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Facts about the minerals extraction industry

 Mineral
resources are
non-renewable
– and thus not
strictly
sustainable!
 The number of
mineral
commodities in
demand for
products has
increased
 Some elements
are critical to
the industry

Source: USGS, CIA

Sustainability
“The Union shall work for the sustainable development of
Europe based on balanced economic growth and price
stability, a highly competitive social market economy,
aiming at full employment and social progress, and a high
level of protection and improvement of the quality of the
environment.”
Article 3 (3) of the Treaty of Lisbon

Sustainability – dynamic and scale dependent
•

“Sustainability implies something quite different
depending on which side of the bulldozer you are on”
(A. Whithemore 2006).

•

Many of the sustainable indices are corporate related

•

This presentation will address some sustainability issues
related to the mineral resource

•

These are of relevance to national interests

The raw materials supply chain

Mineral exploration

Processing raw materials

Mining

Transport

Manufacture of
components

Recycling

Various hazards, such as rapid regulatory changes or innovations can impact each step of the value chain

How to sustain the unsustainable?
Mineral resources are
national properties.
Exploitation is based
on set of ”contracts”
(licenses).

Mineral exploration
Characteristics of the
exploration business
 High risk; less than 1% become
a mine
 Specialized experts
 In most countries exploration is
undertaken by private juniors –
not the government
 Mineral reserves are developed
and the project can be sold on
to a mining company

Mining
Characteristics of the
mining business
 Located where the
minerals are
 Limited ressource =
time limited
operation
 Limited room for
diversification
 High capital costs
 High risk

By accepting mining
the state is selling the
family silver.
”We may not be the
curators of natural
assets, but we are the
custodians of their
value” (P. Collier, 2010)

Issue 1: How to ensure a sustainable use of the ore?
 Cut-off grade (c.o.g.) is the lowest possible grade for a break-even operation
 Reported size of a deposit depends on imposed cut-off grade
 The cut-off grade is driven by economics (e.g. commodity prices, costs, level of
business risk, IRR, …, …)

Many deposits have a
halo of low grade ore
surrounding high-grade
ore
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The original pit-design
and local infrastructure
normally prevents
changes in the mining
set-up.

Issue 1: How to ensure a sustainable use of the ore?
Sustainability issues:
 How to define the
reasonable mineral
reserve?
 How to define when
the mine is depleted?
 How to prevent
premature mine
closures?
 How to prioritize
when globale
ressource are
unknown?
 Mining low-grade ore
may cause problems
(e.g. environment;
energy consumption)

When the mine has closed:
 Mining of the remaining ore – low grade or deep seated - is
normally not economic
 Poor governance of the national mineral resource

Issue 2: How to ensure that minor metals are being exploited?
 Mine closure also
impacts the production
of by-products

 Some minor metals are
produced only as byproducts (small
market/low grades may
not justify a mine)
 Price: the only incentive
to extract some
important minor metals
in the mine/smelter.
 Sustainability issue:
Valuable resources may
remain un-exploited.

Issue 3: Tailings and mine waste may contain valuable metals

The recovery rate for a
given mineral ore
reflects the state of the
art at the time of
operation. Some of the
main metals will end up
in the tailings dam.

Tailings around McArthur River
zinc/lead mine, Australia

Tailings dam design is based
on environmental, technical
and economical
considerations.

Sustainability issue:
 Tailings and mine
waste are potential
sources for metals –
but are mainly
regarded
environmental
issues.
 Back-fill prevents
later exploitation of
the resource.

Chuquicamata copper mine, Chile

Mine waste dumps are based
on environmental, technical
and economical
considerations.

Issue 4: Conflicting land-use interest
Mineinfo – producing mines
Conflicting land-use interests:
 Infrastructure (roads, industry,
residential areas, …)
 National parks / protected
areas
 Business (farming, forestry,
industry)
 …. NIMBY
Sustainability issues:
 Potential economic resources
remain untapped
 Distance from mine to user is
disregarded – transport aspects
are overlooked
 European industry relies on raw
materials production elsewhere

Issue 5: Exploration expenditures linked to commodity prices
- not to demand
Global exploration expenditures by commodity (1975-2012)
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Sustainability issue:
 More than 1/3 of the effort is spent on gold
 Mine operation in place after 10-15 years; prices are unpredictable in that perspective.
 Are alternative incentives possible?
 Does the ”system” allow the demand for metals to be met?
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