3.5 I 1.61 0.69 5.12 2.00
Tungsten 2.88 [ 14.75 7.10 31.99 20.49
Copper 2.62 I 2.00 1.41 7.95 3.00
Lead 2.39 I 1.07 0.79 424 1.18
Silver 2.1% VI 2.27 1.46 5.01 3.4
Asbestos 2.09 - 1.10 0.32 2.55 1.9
Tin 2.01 I 0.05 0.02 0.14 0.07
Source: See table 20 of the Statistical Appendix.
a/ Categories: 1 Traditional non-ferrous metals V Chemical use minerals and metals
11 Traditional ferrous metals V1 Light metals
Il Insulators and refinements VIl Precious metals
IV Electrical use metals VU1 Radigactive metals
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3. Prospects for minerals production in the vear 2000

Estimates of production in the year 2000 for the groups of
countries have been wmade on the basis of the following
assumptions:

a} That the exhaustion in the year 2000 of Xnown reserves
in 1981 has been taken as a maximm limit of production
expansion (see table 6 of the Statistical Appendix).

b) That production of the other minerals in the year 2000
would be equal to the consumption levels for each group of
countries.

c) That in the first case, the consurption deficit
(exttraregional imports) would be covered by that group of
countries which had the better reserves to preduction ratio.

d) According to the United Nations statistical
classifications, the first group includes the countries of
Latin America and the Caribbean; the second group includes all
the developed countries not included in the cother groups; the
group of developed countries includes the Western European
countries (excluding Yugoslavia), Oceania, Canada, United
States, Japan and South Africa; the group of centrally-planned
econcmy countries would include the Eastern FEurcpean
countries, including Yugoslavia, the People's Republic of
China and the Democratic Republic of Korea.

The estimate based on the following assumptions would
yvield the following results in the year 2000 (see table 20):

a) At the world level, growth rates of production would
be equal to estimates for the consumption of each product. In
the year 2000, the reserves known in 1981 of the following
products would be exhausted: asbestos, barite, bismth,
cadmium, mercury, geold, silver and lead,

b) In Iatin America, production would grow at annual
rates ranging from -4% for gold and 25.2% for uranium. The
products whose reserves,® accerding to preoduction forecasts,
woilld be exhausted by the year 2000 are: asbestos, barite,
bismath, cadmium, ccbalt, chromium, ilmenite, manganese,
mercury, gold, s=ilver, platirmmm, lead, potassium, rutile,
tungsten and zinc.

c) In the grouwp of other developing countries, the
production rates would fluctuate between -4.3% for silver and
29.2% for manganese. By the year 2000, the reserves of the
following products Known in 1981 would be exhausted: antimony,
asbestos, barite, bismuth, cadmium, fluorite, iron ore,
manganese, mercury, gold, silver, lead, tungsten, uranium,
vanadium and zinc. ‘

d) In the group of developed countries, the production
rates would vary between -0.2% for manganese and 10.2% for
cobalt., By the vyear 2000, the reserves of the fellowing
products would have reached critical levels: asbestos, barite,
bismith, cadmium, cobalt, mercury, geld, silver and lead.

e) The group of centrally-planned economy countries would
have annual rates varying from 0.0% for asbestos to 19.6% for
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Table 20

ESTIMATED MIMERALS PRCOUCTION IN THE YEAR 2000
(Ahnwal growth rates 1$80-2000)

Estimated production rates (%) Year of depletion of the reserves known in 1981
Other Centrally- other Centrally-

Minerals Latin developing pevel oped planned Workd Latin developing beveloped planned

America countries eountries econofy America countries countries eCconomy

countries countries

Ant imony 2.48 6.13 4.00 6.29 2 018 2 009 2 0090 2 006 2 038
Asbestas 5.68 2.28 3.57 -0.01 2 000 2 000 2 000 2 000 2 001
Barite -0.34 1.7 8.68 3.45 2 000 2 000 2 000 2 000 2 000
Bauxite 1.37 11.41 7.1 8.04 2 071 2 16D Z Dg® 2 047 2 oo
Bismuth 1.37 7.63 4. 77 1.15 2 000 1 998 1 998 1 998 1998
Cadmium 5.65 11.61 4.77 0.5¢9 2 090 2 001 1 999 2 000 1 9%8
Cobalt 16.82 -0.65 1617 1n.79 2 040 2 002 2 112 2 000 2 027
{opper 1.07 0.94 5.11 4.66 2 025 2 113 2 850 2 07 2 000
Chromium 1.96 7.7 2.35 5.38 2177 2 000 2128 2 590 2 010
Tin 2.35 <148 3.68 6.67 2 015 2 015 2 034 2 005 2 003
Fluorite £.76 10.66 5.08 1.36 Z M4 2 032 2 eno 2 030 2 000
1ron ore 7.15 -3.5%6 2.97 5.38 2122 2 285 2 00¢ 2 196 2 070
[lmenite - 13.98 0.43 13.34 2 046 2 000 2 onm 2 129 2 010
Lithium 20.48 . 1.12 2127 2 165 2 140 2 043 -
Magresium - 29.28 -0.24 .81 - - . 6 463 -
Manganese 3.15 3.15 5.78 2.95 2 023 2 000 2 000 2 138 2 020
Hercury 1.47 1.68 445 2.67 2 000 1 998 1 997 1998 2 000
Mol ybdenum 10.60 21.82 3.29 8.49 2 021 2 033 2 012 2 025 1 999
Nickel 5.71 0.96 3.39 7.72 2 032 2 171 2 243 2 021 2 019
Gold -4.57 7.90 3.54 3.20 2 0oo 1 996 1 997 1 997 2 000
Silver 0.58 -4 34 3.7 2.45 1 998 1997 1 997 1 97 1 999
Platinum 8.33 - 5.06 8.98 2 044 1 995 - 2 996 2 000
Lead 2.53 2.23 5.71 2.97 2 002 2 002 2 0Co 2 003 1 999
potassium - 14 .65 1.08 457 2173 2 003 2 028 223 2 203
Phosphated rocks 12.61 5.99 3.46 8.43 2 223 2 050 2 502 2 137 Z2 07
Rutile 13.83 10.39 0.59 19.16 - 1 999 - - -
Setenium &£.70 7.26 3.99 9.19 2 033 2 055 2 050 2 029 2 000
Tetlurium 2.64 2.33 5.30 2.20 2 028 2 012 2 043 2 032 2 000
Tungsten 2.97 2.73 3.85 2.28 2 015 2 000 2 002 2 006 2 029
Uranium 25.29 4.23 2.70 2 07 2 02 2 000 2 025 .
Vanadium 18.25 4.89 4.55 9.65 2 149 z 01 2 004 2 263 2 132
Zinc 0.48 4.56 4.18 1.%0 2 005 2 000 2 000 2 010 2 000

Source: See table 21 of the Statistical Appendix.
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Table 21

ESTIMATED EXPORTABLE SURPLUS IN THE YEAR 2000
{In units of metric tons {(MT))

Yotals Latin America Other developing countries Sub- totalk
Unit Minerals Productions Exportable Exportable Exportable
consumption Production Consumption surplus Production Consumption  surplus surplus
Thousands  Antimony 161 3 18 13 23 3% (16 (3
Thousands  Asbestos 7 408 421 529 (208) 6§17 w3 (156} (364)
Thousands Barite 16 696 1097 2 154 (1 057) 4 725 5 273 (548) (1 605)
Thousands  Bauxite 418 695 46 911 46 N - 170 171 170 171 - B
MT Bismuth 6 Tho 1 679 724 955 390 1 620 {1 230> (275}
MT Cadmi um 51 435 4 935 4 446 489 9 000 8 795 205 694
Thousands  Cobalt o0 4 8 (&) 20 16 4 -
Thousands  Copper 15 799 1 772 1 140 &a32 2 306 1 658 648 1 280
Thousands  Chromium 26 053 516 2 286 (1 770) 9 501 9 501 - 1770
Thousands  Tin 331 56 27 29 109 50 59 88
Thousands  Fluorite 12 978 2 332 1179 1 153 4 272 4 936 (664} 489
Thousands  fron ore T 161 259 281 998 98 335 183 &62 34 058 217 730 (183 662) -
Thousands  ilmenite 8 880 a0 778 (698 3 230 3 230 - (6983
Thousands  Lithium 23 " 2 Q9 é é @
Thousards  Magnesium 09 48 &8 - 170 170 - -
Thousands  Manganese 58 258 5 254 & 321 €1 067) 7 671 20 474 {12 803 €13 870>
MT Mercury 13 522 &40 g84 (344) 1 367 2 438 {1 071) (1 415)
Thousands  Molybderum 350 108 34 74 24 24 - 74
Thousands  Nickel 1 214 182 182 - 190 190 - -
MT Gold 2 442 31 213 €182y 325 396 aH (253)
MT Silver 15 948 3775 1 2% 2 481 366 3 533 (3 167) (686)
MT Platirum 856 4 88 (84) - 339 339 (5623}
Thousands  Lead B 647 610 610 . 490 1914 (1 424} (1 424)
Thousarnds  Potassium 64 927 5 506 5 506 - 12 0N 12 091 - -
Thousands  Phosphated rocks 44T 647 32 513 32 513 . 135 702 135 705 - -
Thousands  Rutile 1 477 6 146 €140) 575 575 . (140
MY Selenium 6 302 1164 581 583 1 622 Fr4s B9S 1478
MT Tellurium 1989 160 160 . B4G 485 355 355
MT Tungsten 94 163 7 820 8 407 (587) 13 881 17 195 3 314) (3 531}
Thousands  Uranium 97 17 17 - 21 24 3 (3}
Thousands  Vanadium 154 13 13 - ] 56 (30) (50}

Thousands  Zinc 1 83 101 920 N 798 2 39% 1 601) €t 510)
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Table 21 (concl.)

Developed countries Central ly-plarned ecopomy countries Sub- total
Unit Minerals Production _ Consumption Eportable o odccion  consumption  CADeptace  E*BATtfoee
Thousands Antimony (13 43 3 &1 61 - 3
Thousands Asbestos 3 673 2 315 1 658 2 397 3 691 1 294} 364
Thousands Barite 779 3Im 4 001 3 o082 S 478 (2 396) 1 605
Thousands Bauxite 6 436 B2 474 63 962 55 177 19 139 (63 962} .
MT Bismuth 4 158 1703 2 455 519 2 699 (2 1800 275
L) Cadmium 33 Qoo 15 628 17 372 4 500 22 566 (18 066) (6%4)
Thousands Cobalt K1 3 - 35 35 - -
Thousands Copper 7211 ran - 4 510 5 790 1 280) (1 280)
Thousands Chromium 5 837 s a32 5 10 199 B 434 1 765 1770
Thousands Tin 35 123 (88) 13 131 - (868)
Thousands Fluorite & 243 2 358 1 885 2 131 4 505 (2 374) (489
Thousands Iron ore 345 767 345 76T - 499 426 499 426 - -
Thousands Ilmeni te 2 693 1 995 &8 2 877 2 877 - 498
Thousands Lithium & ] - - e (6] [4)]
Thousands Magnes fem 227 227 - Ldady [ 72 . -
Thousands Manganese 23 929 10 059 13 870 21 404 21 404 . 13 870
Ly Meroury T 160 3 453 3 o7 4 355 6 647 2 292 1 415
Thous ands Molybderum 154 118 36 &4 174 (110) {74}
Thousands Nickel 635 635 - K7 907 - -
MT Gold 1572 748 824 514 1 085 (5713 253
N7 Silver 8 148 4 548 3 600 3 459 6 573 (2 914 686
MT Platinum 298 140 158 564 299 265 423
Thousands Lead 5 549 3 846 1 803 1 898 2 277 319) 1 424
Thousands Patassium 19 364 19 364 - 27 966 27 966 - -
Thousands Phosphated rocks 114 313 114 318 - 165 111 165 11 -
Thousands Rutile 96 256 140 500 500 - 140
MT Selenium 21 041 2 041 - 1475 2 953 {1 478} (1 478)
MT Tellurium 553 553 - 436 ™1 (355) (355)
MT Tungsten 31 629 29 015 2 614 40 833 39 546 1287 3 o0
Thousands Uranium 59 56 3 . aes s 3
Thousands vanadium 48 233 25 87 62 25 S0
Thousands 2ine 7 617 [ 2 973 2 397 3 850 €1 463) 1510

Source: See tables 20 and 21 of the Statistical Appendix.



rutile. The products with critical levels of reserves by the
year 2000 would be asbestos, barite, bauxite, bismath,
cadmium, copper, tin, fluorite, mercury, molybdenum, gold,
silver, platinum, lead, selenium, tellurium and zinc.

In this scenario of mining production, a mumber of cases
may have been presented which seem to have a far from logical
development as in the case of production and high reserve
inventories (e.q., copper in Latin America) or high growth
rates of production with rapid exhaustion of known reserves in
1981 (e.g., rutile in Iatin America), but these cases are
submitted in order to respect the methodological assumption
that each group of countries would achieve the highest degree
of self-sufficiency.

Despite the high rates estimated for the growth of some
products, the total mining production of ILatin America at
constant 1975 prices would grow at an amrmual rate of 3.6%
between 1980 and 2000 (see table 22 of the Statistical
Apperdixj. This rate is lower than that for the historical
period of the last decades and might be less than that of the
total ocutput of the region during the period 1980-2000, ard
therefore the share of mining output in the extractive phase
would be declining. On the other hand, it could be expected
that the output during the following stages of
industrialization of minerals would increase.

The industrialization of the mining resources of the
region would have the basic prerequisite for an integrated
industrial structure in respect of inputs and would be
complementary in respect of end use products, It is obvious
that this process of industrialization would require financial
resources and technology which do not exist in the region and
that therefore appropriate co-cperation would be needed from
the international community, perhaps in associated forms
(jJoint-ventures) of vertically integrated production ard
intra-regional marketing.

4. Estimates of exportable surpluses by the vear 2000

As indicated previously, the known reserves in 1981 would
hamper progress towards self-sufficiency in certain minerals,
creating a deficit or a considerable need at the regicnal
level which would be covered by the exportable surpluses from
another group of countries (see table 21). In the case of
Latin America, it could import these minerals from the
following sources:
- Cobalt, chromium, ilmenite, rutile from the other
developing countries.
- 2Ashestos, barite, manganese, meroury, gold, platinum
and tungsten from the group of developed countries.
It ghould be borne in mind that given its mining
potentlal the reg:.cn could, through an adeguate exploraticn
, succeed in replacmg these import supplies by
reglonal production.
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In tum, Latin America would generate the following
exportable surpluses for sale to the other groups of
countries:

- Antimony, biswuth, flucrite, iron ore, molybdenum,
silver and zinc to be sold primarily to the group of
other develcoped countries.

= Tin, to be sold to the group of developed countries.

- Cadmium, copper, fluorite, lithium and selenium to be
sold to the grovp of centrally-planmed economy
countries.

According to  the above estimates, the following
qualitative changes would take place in the structure of latin
America's extraregional trade in wminerals by the year 2000,
compared with the situation in the year 1980 (see table 22):

a) The exportable surpluses in the cases of bauxite,
nickel, lead, tellurium and tungsten would be depleted.

b) Whereas in 1980 there were exportable surpluses of
cobalt, gold and rutile, in the year 2000, these metals would
have to be Inported. -

c) Imports made in 1980 would be replaced, in the cases
of fluorite, magnesium, potassium and phosphated rocks.

d) New import recquirements of ilmenite would be created.

In quantitative terms, the net exports from the region in
1980 represented 80.2% of the total mineral exports, but by
the year 2000, this surplus would ke reduced to only 30.4% in
terms of wvalue at constant 1975 prices. Whereas the trade
surplus with other developing countries would increase, there
would be balanced trade with the group of centrally-planned
economy countries and a large deficit in minerals trade with
the group of developed countries.

On the assumption that, in the long term, minerals prices
maintain a close correlation with the evolution of production
costs and levels, an estimate has been made on the price index
by the year 2000, in terms of the previcusly estimated
production levels and of the elasticity coefficients
caloalated for the periocd 1947-1974. According to this
estimate, the minerals whose prices would have a more
favourable evolution in the year 2000 would be cobalt,
platinum, rutile, tellurium and uranium. On the other hand,
there would be less favourable indices of evolution for
antimony, asbestos, bismuth, cadmium and nickel. However, in
terms of the possible evolution of the indices of production
and prices, the index of total income (value of production)
would evolve very favourably in the cases of bauxite, cobalt,
magmesium, platimm, rutile, tellurium and vanadium (see
table 23).

Using the methodelegy indicated, an estimate has been
made of the exportable surplus and the minerals import
requirements in the context of the intra-regional trade of
fatin America in the year 2000. This trade, which in 1980
represented 2.6% of the region's mining exports (see table 13
of the Statistical Appendix), in the year 2000 would reach a
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Table 22

LATIN AMERICA: ESTIMATED CHANGES IN THE COMPOSITION OF EXTRA-REGIOMAL MINERALS TRADE
{Millions of 1975 dollarg)

1980 2000 Countries_of destination {or origin) in 200G

Minerals Other developing Developed  Central ly-plarned

Exports _lmports Exports Imports countries countries _ economy countries
Ant imony 57 - 52 - 2 - -
Asbestos - 148 - 165 - (165 -
Barite - 3 - 47 - [CYs) .
Bauxite 495 - - - - - .
Bismuth 12 - 18 - 18 - -
Cadmium 4 - 4 - - - 4
cobalt 10 - - 33 (33) - -
Copper 2 281 - 1 296 - - - 1 296
chromium - &9 - 1 950 - (&) (1 9942
Tin 205 . 238 - - 238 -
Fluorite - 1 o - 58 - 43
lron ore 1 456 - 3 490 - 3 450 - -
Ilmenite - - - 492 - (492) -
Lithium v - 186 - - - 185
Magnesium - 33 - - - . -
Manganese - 17 - 117 - (N -
Mercury - 2 - 3 - (3 -
Molybdenun 59 - 397 - - - 397
Nickel 196 - - . . _ N
Gold 272 - - 935 - (935 -
Silver 465 - 376 - 376 - -
Platinm - 302 - 514 - (514) -
Lead 53 - - - - - -
Potassium - 520 - - - - -
Phosphated rocks - 166 - - - .
Rutile 1 - - 14 - {140} -
Selenium 12 - 3 - - - 3
Tellurium 2 . - - - -
Tungsten 1 - . - - -
Zine 705 . 13 - 113
Total 6 365 1 261 6 274 4 370 & 107/(33) 238/(2 419) T 929/€1 994)
surplus or ret deficit as
a percentage of exports 80.2 30.4 9.2 (9163 {3.4)

Source: See tables 5, 12, 19 and 22 of the Statistical Appendix.



