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SMART PARTNERSHIP FOR HIGHER EDUCATION:
EUROPEAN MINERAL MASTERS ENGINEERING COURSE

EBporneiickue Kypchl HHXeHEpOB-MarucTpoB B obnactu munepainornu (EMMEC) — ato co-
BpEMEHHasl U TNpHBJEKaTelabHas GopMma BhICIIEro oOpa3oBaHUs €BPOIEHCKOrO YpOBHS, KOTOpas
OpUEHTUPOBAHA Ha CTYAEHTOB CIEAYIOIIMX CIEeHUATU3aLUi: TOpHOE JIeJ10, MUHEPAJIOTHs U Teo-
TeXHHKa (OXpaHa OKpyXaromed cpeapl). DTa oOpa3oBaTeNbHas MMpPOrpaMMma BO3HHKJIA CpaBHH-
TEINbHO HEJAAaBHO, HO CHUCTEMa B3aWMOJCHCTBHUS YHHBEPCHUTET — IPOMBIIIIEHHOCTh, HA KOTOPOU
OHA OCHOBaHa, pa3BUBAETCS YK€ Ha MPOTSHKEHUM JeBiITH jeT. B Hacrosmee Bpems EMMEC
HanpsMYIO BKIJIIOYAeT JEBATh YHUBEPCUTETOB, PACIIONIOKEHHBIX B CEMU €BPONEHCKHUX CTpaHax,
u xoopaunupyercs: Genepanueii eBponeickix MuHepanbHbIX nporpamm (FEMP), kotopast Takxke
00beUHIET YHUBEPCUTETHI U3 CTpaH TpeThero Mupa u 25 komnanuit. EMMEC nbiTaercs moiy-
YUTh NPU3HAHUE B paMKax HeJaBHO 3amynieHHOH mnporpammbl «Erasmus Mundus», koropas
CTaBUT CBOEH MLIEIbI0 MOJJEPKKY JIYUIIMX €BPOMEHCKUX MAarucTepCKUX KypPCOB U IOBBIIIEHHE
MIPUBJIEKATEIBEHOCTH €BPOIEHCKOro BICIIEro 00pa30BaHusl B CTPaHaX TPETHEro MUpA.

The European Mineral Masters Engineering Course (EMMEC) is a modern and attractive
form of higher education on the European level, which addresses students of the three following
disciplines: mining, minerals engineering and geotechnical/environmental engineering. This edu-
cational program came into existence only recently but the University and Industry Network it is
based on, has been built over the past nine years. At present the EMMEC involves directly nine
universities located in seven European countries. It is coordinated by the Federation of European
Minerals Programs (FEMP) which also associates universities from third countries and 25 compa-
nies. The EMMEC has applied for recognition under the newly launched EU program «Erasmus
Mundus» which aims to support European top-quality Masters Courses and enhance the attractive-
ness of European higher education in third countries.

INTRODUCTION nance of the very high level of knowledge and

In course of the previous decade many of
the European technical universities, offering
education for mining, mineral processing and
metallurgy students, observed two main con-
trasting tendencies. A rapid decrease in a
number of freshmen willing to study disci-
plines related to mining and metallurgy was
accompanied by a growing demand of the In-
dustry for high educated graduates of the min-
eral engineering studies, which should also be
prepared for mobility due to the omnipresent
globalisation. At the same time it was noticed
that although the large mining and manufac-
turing companies moved to the expansion and
investments outside Europe, their great sig-
nificance for the EU members stayed undeni-
able. Therefore it was vital to assure mainte-

skill base in mining engineering and mineral
technologies.

The answer to this critical situation was
developing well-balanced and attractive educa-
tional programs: the European Mining Course
(EMC — 1996), the European Mineral Engi-
neering Course (EMEC — 1998) and the Euro-
pean Geotechnical and Environmental Course
(EGEC - 2003). Experience gained over the
past nine years and the network built for the
mentioned programs have served as a base for
bringing into being the joint European Mineral
Masters Engineering Course (EMMEC) with its
three areas of education: in mining, minerals
engineering (including mineral processing,
metallurgy and recycling) and geotechni-
cal/environmental engineering.
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Table 1

The modular programmes of the EMMEC and their locations

NAME OF THE MODULAR PROGRAMME

PARTNER UNIVERSITIES

1. |European Mining Course (EMC)

