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Outline

es in mining industry in the 1980-90s

ts influence on mining training
programmes

» Cooperation: FEMP (1999)
* Development to EMMEP




mining industry in the
1980s and 1990s

echnology development to lower costs

— Shift to large-scale open pit mining

— Cheap transport: ocean tankers

— New processing technologies (e.g. leaching)

 Arising environmental concerns
— Large volume earth moved

— Long-term geochemical and geotchnical
stability (large accidents)

* Merges and acquisitions
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Fig. 3. Prices of selected metals 1970-2009. Sources: LME, LBMA, US Department of Commerce.




i
One of the most globalized industry

of the world




CORPORATE
CONCENTRATION
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Mining Industry Capitalisation

Countries represented by CRIRSCO (excluding Chile, Peru, W Europe) account for
>80% of mining industry stock exchange capitalisation. Figures at end-2004:

US $M % of World
UK 151,578 35%
Canada 76,936 18%
USA 65,550 15%
South Africa 37,240 9%
Australia 12,154 3%
World 429,638

80%

of

World



demand / education
O’s and 90’s

commodity prices

— low industry hiring

— low enrollment in universities

— programs closed (USA from 30 to 14)

e During 2003-2007
— high prices
— baby boom retirement on the horizon
— new deposits needed
— Graduates needed: shortage and poaching

« 2008
— Sudden stop




Long term trends - Australia, USA, UK, South Africa, Canada
Worldwide Mining Engineering Graduates

1200
J. Davidson, 2004
1000
B2 Australia
800 BSc UK

BSc USA
B2c South Adrica
A RBSC Canada
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cial role of Europe

eland mining activity compared to GDP is marginal
-2%)

Homeland of important TNC-s (Rio Tinto, Omya, RWE
etc.)

« A major world processor and fabricator of minerals

« Still strong in scientific background
— Research
— Education

— Before 1990: financing of education was less dependent on
student numbers

— Last 20 years: emphasis shifts from education to rese
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or cooperation in Europe

. TU Delft combined mining, processing,
urgy and recycling

ow number of mining students: TU Delft, RSM London
« 1995/ 1996: Delft investigates possible joint curriculum,

with RSM London, TU Helsinki and TU Aachen

September 1996: European Mining Course (EMC)

September 1998: European Mineral Engineering Course (EMEC)

September 2003: European Geotechnical and Environmental
Course (EGEC)

« 2005 merged: European Mining, Minerals and Environ
Program (EMMEP)



ation of European Mineral
Programs (FEMP)

16 December 1999

" Mineral Programs




PERATION !l

Delft, Freiberg
5 students 2 nationalities
0 Companies

Delft, Aachen, Exeter, Helsinki,
Miskolc, Wroclaw
55 students, 24 nationalities
35 Companies
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ucture FEMB

Industry
AKZO-Nobel

Anglo American Plc.
Areva

Atlas Copco

Barrick Gold Corporation
Boart Longyear
BHP-Billiton
Caterpillar

Corus

DSM-Energy
Euromines

Freeport McRowan
Heidelberg Cement
IHC

Inmet

K+S

KGHM

Lhoist

Metso

Nyrstar

Orica Mining Services
Outokumpu

RAG

Resource Capital Funds
RWE Power

Shell

SRK Mining Services
Surpac Minex

Rio Tinto

Sandvik

Talvivaara Mining Oy
Walter Beckers
Washington Group
Wirtschafstvereinigung Bergbau
Xstrata

European Partner
Universities

=\

- EMEC
- EGEC

Associated universities
Canada: Queen’s, McGill, UBC
USA:; Colorado School of Mines,

Virginia Tech
Australia: Queensland
Chile: Concepcion, Catholica
Europe: France, Belgium, Sweden,
Austria, Estonia etc.