Table 23

ESTIMATED PRICE INDEX OF MINERALS IN THE YEAR 2000

{Base year 1974=100)

Production Elasticity Price Price index Index of value
Hinerals Index 1947-1974 Index World Bank of producticn
estimates

Antimony 224 D.80 179 329 401
Asbestos 161 0,51 82 - 132
Barite 372 1.30 484 - 1 B0O
Bauxite 545 0.76 414 450 2 256
Bismuth 140 0.79 111 484 155
Cadmium 270 0.40 108 - 292
Cohalt 277 3.33 922 - 2 555
Copper 196 1.43 280 357 549
Chromium 351 0.68 239 - 838
Tin 141 1,66 231 570 326
Fluorite 268 1,37 367 - 984
Iron ore 129 3.12 402 421 519
Ttmenite 316 1.20 379 - 1198
Lithium 329 1.01 332 1093
Magnes ium 689 0.7 489 . 3 370
Manganese 256 1.02 261 387 &68
Mercury 147 1.82 248 - 393
Mo Lybdenum 407 1.12 456 57¢ 1 855
Nickel 242 0.86 208 220 504
Gold 177 1.45 257 - 454
Silver 157 1.79 281 - 441
Platinum 435 1.54 670 . 2 914
Lead 224 1.64 367 484 823
Patassium 246 1.72 423 - 1 041
Phosphated

rocks 366 1.08 395 1 447
Rutile 445 1.45 847 - 2 884
Selenium 513 0.46 336 1738
Tellurium 580 3.00 830 5 104
Tungsten 254 1.23 312 - 794
Uranium 285 2.00 570 . 1 625
Vanadium an 0.53 430 - 3 486
Zine 188 1.30 244 329 459

Source: 1. See tables 12, 19 and 21 of the Statistical Appendix.

2. World Bank office memorandum, Half yearly revisions of commodity price
forecasts and quarterly review of commodity markets, 20 January 1984.
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proportion close to 15%. The countries with the greatest
intra-regional import requirements would be Argentina for
almost all products except cadmium, tin, fluorite, manganese,
nickel and tungsten; Mexico for almost all products except for
mercury, silver, lead and tellurium; Venezuela with import
requirements of antimony, barite, bauxite, cobalt, chromium,
fluorite, iron ore, ilmenite, manganese, nickel, gold, silver,
potassium, phosphated rocks, rutile and zinc., The countries
with the largest exportable surpluses would be: Bolivia,
Chile, Colombia, Cuba, Jamaica and the Dominican Republic.
There would be a situation of virtual equilibrium in Brazil
and Peru, whilst other countries would face a deficit
sitvation in the year 2000 (see tables 23 amd 24 of the
Statistical Appendix).

In view of the requirements for minerals substitution, it
is estimated that production expansion in extraction and-
concentration of minerals would have an investment requirement
of about USS 65 billion at 1975 prices., If it is considered
that this investment should be concentrated over the next ten
vears, hecause of the region's external debt situation, it is
felt that the necessary resources coming from outside should,
in turn, be concentrated cver the first years of the decade
indicated. For the whole period, it is estimated that these
resources should represent at least 20% of total investments.
This c¢alculation does not include investments in the
production phases of metallurgy, subsequent industrial
processing of these products and the investments for
marketing.

Finally, it must be remembered that even with the
scenaric of self-sufficiency, the exclusively mining sector
would generate, annually, a net foreign exchange surplus for
the region equivalent to US$ 3 billion at 1975 prices (see
table 24).
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LATIN AMERITA: ESTIMATED MINING ACTIVITY IN 2000 af

Table 24

(Millions of 1975 dollars)

Net flow  Share of the Share of

Countries Industrial  Production Import intra-reqional trade Extra- Investment % of of annual GDP in the exports in

consumpt §oh substitution Imports Exports regional reguirements internal foreign year 2000 the year
exports financing exchange ® 2000
2000 %
Argentina 1176 286 49 879 32 & 850 90 (884) 0.4 0.3
Bolivia 313 1671 - 116 716 764 3 400 &0 1188 23.2 100.0
Brazil 7 583 7195 2 776 633 414 2 407 30 000 20 888 2.8 7.0
Chile 954 4 228 372 2 385 1 261 & 500 60 2 B49 21.0 43.3
Colombia 489 127 526 - 131 33 3 200 60 4 1.9 4.6
Cuba 491 ar2 187 305 263 1 800 a0 291 .
Jamaiea 101 448 - 38 385 - Q00 60 302 eee
Mexico 3 527 1801 976 1105 43 312 9 000 20 (1 200) 1.1 1.6
feru 1 163 2 200 19 731 814 973 4 500 75 831 5.9 35.4

Dominican

Republ ic 58 182 - 1 132 3 600 60 9% 1.9 6.1
Venezuela 732 439 543 15 235 350 60 (3103 0.5 e.1
Other countries 1 420 462 24 1164 213 17 1 100 60 (989> 0.8 1.7
Latin America 18 007 12 911 4 370 5 779 5 779 6 274 64 200 20 3 066 2.6 2.7

Source: See tables 22, 23 and 25 of the Statistical Appendix.
ECLAC: Economic Projections Centre: Macroeconomic model: The development of iatin America, its evaluation and teng-term prospects.
Preliminary figures at 5 October 1984, on the basis of the following assumptions: the GDP in 1990 wigl maintain the per capita production
Llevel of 1980 and the GDP in 2000 will have a growth rate of 3.5% of the per capita production between 1990 and 2000.

&/ Excluding Metallurgy and Iron and Steel Works.







Chapter TV

QONCIUSIONS: NOTES ON A NEW POLICY FOR DEVELOPING THE MINING
RESOURCES OF IATIN AMERICA

1. The short to medium term

During the period 1960-1980, the anmual growth rates of
consunption or industrial use of minerals in latin America
were double the production rates, reducing the proportion of
exportable surplus and generating for a group of minerals,
extraregional import reguirements which in 1980 represented
20% of the value of the regional exports of these products. In
other cases, the margin of the exportable surplus represented
between 15 to 85% of regional production.

One of the main factors limiting production in one group
of minerals has been the low levels of investment in
prospecting and wmining exploration. If the consumption,
production and investment trends are maintained, the region
would have virtually exhausted its known reserves in 1981 by
the year 2000, in a group of 17 important minerals (ashestos,
barite, bismth, cadmium, oobalt, chromium, ilmenite,
manganese, mercury, gold, silver, platimm, lead, potassium,
rutile, tungsten ard zinc). However, the region has not only
huge reserves of the other group of minerals but also
potential reserves which are =still not sufficiently known
because of the lack of investment in exploration in the field,
which wouwld make it possible on the one hand, to achieve
regional self-sufficiency and on the other hand, to generate
export surpluses of significant size to be scld on the
international market.

another of the factors limiting mining production in
latin America, especially in the last few years, has been the
rather undynamic evolution of foreign trade in minerals.
During the pericd 1970-1974, exports from the region grew at
an anmual rate of 2.8% so that the region had a share of 15.2%
of world minerals exports. During the period 1970-1984, that
rate was hegative (-0.7%) and the region's share fell to 13.5%
and experienced a less favourable evoluticn than the rest of
the world. During the last period 1980-1983, although it had a
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negative evolution with an annual rate of -2.7%, its share of
world exports increased to 17%.

In 1983, extraregional exports of minerals reached
Us$ 5.3 billion, which at current prices represented a decline
of 25% compared with 1980, The extraregional imports were
USS 650 millieon with a decline of 46% compared with the level
in 1980. On the other hand, exports and imports of metallic
products and semi-processed products had values of US$ 5 and
USS 7 million respectively, with a deficit of US$ 2 billion
for the region. Furthermore, the imports of processed products
with a metal or mineral base, especially capital gocds,
reached US$ 43 billion, representing arcund 40% of latin
America's total imports.

Latin America's mining exports are composed of a score of
products, eight of which represent more than 90% of the value
of those exports. The unfavourable evolution of the export
volumes and the prices of minerals determined that their share
at current prices fell from 18.4% to 8.9% of the total exports
of the region hetween 1970 and 1983 and this situation was due
largely to the low industrial profit index which Latin
America's mining exports have.

The foregoing facts point to the need for a decision on a
mining policy which should include the following:

a) improvement of the bargaining power of the region by
creating an export structure which was more responsive to the
changes in the international market;

b) a more detalled study of the possibilities for
replacing the imports of minerals, metallic products and goods
manufactured with a metal or mineral base;

c) the diversification of the production and mining
exportation structures;

d) the co-ordinated management of supply inventories;

e) greater levels of profit and industrial processing of
minerals.

2, The medium to lork] term

Even before the world economic crisis in the 1970s, another
crisis was well under way, namely, the crisis of non-renewable
natural resources and one of its main forms of expression was
the oil pricing policy imposed by OPEC at the end of 1973. The
truth is that this crisis began or was heightened at the end
of the Second World War, because of the existence of a new
international division of labour between the countries which
exported manufactures and the countries which exported raw
materials. Nevertheless, the mining crisis is not only
characterized by the difference between the objectives and
interests of the exporters and importers of minerals but also
by the need to integrate mining activities with those of
metallurgy and industries of end use goods, a necessary
process for the mining output to reach the consumer. During
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the first half of the century, this process was made easier by
the activities of transnational enterprises of production
which had mining concessions in the raw materials exporting
countries, as well as metallurgical and industrial plants in
the countries that produced manufactured goods. Although these
activities were not integrated into the national economy, the
process was underpimned by the concentration of productive
factors in the hands of the producing transnational
enterprises. The =mall share of the mineral exporting
countries in the profits of this industrial process,
subsequently led to the strong desire not only to exercise
full rights of sovereignty over their natural wealth but also
to participate directly in that production process. The
successive nationalizations of mining enterprises led to the
segmentation of the productive process, whereby
mining=-metallurgical producers were located in the minerals
exporting countries and the metallurgical producers ard.
producers of manufactured geods with a mineral base were
located in the importing countries. If it is further
remembered that the prices on the international market were
cuoted for metals which are homogenecus products and not for
metals which are differentiated products, it could be argued
that marketing agents or intermediaries were needed to
"integrate" the mining products-at the level of metallurgical
products or of the manufactured goods, The action of the
marketing agents made the market system more complex since
supply was not shaped by production alone but also by the
liguidation of commercial inventories and demard was shaped by
the consumpticn and the formation of those inventories., This
speculative action by the marketing intermediaries pleases
nedther producers of minerals nor metalworkers nor industrial
users of metals since this is one of the main factors creating
short-term price distortions. Hence the need to retwrn to
inteqrating the productive process in mining and industry and
for this, the following alternatives are suggested:

a) The producers-exporters of mining raw materials could
form their cwn marketing enterprise. To this end, it would be
useful during a first stage to Jjoin existing marketing
enterprises where the necessary technical persomnel could be
trained.

b) The  producers-exporters of minerals, through
production could contribute to the work of the metallurgical
and industrial productive enterprises currently situated in
the countries which import mining raw materials. -

c) In the minerals-exporting countries, high-efficiency
integrated plants could be established with the participation
{(joint-ventures) of the metallurgical and industrial
enterprises of the countries which currently need to import
raw material. This alternative would 1imply a process of
industrial redeployment, which would generate changes
favourable to the developing countries and lead to a new
internaticnal division of labour.
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3. The lorg term

The warld crisis, which began at the end of 1973, affected
both the rates of mineral production and consumption and
international trade in these products. However, one of the
structural causes of that crisis appears to have been the
exhanstion of the industrialization model of the developed
countries and of the implicit intermational divisicn of labour
that has existed for the last three decades of which the
considerable expansion of international trade is one of
its fundamental bases. The anmial growth rate of inter-
national trade, vhich during the period 1928-1938 was 1.5%,
increased to 11.7% during the period 1950-1973, fell to
3.8% in the period 1973-1979 and showed negative values in
1980.

OPEC's pricing policy which was imposed in 1973, spurred
the developed countries to fine-tune their policies for
reducing their dependency on the imports of mining raw
materials, to endeavour on the one hand, to achieve greater
self-sufficiency or to diversify their extermal sources of
supply and on the other hand, to replace the relatively
scarcer products, This process of substitution was accentuated
even more by the structure which derived from the greater
specialization of the developed countries in high technology
and service imdustries, whose main impact on the demand for
minerals was on the one hand, to reduce the input of component
of these products per unit of marufactured erd use products
ard cn the other, to generate a stronger demand for a group of
"non-traditional" minerals.

The producers-exporters of minerals have usually
responded to the crisis by formulating policies for building
up and accumilating inventories and reducing production
in order to maintain and in some cases, even raise price
levels.

It may be cbserved that the policies of both the
importing and producer-exporter countries, while they may lead
to a degree of stability in the minerals market, through a
contraction of demand and supply, on the other hand, they are
not suitable instruments for overcoming the crisis, and
initiating a new development process. In this sense, two basic
assumptions could be made which might give a fresh impetus to
the world mining economy.

The first assumption relates to the possibility of making
sionificant changes in the pattern of the intematicnal
division of labour, which prevailed in 1973. In the new
pattern, the developing countries would specialize in the
exploitation and gradual industrialization of their mining
exports, from the metal-working phase to the phase of
processing end use products with a high content of the
heaviest metals and minerals, whereas the developed countries
would base their industrial redeployment on specialization in
high technology industries, with few mining resource
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components. One of the instruments, which could gradually give
shape to this new pattern of the intermational divisien of
labour in the mining sector, would be "“improvement" of the
long-term sales contracts which would also include, on the one
hand, clauses relating to financing and transfer of technology
and on the other, clauses for gradual industrialization that
would involve changes in the features of the product to ke
marketed.

It must be borne in mind that the results of the
North-South dialogue at the Paris Conference, of the Special
Session of the United Nations General Assembly held in
September 1980 ard cof the Cancin Conference on  the
implementation of the New Internatiornal Economic Order
do not favour a political decision to bring about these
changes, From this situation, a second assumption of
develcpment in the mining sector would flow which, contrary to
the previcus one, would he a development altermative with a
high degree of self-sufficiency in large regions or groups of
countries.

These forms of autonomous growth would obvicusly require
considerable specialization and naticnal complementarity since
they would need high levels of intra-regional trade in order
toc ke dynamic. ©n the other hand, the degree of
self-sufficiency would be dictated in each region by the
volume or the supplies of mining reserves as well as by the
expansion of industrial consumption of those resources.
The excessive consunption over production levels would
determine the extraregional import requirements, that would
have to be met by exportable surpluses, generated by other
regions.

On the basis of this development assumption, the
industrialization of the rescurces of latin America would need
to have as a basic preregquisite an integrated industrial
structure for inputs, which would complement erd use goods.
Obviously, this process of industrialization would, in turn,
require financial rescurces ard technology, which are still
not available in the region and so the co—operat:.on on the
international comminity would be needed, perhaps in certain
joint-ventures of vertically mtegrated production and
intra-regicnal marketing.

Note

1/ This production could, for extample, be done according
to the following formula:

AP - a + b &L 4+ ¢ AK + g AN 4 ¢ AT
P L K N T
in which:
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Annual growth rates of mining production.

Coefficient of the variations of global productivity
determined by other factors which are not included
in the function indicated.

Coefficient of the marginal productivity of labour,
whose variations would determine wage variations.

Growth rate of the labour force directly employed in
mining activity measured in working-hours and
man-months.

Coefficient of the marginal productivity of capital,
whose variations would determine the variations of
the dividends of shareholders or financial agencies.

Growth rate of the investmwents and working capital
used directly in mining activity and measured in
monetary units.

Coefficient of productivity of the mining deposits
being worked.

Growth rate of the wealth of the mineral deposit
which can be measured in terms of variations in the
average grade of the ore at the point of entry into
the processing plant. According to the mining
legislation of the countries of the region, the
wealth of the subsoil, including mining deposits, is
State property. The contribution of this sector to
the nining output would therefore determine the
level of State revenue, which is collected either by
means of a tax on the variation in the wealth of the
deposit or through the State's proportional
participation, as an asscciate merber of the
enterprises in the profits yielded. This is the part
of the econcomic surplus that would be earmarked for
irvestment in new ewplorations, infrastructure and
other forms of reproductive capital, since it is
assumed that the part corresponding to labour would
be almost completely consumed by the working
population, and that the surplus appropriated by the
capital factor would be used according to the
decisions of its owners, in which case the State
may cnly be able to promote more industrialization
of the mining product through reinvestment
incentives,

Coefficient of the productivity of technclogical
innovations.



