
Advanced 

materials 

and impact 

on 111ineral 

producing 

countries 
by Carmine Nappi 

In order to better understand the 

impact of advanced materials on 

producers of traditional metals, 

this paper provides an analysis of 

their different end-use markets. 

Unless the prices of traditional 

metals increase substantially or if 

new regulations on the environ­

ment greatly stimulate the use of 

advanced materials, their direct 

impact during the next decade will 

be less dramatic than previously 

expected. Despite this, mineral pro­

ducing countries should continue 

their monitoring of advanced mate­

rials. They represent the media 

that diffuse new technologies 

through industrial economies. Also 

they may provide opportunities for 

improving mining and mineral 

processing technology. 
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Raw Materials Report 

Even if advanced materials are usually 

defined as those materials, developed 

over the last 30 years or so, that exhibit 

greater strength, higher strength/density 
ratios, greater hardness, and/or one or 

more superior thermal, electrical, optical 

or chemical properties when compared 

with traditional materials 1, such a defini­

tion does not highlight other major dif­
ferences. The production of the former 

does not usually benefit from economies 

of scale, it requires a different mix of in­
puts (human capital, R&D, scientific 

knowledge rather than physical capital, 

mineral or energy resources) while the 
properties of advanced materials can be 

customized. The suggested definition 

does not take into account the fact that 
advanced materials are more difficult to 
recycle, that they may have significantly 

different environmental implications 
from those of traditional materials, or 
that they have an "enabling" aspect in the 
sense that they exhibit greater potential 
for rapid technological advance and mar­

ket penetration.2

But agreeing on a common definition 
does not represent the only bone of con­

tention among economic analysts of the 
advanced materials market. When asked 

to evaluate the potential market value of 

advanced materials by the year 2000-
2005, to identify the main end-use mar­

kets where these new materials may be 
used, or to speculate on the economic im­
pact of their adoption on mineral produc­

ing countries such as Brazil, their an­

swers vary to a great extent. This paper 

revisits these issues. 

Forecasted 

and observed consumption 
The list of materials displaying the main 

key characteristics (high value-added 
niche products, intensive in human capi­

tal and scientific knowledge, exhibiting 

exceptional properties and using sophis­

ticated fabrication processes adapted for 
the production of customized products) 

of the advanced materials may be quite 

long, including specialty or composite 
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glasses, metallic powders, carbon-carbon 

composites, room temperature supercon­

ductors or electrically conductive poly­

mers. This paper only considers three 
classes of advanced materials: 

• monolithic ceramics and ceramic ma­

trix composites (CMCs);
• polymers and polymer matrix com­

posites (PMCs);
• advanced metals (advanced alumi­
num alloys, superalloys, titanium al­

loys, intermetallic alloys) and metal

matrix composites (MMCs).

The consumption of these advanced ma­
terials increased quite substantially dur­

ing the '80s, the annual growth rate of 

their shipments averaging 15 per cent. 
Such a performance may be explained by 
factors such as the longest economic ex­

pansion of the post-war period and the 
increased military budgets following the 

Soviet invasion of Afghanistan (the pro­
duction of stealth fighters or of intercon­

tinental ballistic missiles required new 

materials with specific characteristics in 
terms of weight, hardness, optical or 

chemical properties). Other factors in­
clude the space race (the development of 

the space shuttle or of the space station 

requires very performing materials in or­

der to resist a very harsh environment), 
the increased budgets for governmental 

and university laboratories working on 

energy problems or in materials sciences, 

and finally the breakthroughs in compu­
ter sciences which have allowed a better 
understanding of the organic and inor­

ganic matter. 

Analysts of this industry assumed dur­

ing the mid-80s that these factors would 

continue to exert their positive influence 
on the shipments of advanced materials 

for many years to come. The ceramic fe­

ver or the composites craze of that period 

made them forecast an American con­

sumption of750 MUSD for the MMCs or 
of 550 MUSD for the aluminum-lithium 
alloys for the year 1995. In the case of 

advanced ceramics, the forecasted ship-
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