Boards

— Industry (Alex Hathorn, Anglo American)
— Chairman (Wijnand Dalmijn)

 Industrial Advisory Board
— Euromines
— Companies
« Mining
* Metallurgical
« Supply, service
« Financial
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sociated universities

Austria
Belgium
Estonia
Germany
Germany
Germany
Poland
Slovakia
Spain

UK
Sweden

Argentina
Australia
Brasil
Canada
Canada
Chile
Chile
USA

TU Leoben

KU Leuven

TU Tallinn

TU Clausthal
Bergakademie Freiberg
TU Berlin

AGH Krakow

TU Kosice
Universidad de Madrid
Imperial College

Lulea

Universidad de San Juan
University of Queensland
Universidad Rio Grande
Queen's University

Mc Gill University
Universidad de Concepcion
Universidad de Chile
Virginia Tech.




M.Sc

European programs
(EMC, EMEC, EGEC)

e, FEMP

i I I i
Industry / university |
A T T I
Univ. 1 Univ. 2 Univ. 3

1 year

Basic Level (home
univ.)

B.Sc




Continent
Europe

N. America
S. America
Australia
Africa

Asia

Total

udent enroliment

nroliment European Mineral Programs 1996-2009

EMC EMEC EGEC Total

212
29
4
3
2
9

259

135
1
27

64 411
30
1 32
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ROLF LEQPGLD LUIS RUDOLPHY

Rolf and Luis are studying metallurgical engineering at the University of Concepeibn, Chile and during
2002703 were students of the EMEC programme.

Ralf and Luis were each offered an infernship by Anglo American with Anglo Bose Metals in Chile,
Rolf was posted to Montos Blancos To work ot the Sx-EW plont. Luiz went to Log Bronces ming,
Gizputada, @ world clozs, infegrated copper producer.

"Zained a lot of éxpwiancﬂ. Spﬂciall':,r in humon relations and in H':,fdr'nmera.llurg:,.'.'




ksei Kovtunenko (Ukraine)
Bartosz Jerzy Rys (Poland)
Ferenc Moricz (Hungary)

Johan Hawinkel (Belgium)

Marcin Walkowski (Poland)

Pieter Devillé (Belgium)

Romboud Harskamp (Netherlands)

Tomasz Walica (Poland)

ample: EGEC 2007/08
group

No internship

Internship at Malta
Internship in Norway
Internship in Namibia
Internship in Poland
Travelling to Middle Africa

Internship in Republic of South
Africa

Internship in India




ABN Amro

Accenture

AGH Krakow

Ahold

Alliant Techsystems
Anglo American

Ballast Ham Dredging
Barrick Gold

BECi

BHP Billiton

Boliden Mineral

Booz Allen Hamilton
BOT Mining & Power
Cares

CNRL

Codelco
COGEMA-AREVA
Compaiiia Minera Dofia Inés
Huachipato

Crystallex International
DBE Peine

DBT Mining Engineers
Decoma Decotech
Delft University of Technology
Deutsche Steinkohle
Dyno Nobel

E.ON

Elkem Materials

ENCI

ExxonMobil

FAG Industrial Services
Falconbridge

FKuR Kunststoff

Fluor Chemie
Fraunhofer UMSICHT
(c] 3

Genivar

Technology

GTS

mployment

Hanson Holdings
Harrison Western
HeidelbergCement
Helsinki University of Technology
Herhof Umwelttechnik
IG&H

IHC

ildesk

IMC Mining Solutions
Imperial College
Internet Vision

Kali und Salz

Kennecott Energy

KGHM

KHD Humboldt Wedag
Krakow University of Technology
Kvaerner

Lasselsberger

Lhoist

Liebherr

Lisheen Mine

LKAB

Martin Marietta Materials
MCR

Metso Mineral

Mina Solutions

Mine Ventilation Services
Moduslink

Mondo Minerals Oy

MTI Holland

Niedmers Jaeger Koster
Nobel drilling

Nokia

Nuon

Outokumpu

Oy Forcit

Perliya-Broken Hill

PWC

Queen's University

Resource Capital Funds

Rio Tinto

Rockplan

RWE Power

RWTH Aachen

Sandvik

SecGo

SEGEMAR

Shell

SMS-Demag

SQM

State Supervision of Mines
SWECO CMU

Synvase

Talinn Technical University
Tamrock

Targus Management Consulting
Technical University Kosice
Technical University of Berlin
Technische Universitat Clausthal
Thermphos International
ThyssenKrupp Stahl