Groawth rate of the '"cost-benefit" ratio of
technolegical irnovations. These costs would, for
example, include the "royalties" paid on the
transfer of technoclogy and expenditure for research
and training, etc. The kenefits would be represented
by the levels of mineralegical or metallic recovery
levels in mining activities, the concentration of
ores and extractive metallurgy.
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Table 1

EVOLUTION OF WORLD PRODUCTION GF THE MAIN MINERALS

{1n thousands of metric tons of high grade ore)

Antimony
Asbestos
RBarite
Bauxite
Bismuth a/
Cadmium
Chromium
Cobalt ay
Columbium a/
Copper
Fluprite
Gold
Ilmenite
Iron Ore
Lead
Lithium
Magnesium
Manganese
Mercury a/f

Metallic Arsenic

n - U2 O -

144

s

Metallic Tellurium af

Metallic Selenium a/

Molybdenum
Nickel

Phosphated rocks

Platinum
Potassium
Rutile
Silver
Sulphur
Tantalum a/
Thorium
Tin
Tungsten
Vanadium
Zine

18

38
az8
516
154
509
509
B42
085

274
687
726
242
713
409

18
153
377

58

13
131
226

16
580

30
649

1
1

242
2

13

41
9

205
620
401
031

402
ao7

102

231
376

610

w

—_ (%)
NN =N~ PN

o
pry

-
0~

26
14

15

122
26

10
22

118 586
27 423

10 143
22 19
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(cont.Table 1)

Minerals 1378 1980 1981 1982 1283
Antimony 62 64 57 54 48
Asbestos 4 693 4 902 4 480 4 311 4 176
Barite 6 885 7 578 8 216 7 155 -
Bauxite 80 975 92 623  B5 474 T4 441 78 568
Bismuth a/ 4 254 3421 3 382 3 248 4 153
Cadmium 17 468 18 663 17 535 16 755 17 664
Chromium 10 944 9 729 10 647 9 895 7 880
Cobalt a/f 26 823 32 724 30 274 25 0B84 24 127

Cotumbium a/ 9 666 - 14 816 14 316 -
Copper 7 604 7 816 8 175 7 963 8 220
Fluerite 4 665 4L 682 5 051 4 539 4 301
Gold 1 346 1 208 1 421 1472 1 419
Ilmenite 3 515 2 N4 3 638 3 058 -
Iron Ore 840 340 508 976 852 210 779 270 750 542
Lead 3 3r2 3 603 3 343 3 451 3 451
Lithium 2 3 2 o2 a1
Magnesium 288 321 296 248 -
Manganese 22 642 26 697 23 543 22 456 21 992
Mercury a/ & 239 & 622 7 377 7 032 5 668
Metallic Arsenic 31 - 28 26 -
Metallic Tellurium as 152 508 105 o7 -
Metallic Selenium a/s 1 442 1 905 1 302 1217 -
Maolybdenum 100 108 109 | 63
Nickel 659 748 712 608 655
Phosphated rocks 125 022 136 014 137 524 122 633 -
Platinum 222 212 239 222 202
Potassium 26 122 27 871 27 046 26 230 -
Rutile 302 447 in 346 -
Silver 11 891 10 422 12 489 12 841 12 39%
Sulphur 52 138 - 53 563 50 660 -
Tantalum a/f 362 - in 335 -
Thorium 22 - 20 20 -
Tin 241 235 253 241 210
Tungsten 46 53 49 45 41
Vanadium 3 34 35 33 -
Zinc 5 854 6 247 5 657 6 047 é 498
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(conclusion Table 1)

Annual growth rates
Minerals 1965-1%74 1974-1980 1980-1983
Antimony 1.5 - 1.9 9.1
Asbestos 12.8 1.1 -5.2
Barite 3.0 | -
Bauxite 8.6 3.2 -5.3
Bismuth a/ 1.4 -5.6 6.7
Cadmium 4.1 -0.3 -1.8
Chromium 4.7 4.6 -6.8
Cobalt a/ 8.6 0.1 -9.7
Columbium a/ 8.5 . -
Copper 4.1 -0.5 1.7
Fluorite 6.0 -0.6 -2.8
Gold -1.9 -2.2 5.5
Ilmenite 1.4 0.6 -
Iron Ore 4.3 -9.1 13.8
Lead 2.9 1.3 -1.4
Lithium - -2.5 138.1
Magnesium 3.5 16.0 -
Manganese 2.9 2.7 -6.3
Mercury a/ -0.3 -5.3 -5.1
Metallic Arsenic -2.1 - -
Metallic Tellurium a/f 3.2 16.5
Metallic Selenium a/ 5.0 7.6 .
Molybdenum 3.0 3.9 -16.4
Nicket 7.1 -0.9 4.3
Phosphated rocks 18.5 1.8 -
Platinum 7.7 1.1 -1.6
Potassium 6.7 0.9 -
Rutile 4.6 5.1 -
Silver 1.8 0.4 5.9
Sulphur 4.4 - -
Tantalum a/ 0.4
Thorium - - .
Tin 1.8 0.1 -3.7
Tungsten 9.0 6.2 -8.2
Vanadium 10.1 - -
2inc 3.1 -0.1 1.3

U.S. Department of the Interior "Minerals Yearbook

Sources: 1.

a/ Tons.

Vol.l Metals and Minerals". Various issues.

. World Bureau of Metal Statistics "World Metal

Statistics" Vol. 37 N° 40, April, 1984,

. Association of Iron Ore Exporting Countries,

*Iron Dre Statistics”, September 1983,
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Tabie 2

CHANGES IN YHE STRUCTURE OF THE VALUE OF WORLD MINERAL PRODUCT!ON

(Percentages)

1950 1973 1978
Iron Ore 18.5 Copper 24.9 Iron Ore 16.2
Copper 15.3 Iron Ore 17.5 Copper 12.0
Gold 15.2 Gold 10.4 Gold 10.5
Lead 6.2 Zinc 3.8 Phosphates 4.2
Zinc 5.9 Nickel 3,2 Uranium 3.7
Manganese 3.0 Lead 2.9 Potassium 3.5
Potassium 2.4 Potassium 2.8 Diamonds 2.8
Silver 2.0 Diamonds 2.7 Lead 2.8
Phosphates 2.0 Phosphates 2.2 Zinc 2.7
Sutphur 1.7 Silver 1.9 Amianto 2.7
Amianto 1.5 Amianto 1.4 Silver 2.6
Nickel 1.4 Platinum 1.4 Bauxite 2.2
Industrial diamands 1.4 Bauxite 1.4 Nickel 2.1
Nitrates 1.0 Uranium 1.3 Sulphur 1.8
Cadmium and kaolin 0.9 Sulphur 1.2 Platinum 1.6
Bauxite 0.8 Manganese 1.1 Motybdenum 1.4
Chromium 0.8 Kaolin 0.9 Manganese 1.3
Tungsten 0.7 Mol ybdenum 0.7 Kaolin 1.1
Mica 0.6 Fluorite 0.6 Tungsten 1.1
Platinum 0.5 Tungsten 0.5 Chromium g.9
Fluourite 0.5 Chromium 0.4 Borate 0.6
Antimony 0.5 Tale 0.4 Talc 0.6
Malybdenum 0.4 Borate 0.4 Magnesium 0.5
Bentonite 0.4 Yanadium 0.3 Sodium 0.5
Tale 0.4 Sodium 0.3 Fluorite 0.5
Magnesium 0.3 Magnesium 0.2 Vanadium 0.5
Barite 0.3 Bentonite 0.2 Cobalt 0.4
Borate 0.2 Barite 0.2 Bentonite 0.4
Caobalt 0.2 Ilmenite 0.2 Barite 0.3
Mercury 0.2 Antimony 0.2 Ilmenite 0,2
Ilmenite 0.2 Cobalt 0.2 Antimony 0.2
Asphalts 0.2 Mercury 0.2 Mica 0.2
Sodium 0.1 Mica 0.1 Feldspar 0.1
Graphite 0.1 Rutile 0.1 Rutile 0.1
Feldspar 0.1 Feldespar 0.1 Graphite 0.1
Rutile - Nitrate 0.1 Nitrate 0.1
Beryllium - Columbium 0.1 Columbium 0.1
Vanadium - Tantalum 0.1 Tantalum -
Others 141 Graphite 6.1 Asphalts -

- - Asphalts - Mercury -

- - Others 12.3 Others 17.4
Total 100.0 100,0 100.0
Total of U.S.
dollars
in millions 16 919.8 59 235.6 71 492.7
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{(Conclusion Table 2)

1950-1973

Annual growth rate

1973-1978

iroen ore
Copper
Gold
Phosphates
Uranium
Potassium
Diamonds
Lead

Zinc
Amianto
Silver
Bauxite
Nickel
Sulphur
Platinum
Molybdenum
Manganese
Kaolin
Tungsten
Chromium
Borate
Talc
Magnesium
Sodium
Flourite
Vanadium
Cobalt
Bentonite
Barite
Iimenite
Ant imony
Mica
Feldspar
Rutile
Graphite
Nitrate
Columbium
Tantalum
Asphalts
Mercury
Others
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Source; Callot,

F., "World production and consumption of

minerals in 1978%, Mining Journal Books Ltd., 1981.

107



801

Table 3

RELATIVE EVOLUTION QOF WORLD MINERALS PRODUCTION
(In units of metric_tons (MT))

Minerals unit Latin America Qther developing countries Developed countries
1960 1980 1983 1960 1980 1983 1960 1280 1983
Asbestos Thousands MT 43 140 136 140 393 286 1 341 i 948 1 393
Bauxite Thousands MT 13 181 24 171 16 986 2 886 19 616 17 220 6 425 37 086 32 825
Chromium Thousands MT 125 350 160 1 949 2 138 1 656 1 072 3 665 2 656
Cobalt MT 62 1 724 118 11 278 22 766 15 695 1 631 4 470 4 305
Copper Thousands MT 71é 1 433 1 821 1132 1 913 1 877 1 557 2 659 2 513
Flyorite Thousands MT 363 Q20 689 35 563 459 826 1 574 1 188
Ilmenite Thaeusands MT - - - 237 236 - 849 2 444 -
Iron Ore Thousands MT 20 024 T0 885 120 509 27 878 70 318 73 105 123 358 192 694 224 BS8B
Lead Thousands MT 350 370 470 305 315 247 1 132 1 861 1 745
Manganese Thousands MT 1 099 2 BZ24 1 935 3 323 4 127 3 652 1 776 7779 4 365
Molybdenum MT 1 912 14 339 23 860 72 463 277 31 927 B0 466 24 443
Nickel Thousands MT 15 &0 47 40 157 128 21 326 241
Phosphated rocks Thousands MT 210 30 - 14 514 42 364 - 18 145% 57 922 -
Platinum Kilograms 30 404 622 69 4 128 28 472 110 945 88 896
Potassium Thousands W% 15 5 - 83 813 - 6 218 15 619 -
Rutile MT 205 450 - 1 900 79 573 - Q7 345 351 748 -
Tin Thousands MT 22 35 41 109 147 113 7 17 18
Tungsten MT 1 829 4 359 5 073 4 730 8 100 5 366 & 982 14 B5B 9 223
Uranium MT 45 187 - 400 ¢ 175 - 18 166 34 603 -
Vanadium MT 3 455 - 890 - 5 672 19 725 -

Zinc Thousands MT 528 919 1 044 257 327 360 1 810 3 357 3 468
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(Conclusion Table 3)

19280

Asbestos
Bauxite
Chromium
Cobalt
Copper
Fluorite
Ilmenite
iron Ore
Lead
Manganese
Molybdenum
Nickel
Phosphated rocks
Platinum
Potassium
Rutile
Tin
Tungsten
Uranium
Vanadium
Zinc

Thousands MT
Thousands MT
Thousands MT
MT

Thousands MT
Thousands MT
Thousands MT
Thousands MT
Thousands MT
Thousands MT
MT

Thousands MT
Thousands MT
Kilograms
Thousands MT
MT

Thousands MT
MT

MT

MT

Thousands MT

1960 1980 1983

681 2 401 2 361

5 128 11 750 11 537

1 25% 3 576 3 408

1 060 3 765 4 010

637 1812 2 009

583 1 625 i 965

16 235 -

70 971 175 080 332 070

589 1 057 939

7 412 11 967 12 040

6 487 12 533 14 250

76 205 239

8 2 32 707 -

10 356 101 08é 111 973
2 766 11 434

100 15 000 -

52 36 38

17 654 26 002 21 080

100 13 780 -

756 1 645 1 626

242

ngz
550
190
195
611
665
351

508

108

136
212

e7
446

an
771
235
319
965
260
248

201

40

Distribution of Mining

Source: Federal

Institute for Geosciences and Natural Resources,
Production and Reserves of Mineral Commodities in the World", Hannover, January 1982.
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Table &

RELATIVE EVOLUTION OF MINING PRODUCTION 1960-1980
(Annual growth rates of the volume of production)

(Percentages)

Main
Minerals

Asbestos
Bauxite

Chromium
Cobalt
Copper
Fluorite
Ilmenite
Iron Ore

Lead
Manganese

Molybdenum

Other Centrally-
Latin developing Developed planned World
America countries countries economy total

countries

6.08 5.30 1.94 6.50 4.08
3.08 10.06 ?.16 4.23 6,24
5.28 0.46 6.34 5.38 4,05
18.09 3.57 5.17 6.54 4.33
3.53 2.66 2.71 5.37 3.35
4,76 14,90 3.28 5.26 4.88

- -¢.02 5.43 14.38 4,98
6.52 4,73 2.26 4.62 3.78
0.28 0.16 2.52 2.97 2.10
4,83 2.19 7.66 2.42 3.43
10,60 ?.75 4.74 3.35 5.00

Percentage of the share of the
main producers in the levels of
Latin America of 1980

Brazil{100}

Jamaica(48), Suriname(19)},
Brazil(17), Guyana(l12)
Brazil(%91)

Cuba(100)

Chile(66), Peru(23), Mexice(11)
Mexico(99), Argentina(l)

Brazil(74), Venezuela(11),
Chile(5), Mexico(5), Peru(4)
Peru{40), Mexico(39), Argentina(9),
Brazil(7), Bolivia(5)

Brazil(78), Mexico{16),
Argentina(2), Bolivia(1)}

Chile (93), Peru (7)
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(Conclusion Table 4)

Other Centrally- Percentage of the share of the
Main tatin developing Developed planned World main producers in the levels of
Minerals America countries countries economy total Latin America of 1980
countries

Nickel 7.18 7.08 2.20 5.09 3.99 Cuba(57), Dominican Republic(24),
Guatemala(9), Brazil(3)

Phosphated

rocks 6.18 5.50 5.98 7.10 6.07 Brazil(91), Mexico(¥)

Platinum 13.88 -24.00 7.04 12.07 8.73 Colombia(100)

Potassium -5.34 12.09 4.71 7.35 5.77 Cchile(100)

Rutile 4,01 20.53 6.63 28,47 7.80 Brazil¢100)

Tin 2.35 1.51 4.54 -1.82 1.07 Bolivia{75), Brazil{19),
Argentina(3), Peru(3)

Tungsten 4 .44 2.73 3.85 1.95 2.72 Bolivia(é2), Brazil(22), Peru(10),
Mexico(5), Argentina(l)

Uranium 7.38 16.96 3.27 - 4.39 Argentina(100)

Vanadium 28.54 - 6.43 27.93 8.48 Chile(100)

Zine 2.81 1.21 3.14 3.96 3.16 Peru(57), Mexico(26), Brazil(8),
Bolivia(é), Argentina(3)

Source: See Tables 1 and 3 of the Statistical Appendix.



Table 5

‘LATIN AMERICA: ESTIMATES OF MINERALS PRODUCTION IN 1980

World Latin
Minerals Units production America
Antimony MT a/ 64 635 19 328
Asbestos Thousands MT 4 902 140
Barite Thousands MT 7 578 1175
Bauxite Thousands MT 92 623 25 193
Bismuth MT 3 421 1279
Cadmium MT 18 643 952
Chromium Thousands MT 9 729 350
Cobalt MT 32 724 1 724
Copper Thousands MT 7 816 1 610
Fluorite Thousands MT 4 482 920
Gold MT 1 208 79
Iron Ore Thousands MT 508 976 93 143
Lead Thousands MY 3 403 370
Lithium MT 6 615 3 903
Magnesium Thousands MT 321 -
Manganese Thousands MT 26 697 2 824
Mercury MT & 622 73
Molybdenum Thousands MT 108 14
Nickel Thousands MT 748 67
Niobium Thousands MT 15 13
Phosphated rocks  Thousands MY 136 814 3 gzt
platinum MT . 212 0.4
Potassium Thousands MT 27 871 28
Rutile Thousands MT 447 0.4
Selenium MT 1 905 318
Silver MT 10 421 3 366
Tellurium MT 508 95
Tin Thousands MT 235 36
Tungsten MT 53 340 5 438
Uranium MT 43 965 187
Vanadium MT 33 960 455

2inc Thousands MT 6 248 919



{Cont.Table 5)

Antimony
Asbestos
Barite
Bauxite
Bismuth
Cadmium
Chromium
Cobalt
Capper
Fluorite
Gold

fron QOre
Lead
Lithium
Magnesium
Manganese
Mercury
Mo lybdenum
Nickel
Niobium
Phosphated rocks
Platinum
Potassium
Rutile
Selenium
Silver
Tellurium
Tin
Tungsten
Uranium
Vanadium
Zinc

MT
Thousands
Thousands
Thousands
MT
MT
Thousands
MT
Thousands
Thousands
MT
Thousands
Thousands
MT
Thousands
Thousands
MT
Thousands
Thousands
Thousands
Thousands
MT
Thousands
Thousands
MT
MT
MT
Thousands
HT
MT
MT
Thousands

MT

MT
MT

MT
MT

MT

510

188

27
3 359

65
140
106

4 168

37
320

40
68 712
25
53

2 189
2
13
2 749

0.6
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(Cont.Table 5)

Antimony
Ashestos
Barite
Bauxite
Bismuth
Cadmijum
Chromium
Cobalt
Copper
Fluorite
Gold

fron Qre
Lead
Lithium
Magnesium
Manganese
Mercury
Mo lybdenum
Nickel
Niobium
Phosphated rocks
Platinum
Potassium
Rutile
Selenium
Silver
Tellurium
Tin
Tungsten
Uranium
Vanadium
Zinc

MT
Thousands
Thousands
Thousands
MT
MT
Thousands
MT
Thousands
Thousands
MT
Thousands
Thousands
MY
Thousands
Thousands
MT
Thousands
Thousands
Thousands
Thausands
MT
Thousands
Thousands
MT
MT
MT
Thousands
MT
MT
MT
Thousands

MT
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(Conclusion Table 5)

Other
Countries

Antimony
Asbestos
Barite
Bauxite
Bismuth
Cadmium
Chromium
Cobalt
Copper
Fluorite
Gold

