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Natural Resources and Time Scale

m Contemporary future: within 5-10 years

m Sharp rises and falls

m Near future: 10 years

m Metal Security and country risk

m Mid-future: 50 years

= Volatility of resources

o Definitions of “future” are introduced by Prof. Tadao Umesao
according to classification of Histories
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Global trends in indices (using 1983 as a base year) of key metals and energy consumption
from 1945 to 2001. (IEA,1996-2001;0ECD,1994-2001;WBMS,1997-2001)
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1/p = VIm
v =V/n

(1-1)
(1-2)

&1 AREGEOEILFE—EY,
(298K, 105Pa) v, (Bism.. 105Pa)

Y= Al Ag Au Cu Fe Ti

0 2.7 105 19.3 8.7 79 45
Vo 10 10.3 10.2 7.1 7.1 10.6
v 11.3 114 114 79 8 11.7

100ME 4.8g/#&
Ni(25%) — Cu(75%)
M 58.7 63.5

Mye = 62.3 = 138

10ME 4.5g9/#
Cu(95%) Zn, Sn
=~ 148 = 1mol
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log T (ton) Annual Consumption
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Definition by M.Goldschmidt @
9 e Chalcophil Elements (%) (1) -
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m Range of vision of human

. . . A
beings is a very important
boundary condition of
resource management, y
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m We need other economic
conditions to create upstream
materials flows which never Figure The limits of “our ” vision
happen naturally.



