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Editorial

At the AGM in Milos it was decided to set up a sub-committee
with the task of making proposals generally towards directing
the future progress of the Society, the work the Society should
undertake and updating its constitution.

Quoting from the minutes of the Milos meeting “Prof. Karmis
suggested that a group be formed to discuss this (the future
directions of the Society) along with the new constitution.
This group would meet in December or January and would
report to the next meeting. Volunteers were called for in addi-
tion to the normal committee and a loose group was identified.
Prof Karmis agreed to head up this initiative and to convene
the meeting.”

This meeting was held in Delft on the 13" and 14" Jan 2004.
Those present were Profs. Agioutantis, Badino, Drebenstedt,
Durucan, Galvin, Karmis, Martens, Palarski, Phillips, de
Ruiter, Shaw, and Wagner. Prof. Ramirez sent his apologies.

This Newsletter contains the results of the work of that com-
mittee. It is for the members to have a chance to make com-
ments and suggestions before it goes on to a meeting of the
council of the Society. If approved there it is proposed that the
changes, approved by Council will be announced at the next
AGM in Freiberg.

The next meeting of the Society will take place in Freiberg in
Germany on the 14-15 June, 2004. This will immediately be
followed by the Central Scientific Conference on the 16-18
June
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Global Minerals Education and the
Society of Mining Professors / Societéat der Bergbaukunde:
A Vision for the Future and a Plan of Action

1. Objectives

The Society of Mining Professors/Societat der
Bergbaukunde (The Society) has been in existence for some
fourteen years, functioning primarily as a European society of
senior academics in the mining discipline. At 14th Annual
General Meeting of the Society, in Milos, Greece, 2003, a de-
cision was made to examine the role of the society in global
minerals education, reassess its vision and membership guide-
lines and develop the future direction of the organisation. A
special Planning Subcommittee was formed to undertake this
task and to also draft any necessary constitutional changes,
with the mandate to present recommendations to the member-
ship at large that can be adopted at the next general meeting of
the Society, Frieberg, Germany, June 2004.

The membership of the Planning Subcommittee is
comprised of past and future Society Presidents, as well as a
number of colleagues with experience in global minerals edu-
cational developments and representing all major continents.
The subcommittee membership includes the following Profes-
sors: Agioutantis (Greece), Archibald (Canada), Badino (lItaly),
Cedron (Peru), Drebenstedt (Germany), Durucan (Britain),
Galvin (Australia and Oceania), Karmis (USA, North Amer-
ica), Martens (Germany), Palarski (Poland), Pasamehmetoglu
(Turkey) Phillips (South Africa), Ramirez (Spain), de Ruiter
(Netherlands), Scoble (Canada), Shaw (Britain) and Wagner
(Austria). The subcommittee met in Delft on 12 and 13 Janu-
ary 2004 and has continued discussions electronically, through
the completion of this final report.

2. The Mission of a Modern University

The goal of the modern university is to pursue aca-
demic excellence in instruction, research and scholarship. The
university has a very important undergraduate educational mis-
sion that is closely entwined with the research function. Un-
dergraduates receive an education in a “state of the art” atmos-
phere and post-graduate students form an important part of the
academic cadre—tomorrow’s teachers and researchers. The
University also plays a major role creating and transferring
new technologies to industries and government, thus maintain-
ing the competitive position of a nation in the world economy.
At the local level, research and scholarship promote and en-
courage economic development. Supplemental research funds
support equipment, facilities and academic staff in order to
fulfil the educational and research missions. The “Educator”,
therefore, must also be a “Researcher” and, as a result, the
University seeks individuals with combined talents for aca-
demic careers.