Iron Ore
Lead
Lithium
Magnesium
Manganese
Mercury
Molybdenum
Nickel
Niabium
Phosphated rocks
Platinum
Potassium
Rutile
Selenium
Silver
Teliurium
Tin
Tungsten
Uranium
Vanadium
2inc

MT
Thousands
Thousands
Thousands
MT
MY
Thousands
MT
Thousands
Thousands
MT
Thousands
Thousands
MT
Thousands
Thousands
MT
Thousands
Thousands
Thousands
Thousands
LH
Thousands
Thousands
MT
MT
MT
Thousands
MT
MT
MT
Thousands

MT

MT

76

1 230
23

1

333

Source: See Table 1 of the Statistical Appendix.

a/ MT = metric tons
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Table 6

WORLD MINERAL RESERVES IN 1981
(In _units of metric tons (MI))

Other Centrally- Percentage of reserves in the five
Units Minerals Latin developing Developed planned Total major producing countries
America countrieg countries economy =0 sesissiiscacaas R L
countries % Countries
Thousands MT Amiante . cen .- . 87 000 73% (USSR 32, canada 25, S$.Africa 6,
Rhodesia 6, U.S.A. &)
Thousands MT Antimony 650 320 840 2 495 4 305 78% (China 51, Bolivia 9, S.Africa 7,
USSR &, Mexico 5)
Thousands MT Asbestos 5 540 8 350 66 000 43 200 123 100 85% (Canada 37, USSR 33, S.Africa 7,
Zimbahwe 4, Brazil &)
Thousands MT Barite 15 378 65 922 108 700 43 000 233 000 54% (U.S.A. 22, India 12, Chinz 9,
Canada 6, USSR 5)
Millions MT Bauxite 6 131 10 679 5 790 800 23 400 T4% (Guinea 28, Australia 20,
Brazil 11, Jamaica ¢, India 6)
MT Bismuth 23 655 5 495 58 550 7 300 101 660 72% (Japan 24, Australia 18,
Bolivia 14, U.S.A. 10, Mexico &}
Thousands MT Cadmium 69 116 440 55 680 60% {Canada 18, U.S.A. 16,
' Australia 14, USSR 7, Ireland 5)
Millions MT Chromium 7 1 024 2 302 208 3 541 99% (South Africa 64, limbabwe 28,
USSR &, Finland 1)
Thousands MT Cobalt 44 2 246 375 1 000 3 665 72% {Cuba 22, Indonesia 15, Zaire 12,
Philippines 12, New Caledonia 11)
Thousands MT Columbium & 165 . es e . 10 600 96% (Brazil 77, USSR 6, Canada &,

Zaire ¢, Uganda 3)
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{Cont. Table

fPercentage of reserves in the five

Total

major producing countries

Thousands MT
Thousands MT
1)

Thousands MT
Killions MT

Thousands KT
Thousands MT
Millions MT

Millions MT

M7

Minerals Latin
America
Copper 189 445
Fluorite 52 419
Gold 387
Ilmenite 800
lIron Ore 53 773
Lead 13 163
Lithium 1 299
Magnesium 473
Manganese 150
Mercury 8 584

Other Central ly-
developjng Developed planned
countries countries economy
countries
148 654 160 500 72 000
45 381 176 200 29 000
4123 19 968 7776
67 662 267 150 58 500
490 33 150 31 600
9 637 105 400 28 500
642 253 -
1 592 668 6 457
98 886 700
18 316 96 000 63 700

570 599
303 000
32 254
394 112
119 013
156 700

2 194

8 763

1 834
186 600

(Chite 19, U.S.A. 18, USSR 7,
Zamhia 7, Canada 6)

{South Africa 36, Mexico 13,
U.K. 7, U.S.A. 5, Kenya 5)
(S.Africa 51, USSR 24, U.S.A. &,
Australia 4, Philippines 2)
(Canada 25, Norway 19, India 13,
USSR 12, S.Africa 8)

(USSR 30, Bolivia 22, Brazilt 17,
Canada 12, Australia 12)

(U.S.A. 27, Australia 14,

canada 13, USSR 11, S.Africa 3)
(chile 59, Zaire 25, Canada 9,
Zimbabwe 4, U.S.A. 2)

(China 29, USSR 26, Korea 18,
Brazil 5, Australia 3) )
(S.Africa 45, USSR 38,

Australia 8, Gabon 5, Brazil 2)
(Spain 28, USSR 20, China 13,
Yugoslavia 9, U.S.A.7)
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(Coant. Table

Percentage of reserves in the five

Minerals Latin

America

major producing countries

Thousands MY
Thousands MT
Thousands MT

Millions MT

MT

Mitlions MT

Millions MT
MT
MT

NT

Molybdenum 3 223

Nickel 23 879
Niobium 6 543
Phosphated

Rocks 1 490
Platinum 31
Potassium 64
Rutile 58
Selenium 57 264
Silver 53 055
Tantalum 3 625

Other Centrally-
developing Develo?ed planned
countries countries economy
countries
419 4 BB3 955
34 306 18 120 24 600
562 135 700
48 130 11 800 9 500
- 30 527 6 220
416 3 680 4 920
12 192 13 750 2 900
73 995 66 151 19 500
5 150 114 510 57 900
53 536 4 220 4 530

70
36

28

216

230
65

920
778

0380

900
9?10
675

211

87%
100%

92%

87X
54%
76%

a7x%

(U.S.A. 44, Chile 26, USSR 7,
Canada &, Panama 2)

(New Caledonia 19, Cuba 18,
Canada 12, USSR 11, Indoresia 11)
(Brazil 82, USSR 9, 2aire 3,
Canada 2, Nigeria 1)

(Morocco 59, U.S.A. 12, USSR 11,
South Africa 3, Australia 2)
(S.Africa 82, USSR 16, Canada 1,
Colombia 1)

(USSR 44, Canada 30, German

Democratic Republic 9, Federal
Republic of Germany &, Israel 3)
(Australia 34, India 25, :
S.Leone 13, USSR 8, U.S.A. 7)
(Chile 18, U.S.A. 17, USSR 7,
Canada &, Peru &)

(USSR 2, U.S.A. 20, Australia 13,
Mexico 12, Canada 10}

(2aire 56, Nigeria 11,

Thailand 7, USSR 7, Malyasia &)
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(Conclusion Table &)

Percentage of reserves in the five

Minerals

Other
Latin developing Developed planned
countries countries

major producing countries

Thousands
Thousands

Thousands

Thousands
Thousands

Thousands

Tellurium
Tin
Tungsten

Uranium

Vanadium
Zinc

Zirconium

33 575

5 066
240
307

97
14 193
13 095

60 384
9 903
2 635
2 591

15 935

241 020

44 740

93%
68%
92%

(U.S.A. 15, USSR 6, Canada 5,
Peru 5, Japan 1)

{Indenesia 16, China 15, Thailand
12, Malyasia 12, USSR 10}
(China 52, Canada 10, USSR 8,
U.S.A. 5, North Korea &)
(U.S.A. 27, S. Africa 15,
Sweden 12, Australia 12,
Canada 9)

(S.Africa 49, USSR 46,
Australia 1, chile 1, China 1)
(Canada 26, U.S.A. 20,
Australia 10, USSR 8, Japan 4)
(Australia 32, India 25,
U.S.A. 16, USSR 11,

South Africa 8)

Source: 1.

Federal Institute for Geosciences and Natural Resources, "Regional Distribution of Mining Production
and Reserves of Mineral Commodities in the World"™, Hannover, January 1982.

2. U.5. Bureau of Mines "Ninerals Facts and Problems/Commodity Data Summaries, 1980",



Table 7

WORLD MINERAL RESERVES [N 1983
{(In units of metric tons {(MI)}

Other developing

Unit Minerals Latin America countries
Quantity % Quantity %
Thousands MT Antimony 650 15.1 320 7.4
Thousands MT Asbestos 5 &50 4.6 8 250 &.7
Millions MT Bauxite & 270 26.8 10 540 45.0
MT Bismuth 23 700 24.9 5 450 5.7
Millions MT Chremium 7 0.2 1 024 28.9
Thousands MT <Cobalt 45 1.2 2 245 61.3
Thousands MT Copper 194 500 35.3 123 800 22.5
Thousands M7 Fluorite 52 400 17.3 45 400 14.9
MT Gold 1 886 5.8 2 644 8.2
Mitlions MT Iron Ore 19 230 26.5 9 620 10.3
Thousands MT Lead 14 100 ¢.0 8 700 5.5
Thousands MT Lithium 1 299 59.2 642 29.3
Millions MT Manganese 42 2.3 129 7.0
MT Merecury @ 400 5.1 17 300 2
Thousands MT Molybdenum 3 225 34.0 418 4.4
Thousands MT Niobium 6 545 82.4 560 7.1
Thousands MT Nickel 5 000 6.1 34 310 41.8
MT Platinum 31 Q.1 . -
MT Silver 53 150 23.0 5 055 2.2
Thousands MT Tin 1 395 14.4 5 070 52.2
Thousands MT Tungsten 108 4.1 243 9.2
Thousands MT Zinc 18 100 7.5 12 000 5.0
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(Conclusion Table 7)

Thousands
Thousands
Millions
MT
Millions
Thousands
Thousands
Thousands
MT
Millions
Thousands
Thousands
Millions
MT
Thousands
Theusands
Thousands
MT

MT
Thousands
Thousands
Thousands

MT
MT
MT
MT

MT
MT
MT
MT

MT
MT
MT

Developed Centrally-planned World
Minerals countries countries Total
Quantity % Quantity % Quantity
Antimony 840 19.5 2 495 58.0 & 303
Asbestos 66 000 53.6 43 200 35.1% 123 100
Bauxite 5 790  24.7 800 3.4 23 400
Bismuth 58 550 61.6 7 300 7.7 95 000
Chromium 2 302 65,0 208 5.9 3541
Cobalt 375 10.2 1 000 27.3 3 665
Copper 160 500 29.1 72 000 13.1 550 800
Fluorite 176 200 58.2 29 000 9.6 303 000
Gald 19 968 61.9 7776 241 32 254
Iron Ore 33 150 35.4 31 600 33.8 93 600
Lead 105 400 67.3 28 500 18.2 156 700
Lithium 253  11.5 - - 2 194
Manganese 963 52.5 700 38.2 1 835
Mercury 96 000 51.4 63 700 34.1 1846 600
Molybdenum 4 882 51.5 955 10.1 9 480
Niobium 135 1.7 700 8.8 7 940
Nicket 18 120 22.1% 24 600 30.0 82 030
Platinum 30 527 83.0 6 220 16.9 36 778
Silver 114 510 49.6 57 960  25.1 230 675
Tin 730 7.5 2 520 25.9 9 715
Tungsten 595 22.6 1 689 4.1 2 635
Zinc 175 920 73.0 35 Q00 14.5 241 020
Table & of the Statistical Appendix.

Sodrce:

See
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Table 8

EVOLUTION OF CONSUMPTION OF THE MAIN MINERALS

1. Bauxite (Thousands of MT)

a) Latin America ... 2402 3 &37 3235 267 2573
b) Other developing

countries . 2830 4774 4L 937 4 837 5 104
¢) Developed countries ... 62 432 63 782 59 316 51 503 55 712
d) Centrally-planned

economy countries . 16787 21133 21 225 19 366

Total ... 84251 93 326 B8 713 78 181
2. Cadmium (MWT)
a) Latin America 44 273 576 605 581 717
b) Other developing

countries 82 190 462 428 608 610
¢y Developed countries 10 256 13 328 12 083 11 831 11 594 11 800
d) Centrally-planned

economy countries 1990 3200 3881 3628 3 4690

Total 12 372 16 991 16 982 16 492 16 473
3. Copper (Thousands of MT}
a) Latin America 167 315 497 434 457 324
b) Other developimg

countries 88 166 337 407 394 466
c) Developed countries & 7Th 6014 6165 6269 5765 5 83
d) Centrally-planned

economy countries 1165 1845 2423 2415 2 448

Total 6193 B340 9422 9525 9 064
4. Tin (Thousands of MT)
a) Latin America b @ 1" 8 10 10
b) Other developing

countries 1" 11 13 13 12 14
c) Developed countries 153 172 142 134 123 130
d) Centrally-planned

economy countries 40 52 56 54 55 -

Total 210 264 222 209 200 -
5. iron ore {Millions of MT)
a) Latin America 10 19 16 14 23 .
h) Other developing

countries 13 15 27 23 32 -
c) Developed countries 193 301 267 250 206 -
d) Centrally-planned

economy countries 111 161 198 190 190

Jotal 327 496 508 477 451



{Cont. Table 8)

..........................................................................

6.

a)
b

c)
d)

a)
b}

c)
d)

a)
B>

)
=]

a)
b)

c)
d)

Magnesium (Thousands of MT)

Latin America

Other developing
countries
Developed countries
Centrally-planned
economy countries
Total

Nickel (Thousands of MT)

Latin America

Other developing
countries
Developed countries
Centrally-planned
economy countries
Total

Legd (Thousands of MT

Latin America
Other developing
countries
Developed countries
Centrally-planned
economy countries
Total

. 2inc_{Thousands of MT)

Latin America
Other developing
countries
Developed countries
Centrally-planned
economy countries
Total

132

32
166

316

110
432

139

67
2 238

739
3183

112

133
3 070

782
& 096

206

59
281

"

10
527

156
704

253

152
3338

1 281
5 024

238

276
3 920

1 564
5998

180

284

16

19
490

188
713

280

237

-

588

167

262

13

22
435

190
660

246
255
3 198

5 274

305

516
3 470

1786
6 077

152

a2
249

"

23
403

196
633

236
302
3141

5 267

290

551
3276

1 843
5 960

16

24
402

217
285

299

519
3 578

123



(Cont. Table 8)

Annual growth rates Relative breakdown
1965- 1974 1974-1980 1980-1983 1974 1982

1. Bauxite (Thousands of MT)

a) Latin America 7.2 -10.9 2.9 3.4
b) Other developing

countries 10.4 2.3 3.1 5.9
¢) Developed countries 0.4 b4 741 65.9
d) Centrally-planned

economy countries cee 3.9 -4.3a/ 19.9 24.8

Total wan 1.8 -8.58/ 100.0 100.0
2. Cadnium (MT)
a) Latin America 22.5 13.3 7.6 1.6 3.5
b) Other developing

countries @.8 16.0 2.7 1.1 3.7
¢) Developed countries 3.0 -1.6 -0.8 78.4 70.4
d) Centrally-planned

economy countries 5.4 3.2 -2.2a/ 18.8 22.4

Total 3.6 - -1.58/ 100.0 100.0
3. Copper (Thousands of MT)
a) Latin America 7.3 7.9 -13.3 3.8 5.0
b) Other developing

countries 7.3 12.5 11.4 2.0 4.3
¢) Developed countries 2.6 0.4 -1.8 721 63.6
d) Centrally-planned

economy countries 5.2 4.6 0.5a/ 22.1 27.6

Total 3.4 2.1 1.9a/ 100.0 100.0
4. Tin (Thousands of MT)
a) Latin America 4.6 3.4 -34 3.7 5.0
b) Other developing

countries . 2.8 2.5 4.5 4.0
¢) Developed countries 1.3 <31 -2.9 70.5 61.5
d) Centratly-planned

econofy countries 3.0 1.2 -0.9a/ 21.3 27.5

Total 1.7 -1.6 -5.1a/ 100.0 100.0
S, Iron ore (Millions of MI)
a) Latin America 7.4 -2.8 19.9a/ 3.8 5.1
b) Other developing

countries 1.6 10.3 8.%a/ 3.0 7.1
c) Developed countries 5.1 -2.0 -12.2a/ 60.7  45.7
d) Centrally-planned

economy countries 4.2 3.5 2.0af 32.5 42.1

Total 4.7 0.4 -%.8a/ 100.0 100.0



(Conclusion Table 8)

Annual growth rates

Relative breakdown

1965-1974 1974- 1980 1980- 1983

1974

1982

6. Magnesium (Thousands of MT)

a) Latin America 25.1 4.9 -29.3a/
b} Other developing

countries - 26.0 11.8a/
c) Developed countries 5.1 -2.2 -8.1a/
d) Centrally-planned

economy countries 7.0 5.2 1.2a/

Total 6.0 0.2 -&._4af
7. Nickel (Thousands of MT)
a) Latin America 20.9 6.4 0.0
by Other developing

countries 10.7 11.3 8.1
c) Developed countries 5.8 -1.2 6.4
d) Centrally-planned

economy countries 4.0 3.2 2.1a/

Total 3.6 0.2 -5.8a/
8. Lead (Thousands of MT)
a) Latin America 6.9 1.7 -8.1
b) Other developing

countries 9.5 7.7 6.3
c) Developed countries 4.5 -0.3 -1.2
d) Centrally-planned

economy countries 6.3 3.6 0.0a/

Total 5.2 1.2 -1.1a/
9. Zinc _(Thousands of MT}
a) Latin America 8.7 6.5 -4.9
b) Other developing

countries B.5 7.9 6.1
c) Developed countries 2.8 1.5 01
d) Centrally-planned

economy countries 8.0 2.3 1.48/

Total 4.3 0.5 -1.78/

N
o

omn
omn
. s
[ Y

gl.al w
. B .

