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Current status of the mining industry

Metals

Development of regions Jobs

Contributes to
the society!

Attractive
employeer?

Technology driver Revenues

Efficient
production system?
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Point of departure

* Focussed on the overall
production system - from the
Man ore and its characterisation -
to the finished raw material (to
smelter/pellets plant)

O

Organisation Technology

e Deep mine 1,500 — 2,000 m

* Two types of mineralisation
- mass mining type and vein

type;
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System view of the production system

Value Chain
Mineral economy

Requirements Ore and rock characterisation

—>

Mine Development
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Production

Mineral Processing

System Output

—>

Waste management
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Requirements
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Mineral economy

Value Chain

Ore and rock characterisation

Mine Development

Production

Mineral Processing
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System Output

—>

Waste management

Selection of system indicators

1]
l

Energy [kWh/ton]

CO0, [kg/ton]

Labour [ton/manh]

|l

Human exposure in underground excavation areas

|
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Safety [Loss of Time Injuries /million man h]
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Recovery [%0]

Waste volumes on surface [%)]

Product



Baseline
Energy

LKAB Kiruna

Ore and rock characterisation

heating

Mine ventilation/water/

Mine Development

Production

Mineral Processing
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Commitments (draft)

In situ production Zerowaste Fully automated mining operation
of base metals without human interference
Beyond Vision 2030
Vision 2030
»30 by 2030

Nohuman exposure at production faces  No harmful emissions  Noaccidents  Employees satisfaction

» 30% reduction of ore losses  » 30% energyreduction > 30% (O2reduction > 30% less manh/ton > 30% less deposited waste

The Base: Competence, technology, conditions for business
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Evolutionary

Continuous

Ahh

Drill & Blast
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Mechanical
excavation

Autonomous
continuous
process

In-situ mining

Revolutionary
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Mine of the Future
Project Deliverables

Vision of the
Mine of the
Future

|ldentify strategic
problems to be
solved

Evolutionary Revolutionary

Strategic Agenda 2011- 2020

* Research
* Development
e Innovation
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Mining Is business!

Man
Risk capital
from industry
Money and government

3 @

O

Organisation Technology

e Business innovation |
_ _ Innovation ‘ R&D
e Organisational
"Fresh thinking that creates value” Competence at universities

nTc and industry 12

ROCK TECH CENTRE
fran teori til praktik e maoving theory into practice



Way forward...

e Safe mining
e Lean mining
e Green mining

* An innovative organisation that attracts
talented young men and women to meet
the grand challenges and opportunities of
future mineral supply.
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Future status of the mining industry

/\

N Metals

Image!

Development of regions Jobs

Contributes to
the society!

/\

Dol

Attractive
Revenues employeer!

Technology driver
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Efficient production system!
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