The northernmost University of Technology in Scandinavia
L World-class research and education

4, adrid

X cobal.

Mineral Raw Materials in the EU
- Overview on Education

EUROPEAN UNION

Anders Sand

Minerals and Metals Research Laboratory
Luled University of Technology

LULEA
UN[VERS[TY J

OF TECHNOLOGY



The northernmost University of Technology in Scandinavia
; World-class research and education

‘Objectives
e Support academia, industry and public agencies to tackle skill
shortages related to the raw materials value chain

— Resource efficiency and sustainability issues within primary raw
materials extraction and processing

— Life-cycle perspectives including secondary raw materials and recycling

Tasks

e Surveying of existing educational programmes

* Course development for different recipient groups, in
cooperation with local mentoring institutions

~» Pilot testing of courses, review and evaluation
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= High-tech manufacturing (HTM) 1.11%

- Knowledge-intansive high-technology
services (HT KIS) 3.20% P

Both HTM & HT KIS above EU27 average
HTM above EU27 average
HT KIS above EU27

average )
Both HTM & HT KIS below EU27 average Pkt

DK & FR- GERD on national level

Centres of high-technology manufacturing

left: Eurostat (20712)
right: Raw Materials Data Sfockholm (2012)

Materials Data, Stockholm 2012.

Planned and active mining sites in Europe

EU represents 3% of world metals production, but
consumes 20%.
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Exploration investments
in Mio USD, 2012
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IMPC International Mineral Processing Council, 2012
(modified from C. O’Connor)
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\ Grading scale
A — Full Master/Bachelor

Recycling Mining with 3rd cycle education
Environmental Technology
V1
Engincoring B — Full Master/Bachelor
\ / C — Single courses offered

Mineral

b BT Processing
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3300
- 1000

Higher level educational establishments in EU
Universities

>elected for evaluation based on pre-screening

INSTITUTIONS

® Single value chain
constituent or only offering
single courses

Covering only minor part of
value chain

Covering large part of value
chain, but mostly not
recycling and environmental
engineering

m Covering large part of value
chain, including recycling
and environmental
engineering
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EUROPE

EUROPEAN UNION

[] Eu Member states
[ Eu New Members since 2004
[ eu New Member 2013
[] eucandidates

[] EFra Member states
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are not the same as before

Grades 5 ’ or better

*  Montanuniversitat Leoben, Austria 6 A

+  Technical University of KoSice, Slovakia 6 A

«  Lulea University of Technology, Sweden 5A,1C

+  RWTH Aachen, Germany 5A

»  Technical University of Ostrava, Czech rep. 5A

«  University St. lvan Rilski, Bulgaria 5A

«  University of Miskolc, Hungary 5A

»  Silesian University of Technology, Poland 5A

«  AGH University of Science and Technology, Poland 5 A (incl s.s.)

Source: Raw Materials Data, Stockholm 2012.
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RIAN PENINSULA

Portugal

Applied Geology

Mining Technology

Mineral Processing CC

Metallurgy

Recycling Technology

Environmental
Engineering
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e Active mining industry and generally good access to education
e Most complete study offers related to mineral raw materials:

— Universidade do Porto
— Universidad Politecnica de Madrid
e Good availability to education in geology and mining technology,
mineral processing and metallurgy less available

e No full study programmes in recycling technology, only single
courses offered (in Porto)
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print for full study programme
— Mineral Resource Management in the Arctic (North Sea)

e TOpiCSI Exploration, feasibility and permitting, mining and processing,
environmental issues

* Development of course block/ specialist education
— Sustainable Production and Recycling (Iberia)

s TOpiCS: Design for recycling, recycling operations, life-cycle perspectives...

e Short course

— Layman education on mining and the environment (Eastern

Europe)
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