-—rh
o
ouw

5.7
59.6

30.1
100.0

Seurce: World Bureay of Metal Statistics, "World Metal Statistics Yearbook
1984, UNCTAD "Consideration of International Measures on Iron
Ore, Statistical Annex", TD/B/IPC/Iron Ore/2/Add.1, TD/B/IPC/Iron

Ore/15.
. a/ Rate 1980-1982.
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Table 9

ESTIMATE OF MINERALS CONSUMPTION - 1980
(In units of metric tons (MT))

Units of Gther Developing
consumption Minerals World Latin America Countries
Total Per Total Per Total Per Total  Per

capita capita capita capita
MT Gr. Antimony 64 635 14.86 5 319 15.07 5181 2.99
Thousands MT Kg. Asbestos 4 902 1.13 328 0.93 205 0.12
Thousards MT Kg. Barite 7 578 1.74 1251 3.54 1397 0.8
Thousands MT Kg. Bauxite 93 326 21.46 3 637 10.30 4 774 2.75
MT Gr. Bismuth 3421 0.79 628 1.78 743 0.43
MT Gr. Cadmium 16 982 3.90 576 1.3 462 0.27
Thousards MT Kg. Chromium 9 729 2.24 418 1.18 1191 0.69
MT Gr. Cobalt 32 724 7.52 493 1.40 460 0.38
Thousands MT Kg. Copper 9 422 2.17 497 1.4 337 0.19
Thousands MT Kg. Fluorite 4 682 1,08 927 2.83 556 0.32
MT Gr. Gold 1 208 0.28 26 0,07 18 0.01
Thousands MT Kg. Iron Ore 508 976 117.03 16 000 45.33 27 444 15.84
Thousands MT Kg. Lead 5 388 1.24 280 0.79 237 0,14
MT Gr. Lithium 6 615 1.52 ™ 0.22 18 0.1
Thousarkis MT Kg.  Magnesium 284 0.07 20 0.06 [ -
Thousands MT Kg. Manganese 26 697 6.14 2982 8.45 3850 2.22
MT Gr. Mercury & 622 1.52 351 0.99 225 0.13
Thousards MT Kg.  Molybdenum 108 0.02 3 0.0 - -
Thousands MT Kg. Nickel 713 0.16 16 0.05 1% 0.01
Thousands MT Kg. Phosphated
rocks 136 014 3.27 6 333 17.94 8 23¢  4.75
MT Gr. Platinum 282 0.06 50 0.14 30 0.02
Thousands MT Kg. Potassium 28 855 6.63 1760 4.99 1000 0.58
MY Gr. Selenium 1 905 0.44 2¢ 0.08 41  0.02
MT Gr. Tellurium 508 0.12 1 - 5 -
Thousands MT Kg. Tin 222 0.05 1 0.03 13 0.01
MT Gr. Tungsten 53 320 12.26 1832 5.19 2530 1.46
MT Gr. Uranium 43 965 10.11 352 1.00 506 0.29
MY Gr. Vanadium 33 940 7.81 581 1.65 608 0.35
Thousards MT Kg. Zinc 6 166 1.42 348  0.99 435 0.2%

..................................................................................
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(Conclusion Table 93

Units of
consumption
Per
capita

Total

MT
Thousards
Thousands
Thousands
MT
MT
Thousands
MT
Thousands
Thousands
MT
Thousands
Thousards
MT
Thousands
Thousands
MT
Thousands
Thousarkis
Thousands

MT
Thousands
MY
MT
Thousands
MT
MT
MT

MT

MT

MT

MY

MT
MT

Wt
MT

MT
MT

MT
MT
MT

MT

MT

Minerals

Barite
Bauxite
Bismuth
Cacmium
Chromium
Cobsalt
Copper
Fluorite
Gold

Iron Ore
Lead
Lithium
Magnesium
Manganese
Mercury
Molybdenum
Nickel
Phosphated
rocks
Platinum
Potassium
Selenium
Tellurium
Tin
Tungsten
Uranium
Vanadium

Developed Centrally-planned

World Countries economy countries
Total Per Total Per Total Per
capita capita capita

64 635 14,86 32 979 42.55 21.156 t4.22
4 902 1.13 1 948 2.54 2 401 1.61
7 578 1.74 3 366 4,34 1 564 1.05
93 326 21.46 63 782 82.30 21 133 14.20
3 421 0.7 1 637 2.1 413 0.28
16 982 3.90 12 083  15.59 3 861 2.5%
@ 729 2.24 4 508 5.8 3812 2.43
32 724 7.52 26 187 33.79 5 384 3.62
@ 422 2.17 6 165 7.95 2 423 1.63
4 682 1.08 1 574 2.03 1 625 1.09
1 208 0.28 8a7 1.14 277 0.19
508 976 117.03 267 401 345.05 198 131 133.15
5 388 1.24 3 283 4.24 1588 1,07
& 615 1.52 4 800 6.19 1 550 1.04
284 0,07 180 0.23 80 0.05

26 697 6.14 7779 10.04 12 086 8.12
6 622 1.52 3 450 4,45 2 596 1.74
108 0,02 92 0.12 13 0.01
73 0.16 490 0.63 188 0.13
136 014 31.27 28 408 114 07 33 034 22.20
282 6.06 100 0.13 102 6.07

28 855 6.83 14 970 19.32 11 125 7.48
1 905 0.44 1578 2.04 257 0.17
508 0.12 423 0.55 7% 0.05
222 0.05 142 0.18 58 0.04

53 320 12.26 22 438 28.95 26 522 17.82
43 965 10.11 43 107 55.62 haa .
33 980 7.81 18 853 24.33 13 918 2.35
6 166 1.42 3 591 4.63 1 792 1.20

Thousands

Zirc

Source: 1.

See Tables 3 and 8 of the Statistical Appendix.
2. Portney, Paul R. ed, "Current Issues in Natural Resources Policy?, Johns
Hopkins University Press, Baltimore, 1982.
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LATIN AMERICA:

Table 10

ESTIMATE OF MINERALS CONSUMPTION - 1980
(ln units of metric tons (MT)}

Total Latin Argentina SBrazil Chile Colombia Cuba Jamaica Mexico Peru Venezuela  Other

Units of

consumption

MT
Thousands
Thousands
Thousands
MT
M7
Thousands
MT
Thousands
Thousands
MY
Thousands
Thousands
MT
Thousands
Thousands
M7
Thousands
Thousands
Thousands
L1
Thousands
MT
MT
MT
Thousands
NY
MT
MT
Thousands

Source: See Table 8 of the

MT
L1
MT
MT

MT
L1

MT
MT

MT
MT

L)
MT
MT

MT

L1

MT

Antimony
Asbestos
Barite
Bauxite
Bismuth
Cadmium
cthromium
Cobalt
Copper
Fluorite
Gold

tron Ore
Lead
Lithium
Magnesium
Manganese
Mercury
Molybdenum
Nickel
Phosphated rocks
Platinum
Potassium
selenium
Silver
Tellurium
Tin
Tungsten
Uranium
Vanadium
Zinc

America

418
493
497
927
26

16 000
280
79

20

2 982
351

3

16

6 333
S0

1 760
29
300

1

1

1 832
352
581
348

Statistical Appendix.

countries

220 - 30 - - 2 319 30 30 -
179 13 20 14 2 60 B 10 4
114 206 - - - 334 7 54 407
780 - . . 673 - 578 260
26 - - - 576 - - -
176 - - - - 400 - - -
351 - - - 51 4 7 -
281 5 - - 54 - 10 5
245 43 - - - 123 19 - 14
- 4 - - - 918 2 1 -
1 7 - - - 4 2 1
271 1 665 - - - 3 708 - - -
a3 - - - - 98 26 - 29
53 - - - - - - - -
& - - - - 14 - - -
203 27 3 - - 492 2 2 97
187 30 . 68 . 6 -
2 - - - - 1 - - -
" - - - - 3 - - 2
060 199 89 152 10 1 621 14 19 119
- - - - . - 41 1 -
058 141 101 127 16 142 7 5 124
- - 2 - - 13 - - .
120 - 17 - - - - 15 3
5 . - . - 2 - - 3
226 - 4 - - 291 250 1 -
162 - - - - . . - 3
557 24 - - . - .
138 - - - - 89 23 26 4t
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Table 11

EVOLUTION OF INTERNATIONAL TRADE, TOTAL
(Billions of dollars FOB)

\ European Centrally- Other Other
\ Importers Latin Economic planned United developed developing
Years Exporters \ America Canada Community economy States Japan countries countries Totals
countries
1970 Africa - - 7 1 1 - 2 1 12
1980 [ - 39 3 30 2 8 & 94
1983 5 - 3 4 14 1 5 9 69
1970  Latin America 3 1 5 1 [ 1 1 - 18
1980 23 3 20 37 4 9 [ 110
1983 22 3 18 " 33 5 8 8 108
1970 Asia - 2 1 3 2 2 4 14
1980 4 2 21 ] 30 28 8 42 141
1983 4 2 19 ] 34 29 10 &7 151
1970  Centrally planned- 1 - 4 20 - 1 3 4 33
1980 economy countries 5 - 30 85 2 3 20 27 175
1983 7 - 30 89 3 3 20 35 190
1970  Developed market 14 11 87 9 29 9 41 27 224
1980  economies 76 LY 509 &1 122 78 156 217 1 281
1983 65 40 433 53 134 70 141 225 1161
1970 Middle East . - 4 . - 2 3 2 11
1980 12 3 66 [ 20 43 23 40 21
1983 10 - 41 3 9 35 15 44 157
1970 Mot classified - - - . - - - - -
1980 - . 1 - - 1 - - 2
1983 - - 1 - - - - - 1
1970 Totals 18 i2 109 32 39 12 52 38 12
1980 126 50 686 167 241 162 224 338 1 994
1983 13 45 573 166 227 146 199 368 1 837

Spurce: United Mations, Monthly Bulletin of Statistics, May 1984, vol . XXXVIII, N25.
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Table 12

EVOLUTION OF INTERNATIONAL TRADE IN MINERALS AND METALS (SITC revis. 27, 28, 67, 68, 13)
(Milliong of dollars FOB)

\ European Centrally- Other Other

\ Importers Latin Canada  Economic planned United Japan developed developing Totals
Years Exporters \ America Community economy States countries countries

\ countries

1970 Africa 15 2 1 442 105 33 310 346 61 2 314
1980 148 45 3 064 280 571 555 612 241 5 516
1983 146 40 1 6%1 230 612 341 507 439 3 966
1970 Latin America 209 58 1 223 165 992 373 211 47 3 278
1980 1 450 211 3 813 650 2 148 1 846 852 745 11 715
1983 814 226 2 853 707 2 168 1 902 580 978 10 228
1970 Asia 14 15 174 90 270 621 72 375 1631
1980 114 57 1 688 488 1 716 2 624 510 3 276 10 473
1983 108 69 1 128 488 1 586 2 32 397 3 060 9 148
1970 Centrally planned- 104 12 758 2 857 60 186 517 267 4 761
1980 economy countries 81 14 2 619 8 725 30 563 1 878 1 336 15 817
1983 546 13 2 380 9 79 195 581 1 795 2 222 16 911
1970  Developed market 1 579 1 056 14 515 1 703 4 557 1 633 5 174 3 451 33 668
1980 econcmies 7 555 3 785 63 830 10 583 15 465 & 044 26 547 26 208 160 017
1983 5 813 3121 43 249 9 311 13 994 4 237 18 731 26 277 124 733
1970 Middle East 1 - 49 19 10 [ 19 9 113
1980 4 - 168 88 19 34 65 143 521
1983 2 - 75 %4 10 26 52 176 488
1970  Not classified 37 3 110 13 25 99 29 32 348
1980 277 3 772 26 129 415 639 228 2 489
1983 267 & 372 16 165 475 833 1 440 3 572
1970 Totals 1 959 1 146 18 27 4 952 5 947 3 228 6 368 4 242 46 113
1980 2 929 4 115 75 954 20 840 20 349 12 01 31 103 32 177 206 548
1983 7 696 3 473 51 708 20 078 18 730 9 874 22 895 34 592 169 046

Source: See Table 11 of the Statistical Appendix.
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Table 13

EVOLUTION OF INTERNATIONAL TRADE IN MINERAL CONCENTRATES AND SCRAP (SITC revis. 27, 28)
(Millions of dollars FOB

\ European Centrally- Other Other

\ Importers Latin canada Economic planned United Japan developed developing Totals
Years Exporters \ America Communi ty economy States countries countries

\ countries

1970 Africa 5 1 426 47 28 61 &7 11 646
1980 130 45 1824 240 183 212 451 163 3 248
1983 102 30 1 086 163 242 121 366 170 2 280
1970 Latin America 15 58 359 162 597 255 113 30 1 589
1980 145 110 1 604 414 1138 1 085 591 474 5 561
1983 112 194 1 476 539 983 1177 356 431 5 268
1970  Asia 1 1 52 42 36 472 43 134 781
1980 1 3 341 182 162 1 697 171 510 3 067
1983 2 4 146 156 100 1 301 156 448 2 313
1970 Centrally planned- 13 1 171 733 13 73 107 14 t 125
1980  ~conomy countries 44 1 572 2 735 84 205 469 - 118 4 228
1983 91 - 509 1 955 62 196 503 209 3 525
1970 Developed market 76 155 2 856 93 756 t 205 708 235 6 084
1980 economies 350 201 10 520 701 2 045 3 &0 3 567 Z 180 23 885
1983 341 607 6 T4b 506 1 549 2 592 2 496 1 841 16 678
1970 Middle East 1 - 49 19 10 6 19 9 113
1980 4 - 168 88 19 34 65 143 521
1983 2 - 75 147 10 26 52 176 488
1970  Not classified - 3 19 . 1 94 2 - 119
1980 - - 141 . - 372 56 - 569
1983 1 . 131 - 1 249 24 14 420
1970 Tetals 111 219 3 932 1 096 1 441 2 166 1 059 433 10 457
1980 674 1 060 15 170 4 360 3 631 7 226 5 370 3 588 41 079
1983 651 835 10 169 3 466 2 947 5 662 3 933 3 289 30 972

Source: See Table 11 of the Statistical Appendix.
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EVOLUTION QOF THE VOLUME OF EXPORTS OF THE MAIN MINERALS AND METALS
(Annual growth rates)

Table 14

Periods

Main

\, Exporters Total

Importers\

Developed Developing Africa
countries

countries

Latin
America

Other Centrally-
developing planned
countries  ecohomy

I. Aluminium

1970-77
1977-81
1970-77
1977-81
1970-77
1977-81
1970-77
1977-81
1970-77
1977-81

Europe

Japan

United States
Australia

Yotal

Il. Bauxite

1970-77
1977-81
1970-77
1977-81
1970-77
1977-81
1970-77
1977-81
1970-77
1977-81
1970-77
1977-81

Europe
Soviet Union
Japan
United States
Canada

Total

n
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countries
-28.1 2.8
-14.7 -23.8
146.9 15.5
aaa -9.1
~b 4 ..
-10.2 -
-28.1 -
-43.8 P
-27.6 5.5
-14.9 -17.4
-23.8 -18.3
65.9 55.0
-36.7 38.¢9
- 22.5
-2.4
-18.4 -13.1

49 .4 69.3
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(Cont. Table 14)

Main Other Centrally-

\ Exporters Total Developed Developing Africa Latin Asia develeoping planned

Periods Importers\ countries countries America countries  economy
\ countries

-----------------------------------------------------------------------------------------------------------

I11. Metalliec copper
(smelted and refined)

1970-77 Europe 1.7 2.3 0.2 0.03 0.9 -46.4 0.2 28.1
1977-81 -3.7 -4.0 -3.9 7.4 1.1 79.1 -25.1 0.4
1970-77 Soviet Union 50.6 - - . - - . .
1977-81 4.2 108.6 - . - - -29.7
1970-77 Japan -1.4 5.7 -2.3 4.7 4,5 -10.4 - -
1977-81 4.9 7.9 4.3 0.8 9.7 38.5 cee
1970-77 United States 2.9 3.3 2.7 70.6 -2.2 - 19.1 -
1977-81 2.1 -8.3 7.3 -0.5 10.1 - 26.3 -
1970-77 Total 1.6 2.5 0.1 0.1 0.5 -32.8 -2.5 30.7
1977-81 -2.1 +3.8 -1.0 -5.5 4.3 48.7 -23.1 -2.0
IV. Copper_ore
(concentrates)

1970-77 Europe 13.2 8.6 16.6 11.0 -1.1 11.5 114.1 -
1977-81 -2.9 -13.4 1.7 -21.4 21.6 -23.7 1.4 -
1970-77 Japan 8.8 5.5 11.0 10.1 5.3 7.9 166.5 .
1977-81 4.3 8.8 1.5 -5.7 13.5 1.0 -4.5 -
1970-77 United States 8.2 23.4 3.2 - -6.3 -0.5 -39.2 -
1977-81 -11,2 -38.4 1.6 . 28.5 -1.5 - -
1970-77 Total 2.6 6.4 11.8 12.2 2.5 7.8 123.9 -
1977-81 2.9 4.2 1.5 -10.7 16.7 -0.4 -3 .
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(Cont. Table 14)

Main Other Centrally-

\ Exporters Total Developed Developing Africa Latin Asia developing planned

Periods Importers\ countries countries America countries economy
\ countries

V. Metallic tin

1970-77 Europe -0.3 -6.5 2.2 -g.2 - 3.8 10.6 13.2
1977-81 -1.2 -4.3 -0.4 14.0 5.6 -1.3 26.5 -11.4
1970-77 Japan 0.7 . 0.9 . .- 0.9 -44.2 -13.8
1977-81 1.7 - 1.6 - . 1.6 177.1 34.4
1970-77 Soviet Union 2.2 -8.0 11.8 42.7 -2.9 25.3 .
1977-81 10.4 -17.8 16.6 - -39.8 51.9 -4.1 .
1970-77 United States -1.0 -6.2 -1.1 -54.4 46.5 -2.7 -0.1 e
1977-81 -1.0 -3.8 -1.9 301.5 13.2 -5.2 38.2 51.9
1970-77 Canada -0.2 20.5 -17.2 can . ~hé 1 e -
1977-81 -6.7 -15.0 12.9 - 8.0 -17.6 103.2 -
1970-77 Total -0.2 -3.4 0.5 -10.3 44.3 -0.5 13.3 -10.8
1977-81 0.2 -9.2 0.9 -9.3 2.4 0.3 19.8 17.2
VI. Tin concentrates

1970-77 Europe -5.4 4 -7.1 -3.0 -9.2 29.9 -18.1 -
1977-81 -15.8 16.9 -15.6 -6.4 -24,2 -45.1 -19.4 .
1970-77 United States 5.1 - 5.1 . 5.0 - e -
1977-81 -48.7 - -48.7 - - . 68.9 -
1970-77 Total -3.7 9.4 -4.9 -3.0 -5.5 29.9 -17.6 -
1977 -81 -20.3 -16.9 -20.9 -6.4 -23.9 -45.1 -6.5 -
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(Cont. Table 14)

Periods

Main

\ Exporters

Importers\

Total

Devel oped
countries

pDeveloping Africa
countries

Latin
America

Asia

Other

Centrally-

developing planned

countries

economy
countries

VII. Metallic lead
(pig lead)

1970-77
1977-81
1970-77
1977-81
1970-77
1977-81
1970-77
1977-81
1970-77
1977-81

VIII.

