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HOW can underdeveloped countries 
exploit their mineral resources 

to the best advantage? Whi le the 
exploitat ion of minerals could assist 
these countries to raise their stand
ards of l iv ing , this could also be 
done in such a way that they would 
be deprived of an wast ing asset w i th 
out hav ing developed themselves in 
any way . The non-ferrous metals 
form one of the most important 
groups of minerals in these countries. 

The present report forms one of a 
number of studies connected w i th 
minerals which have been issued 
dur ing recent years by the United 
Nations. It is not. however, con
cerned w i t h geology, meta l lurgy or 
engineering, or w i t h the measurement 
of reserves or w i t h the standardisa
t ion of terminology. It attempts a 
general analysis of the economic as
pects of the non-ferrous metals in 
dustry and is of part icular interest 
to under-developed countries, because 
"much of the report is concerned 
vjdth the manner in which the min
ing and smelt ing of the ore as 
dist inct f rom the export or local 
fabricat ion of the metal may 
st imulate other economic activit ies". 
The report covers the five 
major non-ferrous metals copper, 
lead. zinc, t in and a luminium 
as well as some of the minor ones 
such as colombium, vanadium, moly
bdenum, tungsten, chromium, nickel 
and cobalt, which are used chiefly 
for the production of iron and steel 
alloys. The inclusion of live maps 
showing the locali ty of mines and 
smelters of the major non-ferrous 
metals in underdeveloped countries 
adds considerably to the u t i l i t y of 
the publicat ion. 

I t is wel l -known tha t while the 
underdeveloped countries are import
ant sources of many non-ferrous 
metals, they do not consume these 
metals in te rna l ly in any substantial 
quant i ty . In fact, even if these 
countries industrialise themselves 
rapidly, most of them are unl ike ly 
to consume more than a small pro
port ion of their output In the foresee
able future". This is so not merely 
because these countries are r i ch in 
minera l resources, but because in 
the i r search for supplies of raw 
materials for their own highly de

veloped industries, the advanced 
countries have concentrated their 
capital flows into these countries 
in the past in these fields of ac t iv i ty . 

This means that the major por t ion 
of the mineral output of these coun
tries w i l l continue to be exported in 
one form or another and therefore 
the study concludes that the direct 
physical effect of the minerals i n 
dustry w i l l continue to be less im
portant than the benefits derived 
from its role as an earner of foreign 
exchange. Granted this, the question 
s t i l l remains: in what form should 
the metals be exported? The study 
does insist on the desirabil i ty of 
smelt ing and refining the ore w i t h i n 
the country. It stops at that stage, 
however, and does not examine the 
possibility of using the metal for 
fabricat ion w i th in the countries con
cerned even if it be for the purpose 
of export. This may perhaps be con
sidered the principal l imi ta t ion of 
the study, though it appears to be 
a self-Imposed l imi ta t ion which 
does not imply any judgement about 
the possibility of developing fabri
cating industries wi th in the under
developed countries. 

As already indicated, the work is 
concerned p r imar i l y w i t h the develop
mental effects of the process of 
mineral exploitat ion on an under
developed country's economy. These 
depend upon a number of conditions. 
The report points out: 

"Among these conditions. the most 
significant ate the nature and loca
tion of the mineral and the method 
of min ing ; the stage to which pro 
cessing is carried wi th in the produc
ing country; the extent to which the 
industry yields raw materials tha t 
can be used in local production, the 
extent to which it, provides a held of 
employment and t ra in ing for local 
labour which might otherwise be un
employed or less productively engag
ed; the extent to winch it br ings in to 
being anci l lary facilities, such as 
t ransport and power. which are cap-
able of serving sectors and purposes 
other than mining; the extent to. 
which i t creates an in ternal market 
for various types of goods and ser
vices and thus promotes diversifica
t ion in the economy ' t he extent to 
which it yields a saleable export pro-
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duct for the replacement of a pre
vious import and hence a source of 
foreign exchange available for f in
ancing other imports; the extent to 
which it provides funds for private 
investment; and not the least, the 
extent to which it contributes to 
public revenue, directly or indirectly, 
furnishing the Government w i t h 
funds for the financing of its 
development p rogrammes" 

These determinants of the develop
mental effects of the min ing indus
t ry are then classified into two 
broad groups: (1) the direct and in 
direct physical outgrowths of the 
mine itself and (2) the results of the 
various monetary flows generated by 
the industry. Tile analysis of each 
of these involves a more detailed ex
aminat ion of the various factors 
listed above. 