2. |European Mineral Engineering Course (EMEC)

3. |European Geotechnical and Environmental

RWTH Aachen, Germany

Delft University of Technology, The Netherlands
Helsinki University of Technology, Finland
University of Exeter, Camborne School of Mines, UK
RWTH Aachen, Germany

Delft University of Technology, The Netherlands
Helsinki University of Technology, Finland

Course| TU Berlin, Germany

(EGEC) TU Bergakademie Freiberg, Germany
Kosice University of Technology, Slovakia
Miskolc University of Technology, Hungary
Wroctaw University of Technology, Poland
Degree f f f
Industry / university
Thesis
,f * 1 year
[Univ.1] [[Univ.2] [Univ.3 ] [ Univ. 4]
M.Sc
Univ. | | Univ. 2 .
- - year
EMMEC Program Univ. 3 | Univ. 4
= 7 X =
Basic Level Bsec | Univ.1| [Univ.2] [Univ.3] | Univ.4 3 years
Figure 1. The structure of the EMMEC programmes
EMMEC ARRANGEMENTS Before taking part in the EMMEC, stu-

The EMMEC is based on experience with
joint curriculum programmes in which, since
1996, 270 students from 14 countries partici-
pated. It is organised as a fully integrated mul-
tiple location course lasting two years and
structured around the three modular pro-
grammes (EMC, EMEC and EGEC) offered by
nine partner universities (table 1).

The co-operation is based on the belief
that the linked universities offer a similar stan-
dard of knowledge and cover the same basic
courses of study. Each of the participating uni-
versities has areas of expertise (complementary
to each other) in which it is quite outstanding,
and therefore can be considered to be a centre
of excellence.

The concept of the educational pathway
with the EMMEC as a Master Course is pre-
sented at the figure 1.
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dents spend the bulk of their university studies
at their home university, where they obtain the
basic engineering skills and a fundamental un-
derstanding of mineral resources science lead-
ing to the first degree (B.Sc.). At this stage the
students may register for one of the three pro-
grammes under the EMMEC.

The course lasts two years and consists of
two parts:

1* year of the coursework offered as mod-
ules at 3-5 different universities engaged in the
partnership (60 ECTS points); the enrolled stu-
dents as a group spend 2-3 months at each of
the universities to study the various specialisa-
tions;

2" year including the thesis project at one
of the partner universities (60 ECTS points).
During this part of the course the students
choose to develop special expertise in one as-
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Associated universities

Queen’s & McGill
Colorado School of Mines,
Virginia Tech
Australia:Queensland

Chile: Concepcion, Catholica

Canada:
USA:

Argentina:San Juan
France, Belgium, Sweden,
Austria, Poland, etc

Europe:

Industry

AKZO

Anglo American Plc.

Arctic Platinum Partnership
Barrick Gold Corporation
Boart Longyear
BHP-Billiton

Caterpillar

Corus

Euromines

Falconbridge

Heidelberg Cement
Hornonitrianske Bane Prievidza.
IHC

KGHM

Minera Alumbrera
Outokumpu

Pechiney

RAG

Resource Capital Funds
RWE Power

Rio Tinto

Tamrock

Umicore

Walter Beckers
Wirtschafstvereinigung Bergbau
Xstrata

Zinifex

Figure 2. The Structure of the Federation of European Mineral Programs (FEMP)

pect of Minerals Engineering. They carry out
the (masters) thesis work under guidance of one
or more of the universities (not necessarily in
their home country), which are most specialised
in that particular field. Also at this stage indus-
try may be involved with student theses. The
student gets M.Sc. awarded by those universi-
ties at which he/she spends at least 30 % of the
total time.

Upon completion of the EMMEC course
the student has acquired a good general under-
standing of the various processes involved in
the exploration, exploitation, extraction and\or
recycling of mineral resources at an advanced
academic level.