1970-77
1977-81
1970-77
1977-81
1970-77
1977-81
1970-77
1977-81

Europe
Soviet Union
Japan
United States

Total

Lead ore
(concentrates)

Europe
Japan
United States

Total
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(Cont. Table 14)

Main Other tentrally-

\ Exporters Total Developed Develcping Africa Latin Asia developing planned

Periods Importers\ countries countries America countries economy
A countries

IX. HMetallic zinc

1970-77 Europe 8.7 9.7 6.4 0.9 16.5 R 13.1 4.4
1977-81 -3.4 1.1 -31.4 ~34.3 -27.6 e 18.5 -41.0
1970-77 Soviet Union -4.7 vae aes - - - - -17.4
1977-81 -2.1 1.4 . . - - . -9.9
1970-77 Japan 4.0 -36.3 -6.8 cee -5.4 -22.9 Pee 20.7
1977-81 1.9 7.5 60.5 .e- -22.8 236.3 .- 4.9
1970-77 Unjted States 11.4 12.5 8.3 20.5 3.2 - -0.8 -5.9
1977-81 3.6 3.6 [ -2.8 8.3 -a 5.8 -17.8
1970-77 Total 8.9 1.0 6.9 g.1 5.8 21.8 -17.2 -0.4
1977-81 0.1 2.3 -2.8 -11.8 0.8 58.0 -10.7 -22.0
X. 2inc ore
(concentrates)

1970-77 Europe 2.2 - 10.1 -6.1 18.2 5.8 -56.4 1.7
1977-81 -0.9 0.2 -3.7 13.2 -1.4 -21.4 156.5 -10.0
1970-77 Japan -0.1 2.7 -1.9 . -1.6 1.6 - -12.0
1977-81 -2.3 0.9 -8.7 - -3.9 -42.3 - 18.6
1970-77 United States -18.8 -20.8 -16.0 - -19.6 ‘en -25.0 -
1977-81 1.4 2.5 0.2 . 8.2 - +25.2 -
1970-77 Total ~0.1 -0.9 2.0 -7.3 3.6 2.4 -55.6 -9.3
1977-81 -1.2 0.4 -5.2 -13.2 -1.8 -32.4 147.2 12.1



(Conclusion Table 14)

Main

LEL

\ Exporters Total Developed Developing Africa Latin Asia Not classified

Periods Importers\ countries countries America
\

XI. lron ore
1965-75 Europe 2.7 8.3 4.2 0.2 2.5 -6.3 0.8
1975-78 -0.6 0.1 -0.1 0.1 0.4 -22.2 -11.1%
1978-81 -0.3 -3.0 4.2 2.4 5.9 -81.1 -21.3
1965-75 United States 0.4 -1.6 2.0 -1.7 2.5 .. 15.0
1975-78 -10.4 -0.2 -19.5 -4.6 -21.3 .- -67.0
1978-81 -5.6 -2.1 -11.3 -0.2 13.8 - -30.7
1965-75 Japan 12.9 32.8 9.8 19.2 10.6 7.8 -0.2
1975-78 +4.5 -2.1 5.4 -25.1 -4.8 -5.1 -13.5
1978-81 2.5 2.2 5.3 15.9 6.1 2.9 -11.4
1965-75 Total 5.4 6.4 5.5 0.5 7.4 5.9 0.4
1975-78 3.8 -0.9 -5.5 -1.5 -6.5 6.4 -13.5
1978-81 0.3 0.6 3.0 2.6 3.4 1.5 14.9
X11. Rauw steel
1973-78 Europe 1.2 1.2 - . . .
1978-82 0.9 -0.9 - - - - -
1973-78 United States 7.0 6.9 7.8 - 7.8 - -
1978-82 -5.2 -5.6 1.2 - 1.2 . -
1973-78 Other countries 8.4 7.6 17.1 - 10.9 20.1 .
1978-82 -1.3 -4.6 21.3 21.9 21.2 -
1973-78 Total 4.3 3.9 15.0 - 9.6 20.1 -
1978-82 -1.3 -2.7 20.1 - 14.9 21.2
Source: Metal lgesellschaft Aktiengesellschaft, “Metal Statistics", several issues.

Association of Iron Ore Exporting Countries, #“Iron Ore Statistics", September 1983.
International Iron and Steel Institute Committee on Statistics, "Steel Statistics Yearbook
1983%.

CISSN 0771-2871, Brussels 1984).
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Table 15
LATIN AMERICA: SELECTED METALS EXPORTS BY MAIN EXPORTING COUNTRIES

(Iln _thousands of current doliars FOB)

1970 1971 1972 1973 1974 1975 1976

Bauxitesalumina/Aluminium 385 926 378 794 373 034 402 250 731 887 782 693 788 012
Brazil 129 198 255 149 671 695 194
Guyana 69 279 68 253 63 351 64 317 90 007 112 425 113 788
Jamaica 224 279 217 778 234 985S 249 959 506 929 499 087 427 536
Mexico 393 1 563 683 231 11 63 -

Dominican Repubtic 15 132 15 983 14 B64 14 835 17 756 16 725 15 521
Venezuela 7 o414 6 713 4 950 5 837 14 043 10 098 11 373
Suriname 69 300 68 306 53 946 66 922 104 370 143 600 219 600
Copper 1 271 081 884 098 867 866 1 335 300 2 212 968 1 116 253 1 495 513
Bolivia 12 499 8 297 8 770 13 440 16 018 7 2483 6 519
Brazil 140 167 1 057 1 159 310 102 -

Chite 973 167 685 524 628 941 990 584 1 806 945 908 513 1 241 797
Mexico 8 225 11 200 32 480 38 264 20 992 25 296 13 750
Peru 277 050 178 910 196 618 291 853 368 683 174 979 233 547
Iin 106 367 109 944 119 106 136 967 253 03¢ 197 836 231 663
Bolivia 102 047 105 878 113 541 130 993 230 117 171 398 216 32¢%
Brazil 4 051 3 750 5 262 5 755 21 440 24 123 13 716
Mexico . - - - - 769 -

Peru 269 316 303 219 1 482 1 546 1 618
lron Ore 534 354 537 786&6 506 077 692 317 1 082 606 1 413 782 1 557 639
Brazil 218 767 243 237 243 478 386 384 602 102 986 609 1" 073 973
Chile 71 983 &9 T4L5 56 012 56 629 132 444 88 885 106 301
Mexico - - - . 41 353 413
Peru 66 455 62 153 64 950 60 710 60 099 5% 053 56 011

Venezuela 177 149 162 6531 141 637 188 594 287 920 282 882 320 941



BEL

{Cont., Table 15)

Dominican Republic
Cuba

Silver
Bolivia
Brazil
Chile
Mexico
Peru

Lead
Bolivia
Brazil
Chile
Mexico
Peru

Zinc
Balivia
Brazil
Chile
Mexico
Peru

1870 1971 1972 1973 1974 1975 1976
104 700 107 516 160 433 201 847 223 355 272 686 294 268
- - - 558 - -
- 516 47 133 83 447 93 097 102 186 110 768
104 700 107 000 113 300 118 400 129 700 170 500 183 5090
73 904 34 457 61 588 226 234 233 008 27t 217 241 342
10 531 8 342 7 590 12 5614 26 B34 28 541 24 323
124 . 140 270 672 1 476 506 787
5 317 4 739 2 357 815 10 047 13 791 8 756
29 187 215 19 937 186 324 112 331 131 381 114 566
28 745 21 001 31 434 25 862 82 320 82 998 92 9140
29 095 74 _T798 81 512 110 566 201_237 127 649 142 689
7 806 5 948 5 776 8 347 11 495 7 706 8 436
513 - . - - - -

172 - 224 - - 353 274

27 132 19 374 20 717 23 B94 71 333 46 101 40 082
63 472 49 476 54 795 78 325 118 409 73 489 93 897
94 599 94 376 125 830 152 536 351 431 308 623 329 467
14 319 15 270 15 438 25 963 37 657 40 332 39 139
- - - - 1 321 1 675 1 339

- - - 326 1 437 1 286 2 702

35 038 31 380 37 432 28 165 136 003 92 666 114 524
47 242 47 726 72 960 98 082 175 013 172 664 171 763
2 672 026 2 221 769 2 295 446 3 258 017 5 2B9 531 4 496 739 5 08B0 693

Total
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(Cont. Table 1%)

...............................................................................................

1977 1978 1979 19840 1981 1982

Bauxite/Alumina/Alyminium 960 503 962 534 1 201 3349 1 748 128 1 806 228 1 511 375
Brazil 177 202 11 920 65 180 116 980 92 325
Guyana 129 905 28 148 129 469 170 431 152 000 94 5040
Jamaica 538 092 539 938 S81 673 735 700 760 200 544 200
Mexico . - - - - -

Dominican Republic 22 017 23 143 20 902 18 513 15 648 S 250
Venezueta 7 612 18 703 143 666 335 304 383 %00 445 300
Suriname 262 700 282 400 313 700 423 000 377 500 329 800
Copper 1_465 180 1 563 305 2 545 84S 2 985 094 2 571195 2 410 956
Bolivia 4 099 3 968 3 296 3 536 4 402 3 126
Brazil - 153 833 1 162 16 383 315
Chile 1 058 501 1 161 910 1 799 600 2 200 400 1 714 900 1 731 400
Hexico 31 482 6 719 53 881 155 722 306 810 218 615
Peru 371 098 390 555 688 235 624 274 528 700 457 500
Tin 351 064 403 533 432 533 432 405 415 512 350 063
Bolivia 326 653 373 678 396 567 378 149 343 095 278 343
Brazil 21 130 21 058 23 293 46 547 64 517 55 920
Nexico - - - - - cue
Peru’’ 3 281 8 797 13 673 7 709 7 900 15 800
lron Ore 1_382 866 .1 333 724 1 898 289 2 433 665 2 668 380 2 495 522
Brazil 945 055 200 914 1 419 686 1 864 481 2 060 780 2 027 322
Chile 106 601 118 997 110 400 157 600 161 900 158 200
Mexico 8 749 12 9346 18 222 18 000 18 000 18 000
Peruy 84 640 69 191 85 914 80 558 93 300 105 200

Venezuela 237 821 231 686 264 065 313 026 334 400 186 800
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(Conclusion Table 15)

Dominican Republic
Cuba

Silver
Bolivia
Brazil
Chile
Mexico
Peru

Lead
Bolivia
Brazil
Chile
Mexico
Peru

2inc
Bolivia
Brazil
Chile
Mexico
Peru

1977 1978
283 421 233 895
91 921 73 495
191 500 160 400
269 351 296 826
30 308 33 764
361 .. ¥4

19 880 31 926
103 407 128 181
114 895 102 073
186 828 213 605
12 398 10 683
1 103 258
51 677 &4 542
121 652 138 122
278 311 234 137
44 T4LS 31 362
925 460

2 002 594
91 106 t00 346
139 533 101 375
5 177 524 S 241 559

1979 1980 1981 1982
316 515 389 527 415 244 289 906
118 .. . 396
123 097 101 927 110 544 24 210
193 300 287 600 304 700 265 300
331 213 316 135 466 108 324 108
58 267 118 328 71 693 37 067
1 043 3 162 15 141
48 600 120 000 82 000 81 S00
333 ... e ..
222 970 74 645 312 400 205 400
389 264 410 910 237 286 208 487
17 992 T4 450 11 459 6 540
201 359 135 .

80 800 63 141 33 592 22 047
290 271 332 460 192 100 179 900
2908 744 335 434 392 939 365 994

42 678 36 679 40 423 38 295

1 352 . . 2 002

100 777 107 483 85 116 57 979
153 937 191 272 267 400 267 900

7 413 733 9 051 298 B8 972 892 7 956 411

source: U.N. Commodity Trade Statistics,
Yearbooks, Central Bank Bulletins,

Statistical Papers, various issues;
variocus country

statistical

publications.

Faoreign Trade
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LATIN AMERICA:

(ln thousands of 1975 dollars) a/

Table 16

SELECTED METALS EXPORTS BY MAIN EXPORTING COUNTRIES

1971 1972 1973 1974 1975 1976

Bauxite/Alumina/Aluminium 78 076 708 027 651 020 569 760 B33 5R3 782 5693 75 604
Brazil 620 370 445 211 764 695 191
Guyanhs 139 675 127 576 110 560 g1 104 102 514 112 425 111 994
Jamaica 452 175 407 062 410 096 354 050 575 090 499 087 420 803
Mexico 792 2 921 1192 327 126 63 -

Pominican Republic 30 508 29 B7S 25 941 21 013 20 223 16 725 15 277
Venezuela 14 948 12 548 B 639 8 268 15 994 143 600 11 194
Suriname 139 718 127 675 94 147 94 790 118 872 10 098 216 142
Copper 562 664 1 652 519 1 514 600 1 891 3640 520 465 116 253 472 05%
Bolivia 25 200 15 508 t5 305 19 037 18 244 7 263 6 416
Brazit 282 312 1 B45 1 642 353 102 -

Chile 962 030 1 281 353 1 097 628 1 403 093 058 047 208 613 222 241
Mexico 16 583 20 935 56 684 54 198 23 949 25 296 13 533
Peru 558 569 334 411 343 138 413 390 419 912 174 979 229 869
Tin 214 449 205 503 207 B64 194 004 288 19¢ 197 _836 228 015
Bolivia 205 740 197 903 198 152 185 542 262 092 171 398 212 922
Brazil B 167 7 009 ? 183 8 152 24 419 24 123 13 500
Mexico - - . - - 769 -

Peru 542 M 529 310 1 688 1 546 1 593
Iron _Ore 077 327 1 D05 208 883 206 980 _619 233 036 413 782 533 10%
Brazil 441 063 454 649 424 918 547 286 685 7465 g8& 609 057 0460
Chile 145 127 130 364 97 752 80 211 150 847 88 885 104 627
Mexico - - - - (%4 353 406
Petu 133 982 116 174 113 351 85 992 68 450 55 053 55 129
Venezuela 357 155 304 021 247 185 267 130 327 927 282 882 315 887




£l

(Cont. Table 16)

Nickel

Brazit

Chile

Cuba

Dominican Republic

Silver
Bolivia
Brazil
Chile
Mexico
Peru

Lead
Bolivia
Brazil
Chile
Mexico
Peru

Zinc
Bolivia
Brazil
Chile
Mexico
Peru

1970 1971 1972 1973 1974 1975 1976
211 089 200 964 279 _§88 285 902 254 391 272 686 289 634
. . . . 636 - .
211 08% 200 000 197 731 167 705 147 722 170 500 180 610

. 9646 g2 257 118 197 106 033 102 186 109 024
149 001 64 406 107_433 320459 265 386 277_217 237 542
21 232 15 593 13 246 17 792 30 563 Z8 541 23 940
250 262 471 952 1 681 506 775
10 720 8 895 4 113 1 154 11 443 33 791 & 618
58 B45 402 34 794 263 915 127 940 131 381 112 762
57 954 39 254 54 859 36 632 93 759 82 998 91 447
199 789 139 810 142 254 156 609 229 199 127 649 140 442
15 738 11 118 10 080 11 823 13 092 7 706 8 303
1 034 . - - - . .
347 - 391 - - 353 270
54 702 36 213 36 155 33 844 81 245 46 101 39 451
127 968 92 479 95 628 110 942 134 862 73 489 92 418
194 755 176 403 219 598 216 057 400264 308 623 324 278
Z8 868 28 542 26 942 36 775 42 890 40 332 38 523
. . . . 1 505 1 675 1 318
- - - 462 1 637 1 286 2 659
70 641 58 654 65 326 39 894 154 901 82 666 112 720
95 246 89 207 127 330 138 926 199 331 172 664 169 058
5 387 150 4 152 840 4 00K 013 4 614 756 & 024 523 4 494 739 5 000 483

Total
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(Cont. Table 16)

1979 1980 1981 1982
332 523 117 016 216 315 039 461
3 261 4T 649 78 774 63 497
89 722 108 902 102 357 64 993
403 100 470 096 511 919 374 278
14 485 11 829 10 537 3 611
99 561 214 252 258 519 306 259
217 394 270 288 254 209 226 823
764 272 907 407 731 444 658 154
27284 2 259 Z 964 2 150
577 742 11 032 217

247 124 406 006 154 815 190 784
37 340 99 503 206 606 150 354
476 947 398 897 356 027 314 649
299 745 276 297 279 806 240 759
274 128 261 629 237 040 191 433
16 142 29 742 a3 446 38 459
9 475 & 926 5 320 10 867
1 025 153 1 315 515 1 555 059 1 796 889 1 716 315
983 843 161 362 387 731 394 307
76 507 100 703 109 024 108 803
12 628 11 502 12 121 12 330
59 540 51 475 62 828 72 352
182 997 200 017 225 185 128 473

1977 1978
Bouxite/AluminafAluminium B873 97% 739 842
Brazil 161 1%5
Guyana 118 203 75 440
Jamaica 489 620 415 018
Mexico -
Dominican Republic 20 034 17 789
Venezuela & 926 14 374
Suriname 239 035 217 064
Copper 1333 194 1 201 618
Bolivia 3 730 3 050
Brazil - 118
Chile 963 149 893 090
Mexico 28 646 5 164
Peru 337 669 300 196
Iin 319 439 310 172
Bolivia 297 227 287 224
Brazijl 19 227 16 186
Mexico - -
Peruy 2 985 6 762
lron Ore 1258 295 1 025 153
Brazil 859 %23 592 478
Chile 96 998 ?1 466
Mexico 7 961 9 943
Peru 77 015 53 183
Venezuela 216 398 178 083
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(Conclusion Table 16)