The monetary flow is based on 
an examination of the effects of 
various types of taxat ion on 
minerals and mining. and the 
loreign exchange aspects of the pro
blem. Different methods of collect-
ing the revenue have different, effects 
Thus a royal ty payable on the volume 
of ore removed is l ikely to discour
age the extraction of low grade ore; 
an export tax on concentrates w i l l 
encourage domestic smelt ing; insis
tence on a mining company handing 
over the foreign currency equivalent 
of its local costs is l ikely to br ing 
about a reduction in its local expendi
ture; a tax on min ing income which 
allows rapid w r i t i n g off of capita) 
expenditure tends to encourage new 
investment. The most common tax 
is on profits and while it is generally 
the best f rom the point of view of 
its effect on the economy, it has the 
disadvantage that the revenue f rom 
it is subject to the greatest fluctua
t ion. 

The study stresses the significant 
role of m i n i n g as a foreign exchange 
earner. "The more such foreign ex
change proceeds are used to import 
capital goods," says the report, "the 
greater is l ikely to be the benefit in 
the long run for the resource 
country". 

Summing up Its examination of 
the various physical and monetary 
factors in operation, the report says, 
"the process of maximiz ing the de-
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velopment potent ia l of the non-
ferrous metals indust ry to the m u t u a l 
benefit of bo th the resource country 
and the m i n i n g company is essential
ly a problem of m a k i n g as f ru i t f u l 
as possible the various income flows 
generated by sale or the output, 
chiefly in external markets , while at 
the same t ime ensuring not only that 
the ore bodies are worked w i t h the 
greatest efficiency, but also that the 
most effective use is made of those 
products and by-products of the m i n 
i n g process which are consumed 
In te rna l ly" . 

To b r i n g this ra ther general an
alysis down to earth, the report 
makes a detailed study of the pro
duction, consumption and supply of 
specific non-ferrous metals. Since 
the greater part of the output of 
these metals goes in to durable goods. 
the demand for these metals depends 
largely on the act ivi t ies of the indus
tr ies producing such goods, in pa r t i 
cular the electric, t ransport and 
bu i ld ing industries. Aga in , as a 
large proport ion of these goods is 
used in the process of investment, the 
demand depends upon and varies 
With the rate of new investment. 
This , in tu rn , tends to fluctuate far 
more v io len t ly than to ta l consum
pt ion . A h igh degree of ins t ab i l i ty 
is thus introduced in to the marke t 
for the non-ferrous metals. Demand 
for these metals is also generated by 
a rmamen t production and s tockpi l 
ing , w h i c h tend to d i s tor t the pat tern 
of consumption according to changes 
in the in t e rna t iona l s i tua t ion. 

Las t ly , demand is influenced by 
subs t i tu t ion and technological change 
w h i c h are cont inuously and er ra t ica
l l y affect ing the s i tua t ion . The study 
i l lustrates the influence of subst i tu
t ion and technological change by a 
number of examples. The re la t ion
ship between technological progress, 
demand and price is very close and 
m u t u a l l y in te rac t ing . In the short 
run , technology probably exerts a. 
domina t i ng influence on substitution 
between metals. In the long g un, 
however, even though the demand 
fo r non-ferrous metals as a whole 
is f a i r l y inelastic, the fact that sub
s t i tu t ion of one metal for another is 
technical ly possible, tends to t h r o w 
the emphasis on relat ive price as a 
de te rminan t of demand for a p a r t i 
cu lar me ta l . 

These facts are of great signific
ance f r o m the viewpoint of the under
developed countries, for the advanced 
countries wh ich provide most of the 
demand for the non-ferrous metals 
have abundant supplies of the four 
"new" metals, a l u m i n i u m , t i t a n i u m 

magnes ium a n d zinc. Magnes ium 
and si l icon are generally avai lable . 
The possibil i ty of using low-grade 
c lay for the ext rac t ion of a l u m i n i u m 
w i l l reduce the demand for bauxite. 
S imi la r ly , technical developments in 
the production and u t i l i sa t ion of 
plastics are l ike ly to reduce the inter
nat ional demand for the non-ferrous 
metals. It is true, of course, tha t 
technical developments are constant
ly affecting u t i l i sa t ion possibilities 
of different metals as well as re la t ive 
rat ios of costs of production. 

An impor tan t feature of the pro
duction of non-ferrous metals is the 
h igh degree of concentration of the 
output amongst different countries. 
The degree of concentrat ion for the 
different metals is examined in de

t a i l i n this s tudy . The pa t t e rn o f 
t rade in these metals is de termined 
by the fact t h a t consumption is con
centrated among the advanced coun
tries, few of wh ich are s ignif icant 
producers. One chapter of the repor t 
is devoted to careful studies of the 
w o r k i n g of in te rna t iona l cont ro l 
schemes in a lumin ium, copper, lead, 
t in and zinc. 

This is a useful report, w h i c h could 
be fur ther supplemented by a study 
of the possibilities of developing the 
metal f ab r i ca t ing industries w i t h i n 
the underdeveloped countries. A 
more detailed analysis of the move
ment away from the non-ferrous 
metals to which the present report 
draws at tent ion should also prove 
of interest to the lat ter . 
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