In order to facilitate contacts between stu-
dents, teachers and alumni a «virtual learning en-
vironment» called BlackBoard is in use. Black-
Board improves the efficiency of the organisa-
tion. All 9 universities can access the system and
put for instance: course materials, information
about internships offered by the Industry, grades,
etc. on it. The system contains all 47 mod-
ules/subjects as well as general programme in-
formation for EMC, EMEC, EGEC and FEMP
and for the alumni. The BlackBoard site can be
reached at: http://blackboard.tudelft.nl. One of

the future developments is to use the organiza-
tion, infrastructure and e-learning techniques
(BlackBoard) already in place with the pro-
grammes as a base for developing online
courses offered by the consortium of organising
universities.

Maintaining contacts between the alumni
and the Industry is considered as one of the
strong features of the EMMEC. For that pur-
pose each year a reunion is organised at a cen-
tral location in Europe. All current year stu-
dents are participating, as well as alumni and
representatives of Industry and Academia.

FEDERATION OF EUROPEAN MIN-
ERAL PROGRAMS

In order to formalise the relations between
the participating universities in 1999 the Fed-
eration of European Mineral Programs (FEMP)
was established. This led ultimately to a full
scale integrated European network of mineral
programmes offered by a number of universi-
ties and with assistance of the industry. It has
become a first in the world on that scale incor-
porating: 9 European universities directly in-
volved in organising the EMMEC courses, a
number of associated universities from all over
the world and above 25 companies (figure 2).
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Graph 1. World GDP versus Mineral Demand

The FEMP’s main goals include: (1)
straightening ties between the partners and
opening up possibilities for other (European)
universities, (2) getting a formal involvement in
the programme through participating students,
exchange of staff and other actions, (3) setting
up the formal contact between industry and the
European universities.

EMMEC TOWARDS INDUSTRY DE-
MAND

In 2004 the four major mining companies
with offices in London (Rio Tinto, Anglo
American, BHP-Billiton and Xstrata) joined
forces in the Minerals Industry Education Pro-
ject, setting up a Working Group on global uni-
versity education. These companies are very
concerned about the future supply of good
graduates and are actively supporting the or-
ganisation of FEMP with targeted funding. This
group also carried out the global survey to get a
good picture of the future supply and demand
for mineral engineers [1]. According to this
survey during the next decade the demand for
mining, minerals processing and metallurgical
engineers will be significantly higher than the
supply, also because many of the professionals
in industry are about to retire within the next
5 years. Meanwhile mining is a growth indus-
try; minerals demand continues to increase in
line with the growth in World GDP, as illus-
trated in the Graph 1.

The importance of opportunities for stu-
dents to carry out internships is also becoming
evident to the Industry. Each year Rio Tinto
and Anglo American offer over 30 fully funded
internships worldwide. The internships are cru-
cial for the students, but also for the companies,
who see it as an ideal opportunity to spot poten-
tial candidates for positions while they carry
out useful projects. Students go to a/o: USA,
Chile, South Africa, Brazil, Ireland, Botswana,
Poland, etc.
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ERASMUS MUNDUS - GREATER
OPPORTUNITIES FOR OVERSEAS STU-
DENT

In 2004 the European Commission started
the new Erasmus Mundus program. Erasmus
Mundus is to stimulate the offering of joint
Master Programs by European universities and
offer students and teachers from outside the EU
a greater opportunity for mobility. The duration
of the programme is five years (2004-2008)
with a planned financial envelope of
230 million Euro for the whole period. Around
250 Erasmus Mundus Master Courses will be
established. They will receive funding from the
Community and an «kEU» seal.

The operating practises of the Erasmus
Mundus program are in consonance with exist-
ing joint European Minerals Engineering
Courses therefore the nine European universi-
ties have proposed to offer their programmes as
an Erasmus Mundus Master Course. In the
EMMEC practice, universities that have an ex-
change agreement with one of the organizing
universities are considered to be associates.
There is exchange taking place between stu-
dents of the organizing universities and the as-
sociated universities. However Erasmus Mun-
dus program offers greater opportunities for
further developments through the enhanced
mobility of students and scholars from third
countries.

CONCLUSIONS

Based on the nine year experience of the
European Mineral Programs it can be con-
cluded that:

— GLOBAL INDUSTRY LOOKS FOR
GLOBAL EDUCATION

— If nothing is done to join forces in edu-
cation, extinction will follow.

— Things don’t happen automatically.

— Initiative has to come from universities.

— Co-operation of universities is essential!!

— Many benefits for students.

— Industry is more than willing but wants
to see initiatives first.
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