1977 1978 1979 1980 1981 1982
Nickel £57 890 179 781 219 345 248 B9% 279 625 199 335
Brazil - - 82 - - 272
Chile - - - .- .- ..
cubsg 174 249 123 290 133 957 183 770 205 185 182 462
Dominican Republic B3 641 56 491 85 306 &5 129 T4 440 16 651
Silver 245 087 228 152 229 531 202 002 313 377 222 _907
Bolivia 28 033 25 952 40 379 75 609 48 278 25 493
Brazil 328 678 723 2 020 10 97
Chile 18 0B¢ 24 540 33 680 76 &77 5% 219 56 052
Mexico 94 092 98 525 231 - - .
Peru 104 545 78 457 154 518 4T 696 210 370 141 265
Lead 169 998 164 185 269 759 262 563 159 788 143 389
Bolivia 11 281 8 211 12 448 9 2313 7 716 4 498
Brazil - - 139 549 91 -
Chite 1 002 198 ‘e . . -
Mexico 47 022 49 610 5% 994 40 346 22 621 15 163
Peru 110 693 106 166 201 158 212 435 129 360 123 728
Zinc 253 241 179 968 2067 030 214 335 264 605 251 715
Bolivia &0 T4 eh 106 29 576 23 437 27 221 26 338
Brazil 842 354 937 - - 1 377
chile 1 B22 457 . P ‘e- N
Mexico 82 899 77 130 69 839 68 679 S7 317 39 750
Peru 126 964 77 921 106 678 122 219 180 067 184 250
Jotal 4 711 123 4 028 871 5 137 720 5 783 578 6 042 349 5 472 085

Spurce: See Table 15 of the Statistical Appendix.

a/ Deflator: Manufacturing Unit Value (MUV) index, FDB (IBRD, Commodity Trade and Price Trends,
1983-1984 Edition).
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LATIN AMERICA:
SELECTED MINERALS AND METAL EXPORTS a/

{In thousands of 1975 doilars)

Table 17

EVOLUTION OF THE COMPOSITION OF

Bolivia
Brazil
Chile
Cuba
Dominican Republic
Guyana
Jamaica
Mexico
FPeru
Suriname
Venezuela

Total

Percentage with an
intra-regional destination
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{Conclusion Table 17)

Percentage structure Annual growth rates
1970 1974 1980 1982 1970-1974 1974-1980 1980-1982
Bolivia 5.5 6.1 6.1 4.6 5.4 -0.7 -15.8
Brazil 8.4 11.9 21.9 27.4 12.2 10.0 8.8
chile 39.3 36.9 27.4 24.8 1.2 -5.5 -7.5
Cuba 3.9 2.5 3.2 3.3 8.5 3.7 -0.4
Dominican Republiec 9.6 2.1 1.3 0.4 42.6 -7.9 -48.7
Guyana 2.6 1,7 1.9 1.2 7.4 t.0 -22.7
Jamaica 8.4 9.5 8.1 6.8 6.2 -3.3 -10.8
Mexico 3.7 6.4 3.8 4.0 17.8 -9.0 -0.5
Peru 18.3 15.2 14.5 15.5 -1.5 1.5 0.6
Suriname 2.6 2.0 4.7 4.1 4.0 14.7 -8.4
Venezuela 6.9 5.7 7.2 7.9 -1.9 3.2 2.4
Total 100.0 100.0 100.0 100.0 2.8 -0.7 2.7

Source: See Table 15 of the Statistical Appendix.

a/ Aluminium, copper, iron ore, tin, nickel, silver, lead and zinc.
by 1979.
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Table 18

RELATIVE IMPORTANCE OF MINING IMPORTS IN TOTAL SUPPLY (1970-1982)
(USA, EEC, Japan, USSR}
(Percentages)

Minerals
Metals

Alumina

Aluminium
Ant imony
Asbestos

Barite
Bauxite

Cadmium

Cobalt
Copper

Columbium
Chromium
Fluorite
Graphite
Gold

States Community Japan USSR Main exporting countries with Latin America
(depending on reserves)
- 84 13 - Australia, Canada, Jamaica, Suriname -
- 28 3 (Less than 1} Canada, United States, Australia -
51 1 100 20 south Africa, Bolivia, China, Mexice Bolivia, Mexico, Peru
a0 .74 99 {Less than 1) Canada, South Africa, China, Zimbawe Mexico, Colombia,
Venezuela
43 (Less than 1) 43 S0 Peru, Chipa,Mexico, Morocco, Chile Peru, Mexico, Chile
94 - 100 60 Jamaica, Australia, Guinea, Suriname Brazil, Jamaica, Guyana,
Suriname
&3 53 (Less than 1) 5 Canada, Australia, Mexico, Belgium, Mexico
Luxembourg
o1 100 ) 100 43 2aire, Japan, Canada, lambia, Finland Cuba
5 oo a7 {iLess than 1) Chile, Canada, Zambia, Zaire, Peru Chile, Peru, Mexico,
Panama
100 100 100 {Less than 1) Brazil, Canada, Nigeria, Australia Brazil
0 100 99 (Less than 1) South Africa, Brazil, USSR, Finland Brazil, Cuba
85 i8 100 ¥4 Mexico, South Africa, Thailand, Kenya Mexico
100 84 - - Mexico, Korea, Madagascar, USSR, India Mexico
7 99 X4 (Less than 1) Canada, USSR, South Africa, Brazil bominican Republic,

Gypsum
Industrial
diamonds

Iron Ore

uUnited European

37 (Less than 1) {Less than 1) (Less than 1) Canada, Mexico, Egypt, Australia

100 . - Ireland, South Africa, Belgium,
Luxembourg, England
28 7 9% (Less than 1) Australia, Brazil, Canada, India,

South Africa

Potential for trade
complementarity

Colombia,Mexico
Mexico

Bolivia, Brazil, Cuba



1341

(Conclusion Table 18}

Potential for trade
complementarity
with Latin America
{depending on reserves)

Minerals United European
Metals States Community
Manganese 98 99
Mercury 39 86
Mica 100 83
Molybdenum - 100
Nickel 72 100
Lead 10 70
Phosphated rocks - 99
Platinum 85 100
Potasium 68 1
Salt « {Less than 1)
selenium 49 100
Silver 50 98
Steel 19

Strontium 100

Sulphur 7 26
Tantalum 91 100
Tin 30 95
Titanium

Cilmenite rutile} 43 100
Tungsten 52 77
Vanadium 42 100
Zinc 67 71

{Less than 1) (Less than 1)
30

(Less than 1)

{Less than 1)
73

{Less than 1>

(Less than
{Less than

{Less than
(Less than

(Less than

(Less than
(Less than
(Less than
{Less than
{Less than

(Less than

(Less than

(Less than
1

{Less than
2

{Less than

{Less than

South Africa, Gabon, India, Brazil
Spain, Algeria, Mexico, Turkey, ltaly
India, Brazil, Madagascar, Korea

canada, Chile, Peru

Australia, Canada, New Caledonia,

Cuba, Indenesia

Canada, Mexico, Peru, Australia
Jordan, Morocco, South Africa, Tunisia
south Africa, USSR, Canada, Colombia
Canada, Israel, Spain, Germany

india, Mexico, Australia, Brazil

Cenada, Japan, Yugoslavia

Peru, Mexico, Canada, Austratia
Japan, Europe, Canada, Brazil
Mexico, Spain, Turkey, England

Canada, Mexico, Spain

Australia, Canada, Thailand, Brazil
Malaysia, Indonesia, Bolivia, Thailand

Australia, Norway, India, Malaysia

thina, Korea,Canada, Bolivia,Australia
South Africa,China, Finland, Australfia
canada, Australisa, Peru, Mexico, Spain

Brazil, Bolivia

Mexico

Brazil

Chile, Peru

Cuba, Dominican Republic

Mexico, Peru
Mexico, Brazil
Colombia

Mexico, Brazii
Chile, Peru, Mexico
Mexico, Peru
Mexico

Mexico

Brazit

Bolivia, Brazil

Brazil

Bolivia, Mexico, Brazil
Chile, Venezuela

Peru, Mexico

Source; See Table ? of the Statistical Appendix.
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Table 19

EVOLUTION DF THE [MTERNATIONAL PRICES OF MINERALS
(Dollars per unit of high grade ore)

Unie Mineral 1947 1960 19465 1974 1975 1978 1980 1981 1982 1983
Paund Antimony 0.33 0.42 0.46 1.82 1.77 1.14 1.51 1.36 1.07 2.50
Paund Arsenlc (dioxide) 0.04 0.08 0.05 a0.07 0.23 0.23 0.32 0.40 0.40 “e
kg Ashestos (spinnfng) 0.32 0.64 0.84 a.79 0.90 0.90 0.84 0.93 0,92 .
Pound Barite 0._005 0.008 0,009 0.02 6.02 0.03 0,04 0.04 0.05 -
kg Bauxite (crude) 0.006 0.007 0.007% 0,023 0.025 0.034 0.041 0.04 0.037 0.039
Pound Bismuth 1.80 119 4 At .72 3.3a 2.50 2.30 1.40 1.75
Pound Cadmium 1.80 2.33 2.58 4£.09 3.36 2.45 2.84 1.93 1.11 0.93
Poung Cobalt 1.72 1.68 1.65 3.75 4 13.20 25 F4] 17.28 4.05
Pound Columbium 0.30 0.66 0.920 1.80 1.90 5.12 [ 5 7 e
Pound Copper (London) 0.24 0.46 0.59 .93 0.56 0.62 0.99 0.79 0.47 0.72
Pound Chromium 0.02 0.09 D.18 a.50 0.50 0.40 0.48 0.47 0.38 vaa
Pound Fluarite (97% CaFa) 0.02 0.027 .03 0.04 0.05 0.05 0.08 0.09 0.09 -
Troy ounce Gold 35 35 35 159.74 161.49 193.55 612.54 459 .64 376 424,51
Pound Ilmenite 0.10 0.246 0,26 0.32 0.3%9 0.44 0.57 0.69 0.6 vea
kg Iron gre 0.003 0.01 0.016 0.019 0.023 9.019 0.027 0.024 0.027 0.029
Pound Leed 0.15 L1 19 0.14 0.27 019 0.30 0.4% 0.33 8.25 0.19
Pound Lithium (metallicy 12 10,12 9.50 9.38 11.10 13.24 17.15 20.65 20. 45 .
Pound Magnesium 0.20 0.30 0.35 0,75 0.82 1.01 1.25 1.34 1.34 .45
£g Manganhese 0.04 0.07 0.08 a1 0.14 0.14 0.1& 0.17 0.1& 0.14
Pound Hercury 1.1 4,62 8 3.53 1.1 1.73 5.24 5.49 .96 414
Pound Holybdenum (oxide) 0.80 1,42 1.77 2.43 z2.95 7.50 $.20 5,15 5.55 5.90
Pound Nickel 0.35 0.53 0.7% 1.74 2.07 2.09 3.42 3.43 3.20 3.20
g Phosphated rocks (PLB grade) 0.00& 0.009 0.0t n.o 0.0 0.04 0.05 .06 Q.65 .06
Onza Troy Platinum &0 110.37 140 190 154.23 237 439 475 &75 £17.50
LL] Potagsium (sulphate) 0.63 0.10 0.16 0.30 0.37 0.3% 0.562 0.70 0,58 0.62
Pound Rutlle 0.10 0.21 0.28 0.37 0.44 0.5 0.43 .75 0.75 -
Paund Seleniun 2 4. L3 & 19,19 22 18 12.686 4.38 3.53 410
onzs Troy Silver 0.7 1.10 1.29 4.71 4.42 5.40 20.463 18.52 7.95 11,44
kg Sulphur 0.02 0.027 0.03 0.06 0.07 0.05 0.09 61 0.1 .
Pound Tantalun 5.80 7.3 8 & 14.50 26.50 27.50 40 25 .
Pound Tetlurium 1.75 £.27 ] 8.34 ?.28 20 19.77 14 10 -
Pound Tharjum 0.08 0.1 0.12 0.08 0.09 0.0 0.23 0.18 D.19 ea
Pound Tin 0.78 1.42 1.77 3.72 392 5.8% 7.61 6.50 5.8 5.91
Kg Tungsten (90X WO3) 0.05 0.03% 0,03 0,09 D.o% 0.14 0.14 0.16 0.12 0.09
Pound Yranium (20X} 1.10 2.52 150 1.50 3.50 3.25 . v .- ..
Pound Vanadium (metallic) 1.10 1.13 1.15 2.72 3.06 3.05 4.04 3.35 3.65 -
Pound Zinc 0,13 0.137 e.1% 8.56 0.34 0.27 0.35 0.38 0.34 0.35

Source: 1. U. S, pepartment of the Interior, “Winerals Yearbook - wol. [ Hetals, Minersls and Fuels®, various issues.
2. UNCTAD, ™Monthly Commadity Price Bulletin®, wvol. 1V, Wa. 5, May 1984,
3. World Buresy of Metsl Statistice, “"World Metal Statistics®, vol. 37, No. 4, April 1984.
b, Hetal Bullexin, Aprit 19, 1984.
5. The World Bank, *Price Prospects for Major Primary Commodities”, Report Mo, 815782, July 1982,



Table 20

PROJECTION OF MINERAL CONSUMPTION [N THE YEAR 2000
(Consumption per capita in kgs, total consumption in upits of wetric tons (MT))

Projection of consumption per capite Projectjon of totst consumption
unit Minernls Latin Qther Central ly-planned Other Centrally-planned Annual rate
America Developing beveloped econony Latin Developing Developed economy Wortd  1980-2000
countries ¢ountries countries America counteies countries countries tokal %
H? Antimeny .9 16.07 47.0% 31.n 18 189 38 9338 42 638 61 586 161 351 4.568
Thousands M{ Ashestos 1.10 0.32 2.55 1.91 629 713 2 315 3 M 7 408 2.09
Thousends MT Barite 3.78 2.84 4.18 2.18 2 154 5 273 I 5 478 16 696 4.03
Thousands MT Bsuxite 82.30 70.23 20.93 61.73 46 9N 170 1M 82 474 119 139 418 695 7.79
HT Bismuth 1.27 0.67 1.88 1.40 724 1 620 1 70% 2 69 & 746 3.45
1) Cadmium 7.80 3.63 17.23 11,69 4. 44b 8 795 15 628 22 566 51 435 5.70
(Gr) Cobatt 14.00 6.66 33,96 18.110 7.980 16.139 30_800 34.933 89.852 5.18
Thousands MT Copper 2.00 1.41 7.95 3.0¢ 1 140 1 658 721 5 790 15 799 2.62
Thousands MT Chiomium 4.0 3.02 6.43 4.57 2 286 g 50 5 832 8 434 26 053 5.05
Thousands MT Fluorite 2.07 2.04 2.60 2.33 1179 4 936 2 358 4 505 12 978 5.23
L1} Gold 0.37 0.16 0.82 0.55 213 396 748 1 085 2 442 3.58
Thousands MT Tlmenite 1.36 1.33 2.20 1.49 78 3 230 1 995 2 877 8 830 5.73
Thousands MT Iron ore 172.52 8986 381.22 258.77 98.336 217 730 345 767 499 426 1161 259 4.21
Thousands MY Lead 1.07 6.79 4.24 1.18 610 1 P4 3 B4d rarssd B 647 2.39
HT Lithium 3.10 2.60 4.84 4 .64 1 767 4 300 & 204 8 955 23 226 6.48
NT Magnes ium 0.12 0.07 0.25 0.23 68 170 227 444 909 5.99
Thousands WT Manganese 11.09 8,45 11.09 11.09 6 321 20 474 10 059 21 404 58 258 3.98
[ Hercury 1.73 1/01 3.0 3.44 984 2 438 3 453 & 647 13 522 3.63
Thousands MT Motybdenum 0.06 0.01 0.13 0.09 34 24 118 174 350 &.06
Thousands MT Rickei 0.32 0.08 0.70 0.47 182 190 635 207 1 914 5.06
Thousands MT Phosphated rocks 57.04 56.D1 126.04 B85.55 32 513 135 705 114 318 165 11 447 647 6.14
HT Platinum 0.15 .14 0.15 D15 a8 33¢ 140 299 846 5.77
Thousands MT Potassium 9.66 4.99 21.35 14.49 5 506 122 o 19 344 27 966 64 927 4.14
Thousands HT Rutile 0.26 0.24 0.28 0.26 146 575 256 500 1 477 6.16
L) Selenium 1.02 0.30 2.25 1.53 581 727 2 041 2 983 6 302 6.16
1) Silver 2.2¢v 1.46 5.01 3.41 1294 3 533 4 548 6 573 15 948 2.15
MT Tel lurium .28 0.20 0.61 0.41 160 485 553 ™ 1 989 7.06
Thousands NT Tin .05 0.02 0.14 0.07 27 50 123 131 331 2.01
NT Tungsten 14.75 7.10 31.99 20.49 8 407 17 195 29 015 39 546 94 1463 2.88
Thousands KT Uranium 0.03 0.01 0.06 - 17 24 56 39 97 4.03
Thousands MT Vanadium 0.02 0.02 0.03 0.03 13 56 23 62 154 7.85
Thousands MT Zipc 1.61 0.99 5.12 2.00 920 2 399 4 b44 3 880 11 823 N
et Source: 1. See table 9 of the Statistical Appendix.
- 2. Population: Unfted Nations, Monthty Bulletin of $tptisticg, vol. XXKVIII, No. 5, May 1984,



Table 21

PROJECTION OF THE BALANCE PRODUCTION - MINERAL RESERVES IN THE YEAR 2000
(Units of metric tons (MT)

