
New materials play a key role in the 
development of military aircraft. Figure 
shows the use of composites, graphite/ 
epoxy fabric, fiberglass in the Northrop 
T 38 {below). 

GRAPHITE/EPOXY 

OUTER SKIN 12 PLIES 

GRAPHITE/EPOXY FABRIC 

INNER SKIN 8 PLIES 

FIBERGLASS 

INTERCOSTALS 

Beryllium is a strategic metal vital to the 
production of electronic components 
such as this 196 lead Very High Speed 
Integrated Circuit(VHSIC), fabricated 

by the US-based TNC Brush Wellman, 
a world leader in the production of 

metallic beryllium (right). 

Photomultiplier tubes for medical CAT 
and other advanced applications include 

precision parts of beryllium copper. 
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FIBERGLASS CHANNELS 

6 PLACES 
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1980s. The significance of this fall is para- verse being true for the USSR and, especi­
mount indeed, as the seven metals listed ally, for the conspicuous cases of Japan 
in Table 1 represent around three quar- and developing countries. In this second 
ters or more of the value of all metals group of countries the slowdown since 
minerals in the world economy and, in the 1970s crisis has been also very pro­
particular, they accounted for three quar- nounced, yet keeping above-the-average 
ters of developing countries' exports of rates of demand growth or negative rates 
all non-fuel minerals in the mid-seventies less widespread across metals. In relative 

Table 1 

Declining trend in world consumption of some major metals 1, 19 51-83 
(percentage) 

19S1-69 1964-74 1974-79 1979-83 

Iron Ore 6.2 4.5 0.1 -1.42 

Aluminium 9.2 8.4 3.0 -1.1
Copper 4.7 2.9 3.5 -1.9
Lead 4.1 2.8 4.4 -1.9
Zinc 4.9 3.8 l.i -0.8
Tin 1.0 1.2 -0.8 -2.0
Nickel 6.2 5.7 1.9 -2.3

Sources: 

For 1951-79: Metallgesellschaft AG, Metal Statistics, various issues; as presented in 
United Nations Economic and Social Council, Committee on Natural Resources, Mine­

ral Resources: Trends and Salient Issues (E/C.? /115, New York, 6 April 1981 ), Table 4. 
For 1979-83: World bureau of Metal Statistics, World Metal Statistics, (London, 
August 1984). 

Notes: 
1 Data and analysis in this and following sections refer mainly to primary apparent

consumption (primary production minus exports plus imports plus changes in stocks), 
except when indicated otherwise. 
2 197 5-82, according to data in UNCTAD, Marketing, Distribution and Transporta·

tion of Iron Ore: Areas for International Cooperation (TD/B/C. l /PSC/41, 18 July 
1984), Table 6. 

and, togh.ether with manganese ore, for 
53 per cent of the total non-fuel mineral 
export earnings received by developing 
countries in 1980.2 

But patterns of metals consumption 
growth differ markedly across national 
economies or regional economic group­
ings. Even during the expansionary period 
after the Second World War, metals de­
mand growth in the US and other "ma­
ture" developed market economies of 
Western Europe was generally below the 
world's average growth (Table 2). The in-
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terms, therefore, low consumption 
growth in major metals is a distinctive 
characteristic of "mature" developed 
market economies. The US in particular, 
wherein that long-term trend stands for 
all the metals listed in Table 2, while the 
ferrous and alloy metals show a relatively 
better performance among the Western 
European economies. Aluminium and, to 
a lesser extent, nickel deserving to be 
singled out as the major metals with high­
est past demand growth, in .all country 
groupings. 

Similar or complementary results can 
be drawn out from the analysis of the 
long run metals' intensity-of-use (I-U) 
patterns. For most of the selected metals, 
the US I-U peaks are to be found in the 
fifties or even before, those of Western 
Europe in the sixties, and those of Japan 
in the late 1960s or during the seventies. 
While the USSR has very recently reached 
its I-U peaks in some metals or in others 
will reach them sometime in the future, 
and the developing countries are still in 
the very upward slope of the I-U curve in 
all but one metal (tin). The interesting 
opposites are provided by, at one side, 
crude steel and the old non-ferrous metals 
(copper, zinc, tin) wherein the "mature" 
developed market economies generally 
reached their I-U peaks before the Second 
World War, sometimes approached again 
after the European reconstruction period 
(copper) and, at the other side, nickel 
which I-U peaks have been reached quite 
recently (after the mid-sixties) by the 
main developed market areas, and alumi­
nium which has still a growing I-U pro­
jected in all the country groupings. Tin 
being an extreme exampie of a metal ap­
parently in the last stage of its product­
cycle, with an already lasting decline in 
its I-U throughout the world. 

In other words, in order to explain the 
long-term trends in metals consumption 
we must take into account, besides the 
rate of overall economic growth and its 
long run cycles, at least two other aggre­
gate factors, namely: 

• the level of income (as a rough approx­
imation to the level of economic develop­
ment)
• the type or pattern of industrialization
followed by each specific economy or
country groupings.

As income per capita grows, at low levels 
of gross output there is in the first place a 
rapid increase in major metals intensity­
of-use, and then as higher levels of real 
output are reached the intensity-of-use of 
major metals tends to decrease steadily .3 
The long run downward pressure on 
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