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Presentation Overview

e 1972 ‘Limits to Growth’
e Counter Arguments ...
e Basics of Mining Data ‘101’

e Case Studies
— coal, iron ore, platinum group metals (PGMs)

e ‘Pearls’ of Wisdom ?7?
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The Infamous “Limits to Growth” ...

e In 1972, young scientists published a best
seller on the real ‘sustainability’ challenges:

Limits to Growth: A Report for the Club of Rome

e ‘LtG’ examined trends in population, resource
use, pollution, consumption, economics, ...

e LtG included the ‘World3’ model — a systems
dynamics linking these aspects of the modern
world and projecting to 2100

 LtG predicted global collapse by 2050 under
‘business as usual’
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Peak Oil: The Inevitable Decline ...
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Counter Argument: LtG ‘wrong’ ?

« Many industries and researchers attacked
LtG, arguing they were overly pessimistic or
their 51" decimal place was kinda wrong

e The essence of the counter argument is that
human ingenuity will always find a way to
solve problems, even before they arise (!)

e Technology and economics especially will
allow corrections to address these issues

 Mining industry particularly critical ...
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Mining Data ‘101’

 Unlike financial regulation, there is actually
an abundance of production data on
minerals and metals over time

« Most data is contained mineral/metal, but
other critical data can be compiled too ...

— ore grades (%Cu, g/t Au), waste rock, ore types, mine
type (open cut v underground), remaining economic

resources

e |ronically, mineral production now Is greater
than ever before for almost everything ...
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LtG v Coal ... #1
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Proportion Derived by Open Cut Mines (%)

LtG v Coal ... #2
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Iron Ore Production & Exports (Mt)

LtG v Iron Ore ... #1
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Iron Ore Grades (%Fe)

LtG v Iron Ore
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LtG v Platinum Group Metals ... #1

500 35,000 United
1 —— US$/kg PGM States
30,000 - — 1998 US$/kg PGM
25,000 -
400 { <
~ g
\4:/ o 20,000 -
c 2
= 2
..8 < 15,000
o
3230 ¢
o
S
o
=
O
o
‘© 200
-
c
c
<
100

0
1900 1910 1920 1930 1940 1950 1960 1970 1980 1990 2000



LtG v Platinum Group Metals ... #2

Unit GHG Emissions (t CO,../kg 4E PGMs)
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‘Pearls’ of Wisdom ... ?7?

e Despite its critics, LtG has proven itself
against the test of time — basic assumptions
have proven reasonable at a global level

e For most minerals substantial economic
resources remain (though some are less certain)

e The major long-term constraint on mineral
resources will be environmental (or even social):

— energy, greenhouse emissions, water, land use,
demand, recycling ...
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