World

Annual growth Total Reserves

Unit Minerals rates (%) production to
------------------------------------- production.
Past Projected Year Average Year of
1960~ 1980 2000 1980-2000 exhaustion
Thousands MT Antimony - 4.68 161 113 2 018
Thousands MT Asbestos 4.08 2.09 7 408 6 155 2 000
Thousands MT Barite - 4.03 16 696 11 649 2 000
Thousands MT Bauxfite 6.24 7.79 418 &95 256 010 2 07
MT Bismuth . 3.45 & 746 5 083 2 000
MT Cacdmium - 5.70 51 435 34 208 2 000
Thousands MT Chromium 4,05 5.05 26 053 17 891 2 177
Thousands MT Cobalt 4.33 5.18 %0 &1 2 040
Thousands MT Copper 3.35 2.62 15 799 12 610 2 025
Thousands MT Fluorite 4.88 5.23 12 978 8 830 2 014
MT Gold . 3.58 2 442 1 825 2 000
Thousands MT 1lmenite 4.98 5.73 8 880 5 897 2 046
Thousands MT Iron ore 3,78 4.21 1181 259 835 117 2 122
Thousands MT Lead 2.10 2.39 8 647 7 017 2 op2
MT Lithium - 6.48 23 15 2127
Thousands MT Magnesium - 5.99 909 596 -
Thousands MT Manganese 3.43 3.98 S8 258 42 477 2 023
MT Mercury - 3.63 13 522 10 072 2 000
Thousands MT Molybdenum 5.04 6.06 350 229 2 021
Thousands MT Nickel 3.99 5.06 1 M4 1313 2 032
Thousands MT Phosphated
rocks 6.07 6.14 447 647 291 830 2 223

MT Platinum 8.73 5.77 866 574 2 044
Thousands MT Potassium 5.77 L.14 64 927 45 891 2173
Thousands MT Rutile 7.80 6.16 1 477 962 -
MT Selenium - 6.16 6 302 4 103 2 033
MT Sitlver - 2.15 15 948 13 185 1 998
MT Tellurium . 7.06 1 98¢ 1 248 2 028
Thousands MT Tin 1.07 2.01 33 276 2 015
M7 Tungsten 2.72 2.88 94 163 73 Tl 2 015
Thousands MT Uranium 4.39 4.03 o7 70 2 017
Thousands MT Vanadium 8.48 7.85 154 94 2 149
Thousands MT Zine 3.16 N 11 823 8 994 2 005
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(Cont. Table 21)

Latin America

Projected share in  Reserves
Unit Minerals annuat Production world to
rate(#) -------v--c-eo- production production
{Base Year Average in the Year of

1960-1980) 2000 1980-2000 year 2000 exhaustion

Thousands MT Antimony 2.48 3 22 19.2 2 00%
Thousands MT Asbestos 5.68 421 277 5.7 2 000
Thousands MT Barite -0.34 1097 768 5.7 2 000
Thousands MT Bauxite 3.37 46 911 32 886 1.2 2 166
MT Bismuth 1,37 1 679 1 265 24 .9 1 998
MT Cacmium 5.65 4 935 3 282 9.6 2 0
Thousands MT Chromium 1.96 516 350 2.0 2 000
Thousands MT Cobalt 16.82 4 2 4.5 2 002
Thousands MT Copper 1.07 1772 1 415 11.2 2 113
Thousands MT Fluorite 4.76 2 332 1 626 18.9 2 12
MT Gold -4.57 3 23 1.3 1 996
Thousands MT Ilmenite . 80 40 0.9 2 000
Thousands MT Iron ore 7.15 281 998 176 242 24.3 2 285
Thousands MT Lead 2.53 610 593 7.1 2 002
MT Lithium 20.48 1" 7 47.8 2 165
Thousands MT Magresium . 68 4t 7.5 -
Thousands MT Manganese 3.15 5 254 3 650 9.0 2 000
MT Mercury 11.47 640 477 4.7 1 998
Thousands MT Molybdenum 10.60 108 61 30.9 2 033
Thousands MT Nickel 5.71 182 125 9.5 2 17t
Thousands MT Phosphated

rocks 12.61 32 513 21 156 7.3 2 050
MT Platinum 8.33 4 2 0.5 1 995
Thousands MT Potassium - 5 506 2 753 8.5 2 003
Thousands MT Rutile 13.83 & 3 0.4 1 999
MT Selenium 6.70 1 164 758 18.5 2 055
M7 Silver 0.58 3 775 3121 23.7 1 997
MT Tetlurium 2.64 140 100 8.0 2 012
Thausands MT Tin 2.35 56 45 16.9 2 015
MT Tungsten 2.97 7 820 3 550 8.3 2 oog
Thousands MT Uranium 25,29 17 10 17.5 2 02
Thousands MT Vanadium 18.25 13 7 8.4 2 oM
Thousands MT Zinc 0.48 101 795 8.6 2 000

153



{Cont. Table 21)

Qther Developing Countries

Projected share in  Reserves
Unit Minerals annual Production world to
rate{#} =----r---------- production productian
(Base Year Average in the Year of

1960-1980) 2000 1980-2000 year 2000 exhaustion

Thousands MT Antimony 6.13 23 16 14.3 2 000
Thousands MY Asbestos 2.28 617 418 8.3 2 000
Thousands MT Barite 1.71 4 725 3 296 24.6 2 000
Thousands MT Bauxite 11.41 170 171 97 596 40.6 2 089
MT Bismuth 7.43 390 2946 5.8 1 998
MT Cadmium 1.61 % 000 6 000 17.5 1 999
Thousands MT Chromium 7.74 9 501 6 881 36.5 2 128
Thousands MT Cobalt -0.65 20 17 22.2 2 12
Thousands MT Copper 0.94 2 306 1 840 14.6 2 060
Thousands MT Fluorite 10,66 & 272 2 269 32.9 2 000
MT Gold 7.0 325 243 13.3 1997
Thousands MT Ilmenite 13,98 3 230 2 157 36.4 2 011
Thousands MT lron ore -3.56 34 068 24 500 2.9 2 000
Thousands MT Lead 2.23 490 482 5.6 2 000
MT Lithium - 6 4 26.1 2 160
Thousands MT Magnesium 29.28 170 112 18.7 -
Thousands MT Manganese 3.15 7 671 4 900 13.2 2 000
MT Mercury 1.68 1 367 1018 10.1 1 997
Thousands MT Molybdenum 21.82 24 13 6.9 2 012
Thousands MT Nickel 0.96 190 130 9.9 2 243
Thousands MT Phosphated

rocks 5.99 135 705 92 131 30.3 2 502
MT Platinum - - - - .
Thousands MT Potassium 14.45 12 091 8 578 i8.6 2 028
Thousands MT Rutile 10.39 575 295 38.9 .
MT Selenium 7.26 1 622 1 056 25.7 2 050
MT Silver ~4.34 266 303 2.3 1 997
MT Tellurium .33 840 526 42.3 2 043
Thousands MT Tin -1.48 109 93 32.9 2 034
MT Tungsten 2.73 13881 10 990 14.7 2 0oz
Thousands MT Uranijum 4.23 21 15 21.7 2 000
Thousands MT Yanadium 4.89 é 4 3.9 2 004
Thousands MT Zinc 4.56 798 710 6.7 2 000
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(Cont. Table 21)

Developed Countries

Projected Share in  Reserves
Unit Minerals anrual Production world to
rate(%) ----esvmeeroans production production
(Base Year Average in the Year of
1960-19803 2000 1980-2000 year 2000 exhaustion
Thousands MT Antimony 4.00 46 32 28.6 2 006
Thousands MT Asbestos 3.57 3973 3 300 53.6 2 000
Thousands MT Barite 8.68 7 792 S 435 40.6 2 000
Thousands MT Bauxite 711 146 436 85 904 35.0 2 047
MT Bismuth 4.77 4 158 3133 61.6 1998
MT Cadnium 4,77 33000 22 000 64.2 2 000
Thousands MT Chromium 2.3% 5 837 3773 22.4 2 590
Thousands MT Cobalt 10.17 31 19 4.4 2 000
Thousands MT Copper 5.1 721 5 735 45.6 2 007
Thousands MT Fluorite 5.08 4 243 3 485 32.7 2 030
MT Gold 3.54 1572 1175 644 1997
Thousands MT Ilmenite 0.49 2 693 1 788 30.3 2 129
Thousands MT [ron ore 2.97 345 767 283 453 29.8 2 096
Thousands MT Lead 5.7 5 649 4 465 85.3 2 003
MT Lithium 1.12 é 4 261 2 043
Thousands MT Magnesium -0.24 227 149 25.0 6 463
Thousands MT Manganese 5.78 23929 16 591 411 2 038
MT Mercury 4,45 7 180 5 333 53.0 1 968
Thousands MT Molybdenum 3.29 154 107 44,0 2 025
Thousands MT Nickel 3.39 &35 436 33.2 2 021
Thousands MT Phosphated
rocks 3.46 114 318 75 049 25.5 2 137
MT Platinum 5.06 298 261 34.4 2 096
Thousands MT Potassium 1.08 19 364 13 539 29.8 2 251
Thousands MT Rutile 0.5% 396 137 26.8 -
M7 Selenium 3.9 2 041 1 329 32.4 2 029
MT Silver 3.75 8 148 & 736 51.1 1 997
MT Tellurium 5.30 553 347 27.8 2 032
Thousands MT Tin 3.68 35 29 10.6 2 005
MT Tungsten 3.85 31629 23 243 33.6 2 006
Thousands MT Uranium 2.70 59 45 60.8 2 025
Thousands MT Vanadium 4.55 48 29 31.2 2 263
Thousands MT Zinc 4.18 7617 5 739 64.4 2 010
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(Conclusicn Table 21)

Centrally planned economy countries

Projected Share in  Reserves
Unit Minerals annual Production world to
rate{#) -----c--------- production production
(Base Year Average in the Year of

1960-1980) 2000 1980-2000 year 2000 exhaustion

Thousands MT Antimony 6.29 &1 43 37.9 2 038
Theusands MT Asbestos -0.01 2 397 1 992 32.4 2 001
Thousands MT Barite 3.45 3 082 2 150 16.1 2 000
Thousands MT Bauxite 8.04 53177 3% &24 13.2 2 000
MT Bismuth 1.15 519 391 7.7 1 998
MT Cadmium 0.59 4 500 3 000 8.7 1998
Thousands MT Chromium 5.383 10 199 6 887 39.1 2 0o
Thousands MT Cobalt 11.79 35 21 38.9 2 027
Thousands MT Copper 4.66 4 510 3 400 28.6 2 000
Thousands MT Fluorite 1.36 2 131 1 450 16.4 2 00D
MT Gold 3.20 514 384 21.0 2 000
Thousands MT [lmenite 13.34 2 B77 1 912 32.4 2 010
Thousands MT Iron ore 5.38 499 426 350 902 43.0 2 070
Thousands MT Lead 2.97 1 898 1 477 22.0 1 999
MT Lithium - - - - -
Thousands MT Magnesium B.81 444 291 48.8 -
Thousands MT Manganese 2.95 21 404 17 336 38.7 2 020
MT Mercury 2.67 4 335 3 244 32.2 2 000
Thousands MT Molybdenum B.4G b4 48 18.2 1 969
Thousands MT Nickel 7.72 907 622 47 .4 2 019
Thousands MT Phosphated

rocks B.43 1465 111 103 494 3.9 2 oM
MT Piatinum 8.98 564 3N 65.1 2 000
Thousands MT Potassium 4.57 27 966 22 021 431 2 203
Thousands MT Rutile 19.16 500 327 33.9 -
MT Setenium 9.19 1 475 Q60 23.4 2 000
MT Silver 2.45 3 659 3 025 22.9 1 999
MT Tellurium 9.20 436 275 21.9 2 000
Thousands MT Tin 6.67 131 109 39.6 2 003
MT Tungsten 2.28 40 833 33 958 43.4 2 029
Thousands MT Uranium - - - - -
Thousands MT Vanadium 9.65 87 54 56.5 2 132
Thousands MT 2inc 1.90 2 397 1 750 20.3 2 000

Source: See Tables 3 and 9 of the Statistical Appendix.
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Table 22

LATIN AMERICA: ESTIMATE OF THE VALUE OF MINING ACTIVITY
IN THE YEAR 2000
(Millions of 1975 dollars)

Price Production Consumption Imports Exports
per metri¢ ton ------------

Minerals (1975 dollars) 1980 2000 2000 2000 2000
Antimony 4 012 78 124 72 - 52
Asbestos 790 111 332 497 155 -
Barite &4 52 4B Q5 47 -
Bauxite 23 579 1079 1 079 - -
Bismuth 18 541 24 31 13 - 18
Cadmium 9 017 9 44 40 - 4
Cobatt 8 267 14 33 66 33 -
Copper 2 050 3300 3 633 2 337 - 1 296
Chromium 1102 392 569 2 519 1 950 -
Fluorite 88 81 205 104 - 101
Gold 5 136 334 406 159 1 094 935 .
[lmenite 705 - 56 548 492 -
Iran ore 19 1 760 5 358 1 868 . 3 490
Lead 595 220 363 353 - -
Lithium 20 &79 81 227 41 - 186
Magnesium 1 653 - 112 112 - -
Manganese 110 in 578 695 117 -
Mercury 7 782 1 5 8 3 -
Molybdenum 5 357 75 579 182 . 397
Nicket 3 836 257 698 698 - -
Phosphated

rocks 50 151 1 626 1 626 - -
Platinum & 109 325 3 24 538 516 -
Potassium 300 8 1 652 1 652 - -
Rutile 816 1 5 119 114 -
Selenium 42 307 13 7 4 . 3
Silver 191 447 510 572 196 - 376
Tellurium 18 387 2 3 3 . -
Tin 8 201 295 459 221 - 238
Tungsten 90 1 1 1 - -
Uranium 3 307 1 2 2 - .
Vanadium 5 997 3 78 78 - -
Zinc 1 235 1 1358 1 249 1136 - 113
Totals @ 874 19 911 19 007 4 370 & 274

Source: See Tables 5, 10 and 19 of the Statistical Appendix.

157



851

Table 23

LATIN AMERICA: PDISTRIBUTION OF ESTIMATED MINERAL PRODUCTION IN THE YEAR 2000
(Millions of 1975 dollars)

bominican Gther Latin
Minerats Argentina Bolivie Brasil Chile Colombis Cuba Jamaica Mexico Peru Republic Venezuela Countries America
Antimony - 77 - - - - - 37 10 - - - 124
Asbestos - - 273 - 23 - - 13 - 23 - 332
Barite 1 - 2 4 - - . 21 12 . - 8 48
Bauxite - - 313 - - - 448 - - - - 318 1 079
Bismuth - 9 - - - - - 13 ¢ - - N
Cadmium - - S - 4 - - 23 1 . . 1 (14
Chromium - 500 - - 69 - - - - - - 559
Cobalt - - " - - 16 - - - - - & 33
Copper 55 5 18 2 320 - - - 472 727 - - 36 3 633
fluorite 40 6 - - . - 159 - . . . 205
Gold - 1 40 4 8 - - 86 - 5 - 15 159
1imenite - - 56 - - - - - - - - - 56
Iron Ore 54 1 D44 3 ¢00 161 54 375 . 161 134 - 375 - > 358
Lead 2¢ 18 47 - . . . 138 131 . . . 383
Lithium * . 5 222 - - - . - . - . 227
Magnesium - - 12 - - - B - - - - 112
Manganese 35 92 186 3 - - - 52 - - 10 878
Mercury - - - - . - - 4 - - - 1 5
Malybdenum 9 - - 510 - - - 17 20 - - 23 579
Nickel - - 49 - 14 412 . - - 174 24 25 698
Phosphated rocks - - 1 236 - - . - 73 317 - - - 1 626
Platinum - - - - 24 - . - . . - . 24
Potassium - - 143 901 - - - - - . - 8 1 652
Rutile - M 5 ' - . - - - - - - 5
Silver ] 32 45 37 . - - 246 190 3 - 1 572
Selenium - . - 4 - - - t 2 - - - 7
Tellurium - - - 1 - - - 2 . - . 3
Tin 18 37 11 - - - [+ 4 - - - 459
Tungsten - 1 - - . - - - - - - - 1
Yranium - - 1 - - - . 1 - - - - 2
Vanadium - - - 61 - - - - - - 17 - 78
Zing 37 75 231 61 - —r s 275 431 - - = 1 249
Totals 236 1 671 7 195 4 228 127 872 (23 1 80 2 200 182 439 462 1% 211

Source: See Table 22 of the Statistical Appendix.
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Antimany
Asbestes
Barite
Bauxite
Bismuth
Cadmium
Chromium
Cobalt
Copper
Fluarite
Gold
Ilmenite
Iron Qre
Lead
Lithium
Magnesium
Manganese
Mercury
Molybdenum
Niekel
Phosphated rocks
Platinum
Potassium
Rutile
Silver
Selenium
Tellurium
Tin
Tungsten
Uranium
vanadium
Zinc
Totals

Vi
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LATIN AMERICA:

27
234
12
462

1

13

1 435
35
58
20

DISTRIBUTION OF ESTIMATED MINERAL CONSUMPTION IN THE YEAR 2000

Table 24

(Millions of 1975 dollars)
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Jamaica
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Mexico

Dominican
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Republic Venezuela Countries America
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695

182
698

538
1 652
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Source: See Table 22 of the Statistical Appendix.
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Table 25

LATIN AMERICA: NEW RESERVES REQUIRED FOR SELF-SUFFICIENCY IN MINERALS IN THE YEAR 2000

Breakdown of reserves in 1981, Average production Reserves
in percentages required 1980-2000 required
Minerals Other Millions Thousands Thousands
Argentina Brazil Colombia Mexico Peru countries of dollars of MT of MT
Asbestos - 82 7 4 - 7 304 385 7 700
Barite - - 59 41 - 73 670 33 409
Cobalt 67 - - 33 40 5 100
Chromium 100 - - 1 455 320 26 415
Itmenite - 100 - - - 274 388 7 773
Manganese 42 55 3 - - 503 373 1 455
Mercury . - - 100 - 5 1 20
Gold - - - 100 - - 750 0.2 3
Platinum - - 100 - - - 270 0.04 1
Rutile - 29 - - 1 60 1.42 28
Source: 1. See table 22 of the Statistical Appendix.
2. Federal Institute for Geosciences and Natural Resources, “Regional Distribution of
Mining Production and Reserves of Mineral Commodities in the World, Hannover, January
1982.
3. salas, Guillermo, "Preliminary Study on Mineral Resources of Latin America", Mexico 1979.
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