It follows, therefore, that in order to review and assess
the mission, composition, objectives and future role of the So-
ciety, three main influences must be considered that seriously
impact “minerals education”, namely:

Q Global status and directions of the minerals

industry

O Research and development patterns and pri-
orities and

a Curricular requirements and academic trends.
3. The Status of the Global Minerals Industry

Throughout the first six decades of the 20" Century
the wide range of minerals mined sustained industrial produc-
tion and provided the basis for growth and development.
Then, the position of the minerals industry began to deteriorate
rapidly. Escalating labour and general production costs, spiral-
ling environmental costs, over-capacity and surplus stocks,
diminishing ore grades, depressed mineral markets, progres-
sively more demanding regulatory and taxation policies and the
direct or indirect subsidisation of the mineral industries by
some governments all contributed to this decline. During the
late 1970s and 1980s, major metal producers experienced un-
precedented losses, commodities reached new lows, e.g., coal
prices dropped drastically to about half their 1970s peak level
and, finally, “The Death of Mining” was proclaimed by Busi-
ness Week (1984).

But the wheel turned again for the minerals industries.
Economic recovery in most industrialized nations, the emer-
gence of new strong economies in the countries of the Pacific
Rim and population and industrial growth in other regions of
the world, particularly Asia, brought a strengthening in miner-
als demand. In view of these global economic, social and po-
litical changes, a restructured minerals industry emerged in the
1990s. This industry is now based on a new cost-cutting phi-
losophy, utilisation of modern technology and globalisation of
exploration, mining, processing and mineral markets. In a
sense, the mineral industries have rediscovered the basic disci-
plines of the market place.

It is important to note that current (February 2004)
forecasts for the general minerals sector are extremely positive.
According to reports by respected analysts, copper consump-
tion is estimated to increase by 4.9% in 2004 (after an impres-
sive 5.9% increase in 2003) and refined copper production is
expected to increase by about 6.4%. Copper prices have re-
mained at their highest level. The spot market for gold has
reached a 14-year high due to geopolitical uncertainties and the
weak dollar. Experts predict that demand for gold in 2004 will
be greater than supply. Finally coal, to look at a different
commodity, is expected to reach new production records glob-
ally, in order to keep pace with electricity demands and GDP
gains. Coal prices, in the last quarter, have reached record
highs and export markets have been reinvigorated. Substantial
budget increases by the minerals sector for global exploration
activities is, perhaps, one of the most significant indicators of
the recent impressive performance of the sector.

As a result, the environment under which the industry
will operate during the next few decades and, consequently, the
major parameters that would shape future growth, or even sur-
vival, of the minerals industries in the competitive market
place will be determined by a number of factors:

e Demand for Minerals: The demand for minerals
will continue to increase.  Growing world
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population and the continuous effort to improve
standards of living, particularly in developing
countries, is driving this demand. Mineral con-
sumption is closely linked to per capita income.
Today, the major consumers of minerals and en-
ergy are the OECD countries, while the greatest
growth in minerals demand is in the rapidly de-
veloping economies of Asia.

Environmental Pressures: The environmental
pressures for “clean” mineral production continue
to grow and are threatening local minerals pro-
duction in many highly developed countries and
societies. As a result, minerals production mi-
grates to less environmentally demanding areas.
This trend will not be sustained in the long term.
The need for cleaner mineral production methods
and processes, therefore, will continue to grow.

Mining and Sustainable Development: Closely
linked to the environmental discussion is that of
sustainable minerals development. The debate
includes techno-economic as well as socio-
political issues concerning the broad benefits of
mining with emphasis on “communities of inter-
est”. This issue is of particular concern to devel-
oping countries that rely heavily on income from
the exploitation of their mineral resources.

Globalisation of the Minerals Industry: Min-
eral discoveries, significant improvements in sea
transport, privatisation of mining activities, the
end of the cold war, the emergence of multi-
national resources companies and the impacts of
environmental legislation have made mining a
truly global activity, with all its advantages and
disadvantages. The availability of minerals on in-
ternational markets has changed policies concern-
ing mineral reserves and strategic positions of
companies and governments.

The Growing Divide Between Industrialised
and Developing Countries: Developing coun-
tries are the source of a growing proportion of the
mineral and metal supply, the greatest part of
which is consumed by the industrialized world.
As a result, a reasonable share of the economic
benefits of mineral production must flow back to
these countries to assure long-term economic, po-
litical and environmental stability.