Total

TU Bergakademie Freiberg
Universidad de Concepcion
University of Chile
University of Exeter
University of Geosciences Beijing
University of Miskolc
University of Queensland
University of San Juan

Van Noort

Vattenfall Europe Mining
Virginia Polytechnic

W .C. Heraeus

W all Street Analytics

W eatherford

Technology




lumni contacts

mni and students per 2009
-ordination by Aachen & Delft
Maintain database (web-based)

. 8" reunion November 2008 hosted by Rio Tinto
— 55 students
— 50 alumni
— 50 industry + universities + guests

» 9"reunion November 2009 hosted by B
Corp.
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0415 da Haan 20032 G dehsandstudernt. tudelft . nl Student Delft Ll af T ALLIMMNI EMEC
09l Steensken 2001 stesfsteanckonmomail.com ALLIMNT EMEC
0255 Drasen 199s Charlas Dresendbakerkvasrner com Kvaarnar Process (Natharlands) ALDMNI EMEC
0249  Mr Jansen 200z wolansenimuag, edu 3 Student University of Queensland ALUMMNI EMC
o200 Eysel 2000 gy salibanms. de EWE Powar &G ALUMMNL EMC

0290 Paronen 2001 nooraparonenihoimall. comn Mokia ALUMMNI EMEC
orse wWings 1997 rayewingsdiweh, de State Supervision of Mines ALUMMNI EMC
0280 Schilichting 20032 freva.schlichiingebiu-claysthal . de student TU Clausthal ALUMMT EGEC
4331 Heiertz 2003  heEisrzimyaboo. o Student BWTH ALUMMNIL EMC
0231 Bishop 2001  Richard, Bishopiimos sicen. corm Mosaic ALUMMNL EMC
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0a64 Wilkomirsky 2004  pwilkomi@udsc Concepcoion University GUEST
D213 Armstrong 2001 ibarmstmhotmail . com ALUIMNT ENIT
0417 wam Losenoord 2003 t31013645@yshoo, com Techn. University of Delft ALUMMNI EMEC
o393 Gratessolle 2003 :|n=L=5-=.|:|I'|=n||'.-'|=-*-.ﬁ‘|hc\-l'm=|ll com Crystalles ALLIMINT EMC
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Finances FEMP

ition Fee at home university (Socrates or
exchange)

COST PAID BY
Cost of teaching ~1 M  Universities
Travel 50,000 Socrates
Accommodation 150,000 FEMP (industry)
Reunion 10,000 FEMP (industry)
Misc. costs 10,000 FEMP (industry)

Organization (TUD) 50,000 4 Mining Ho




asmus Mundus
Sc. courses with EU seal

larships for non EU students

« EMMEP received 36 scholarships sinc

« Opportunity for companies to appl
engineers



Structure

IS combination of:
isting EMC, EMEC and EGEC
Erasmus Mundus

* First year: together with FEMP students visiting 4
universities
— EGEC: Wroclaw, Delft, Exeter, Miskolc
— EMC: Helsinki, Aachen, Exeter, Delft
— EMEC: Helsinki, Aachen, Exeter, Wroclaw

« Second year:
— one semester: courses at one of the 4 universiti
— One semester: thesis writing




s of the programs

ltinational group
2008-2009: 55 students from 25
countries

* Intensive program

* English language

* Networking

* Industry contacts (jobs)
» Social skills
 Flexibility




applicants (2010)

Bangladesh
Chile

China
Colombia
Ghana
India

Indonesia

Iran
Maleisia
Nigeria
Pakistan

Sierra Leone
Uganda
Vietnam

Austria




onclusions

nothing is done, EXTINCTION
Things don’t happen automatically

« Initiative has to come from universities
« Co-operation of universities is essential !!
« Many benefits for students

» Industry is willing but wants to see Initi
first