Privatisation of Mining Activities: Globally, the
trend to move from state-controlled mining com-
panies to privately owned mining operations is
accelerating. There is also a worldwide trend to-
ward the concentration of mining activities in a
few multi-national minerals resources companies.
One consequence of this trend is the reduction in
the global mine-labour force, with associated so-
cial and structural problems.

e The Growing Gap Between Large Producers
and Small Operators: While the size of the
multi-national mining operations tends to grow,
there are numerous small or artisanal miners, who
operate globally under extremely poor safety and
environmental conditions. There is an urgent
need to address the problems encountered in
these small-scale mining operations.

e The Growing Importance of Industrial Miner-
als and Construction Materials: Industrial min-
erals and construction materials account for a
large proportion of worldwide minerals produc-
tion. This segment of the industry deserves more
recognition and broader acceptance by the com-
munity, since it has a significant presence in both
developed and developing countries. In addition,
industrial minerals and construction materials
availability is closely tied to growth and infra-
structure development and faces the same essen-
tial issues and problems as the "classic” mining
industries.

e The Growing Importance of Minerals Benefi-
ciation: The value addition resulting from ad-
vanced minerals beneficiation techniques is sig-
nificant, although sometimes overlooked by min-
erals companies. This is particularly important
due to the increasingly low metal concentrations
of ore deposits, the environmental restrictions on
mine waste production, and the need to develop
high quality final products, e.g., in industrial
minerals.

e The Need for a Multi-disciplinary Approach to
Mining: Mining is becoming a more complex
and integrated activity, with environmental,
health and safety, socio-economic and legal is-
sues gaining in importance and impacting opera-
tional and technical decisions. There is a need to
take a more holistic view of the minerals indus-

try.

4. The Status of Global Minerals Research and Develop-
ment

Governmental and private support is the lifeblood of
R&D enterprise, financing cutting-edge work at universities
and the education of future generations of engineers and scien-
tists, researchers and academics. The great advances of tech-
nology would not have been possible without an enormous
amount of research, which, while costly in terms of time and
money, has paid off handsomely in allowing the minerals in-
dustry to serve the world’s needs in a safer and more produc-
tive manner.

It is disturbing to note, therefore, that during the last
two decades, with the possible exception of Australia, govern-
ment sponsorship of, or mere public interest in, minerals re-
search has almost ceased, or has decreased to extremely low
levels, thus dangerously threatening the sustainability of the
needed R&D infrastructure in the field. The demise of organi-
sations such as Bretby in Britain, the Chamber of Mines in
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South Africa and of course, the Bureau of Mines in the U.S.,
exemplifies this trend.

On the other hand, industry-conducted R&D is tar-
geted toward improving short-term profitability and, to be ac-
ceptable, it must make measurable contributions towards the
performance of a company’s profit line. Mining R&D projects
are usually the first victims of budget cuts. This has happened

to such an extent during the latter part of the 20th Century (ac-
cording to some observers, the R&D capabilities of the indus-
try have decreased by approximately 80 percent!) that research
and development in most parts of the industry have either dis-
appeared or shrunken to mundane levels.

The decline in minerals research has left a noticeable
void in developing innovative mining and processing tech-
nologies that can maximize mineral recovery and develop new
resources, while improving health, safety and environmental
performance. In addition, this continuous downtrend is now
dangerously depleting the expertise and knowledge in the field.

Mining and mineral processing are highly dependent
on continued technological progress and new research must be
undertaken now in order to meet the future technology needs
of the industry. This was well recognized in the recent Global
Sustainable Development Initiative (MMSD), when the follow-
ing statement on R&D was included in the Toronto Declara-
tion, May 2002:

—Responsible use of resources and technical ad-
vancements are the key

—Research and technology are vital to this initiative
[i.e. SD] if the mining industry is to keep or be
granted a ““social license” to operate

Future technological advances require a significant in-
fusion of public and private funds. In addition, R&D pro-
grammes will have to be accomplished largely through coop-
erative efforts between government, industry and the various
mineral schools around the world. This requires viewing the
traditional mining universities both as educational resources
and as centres of excellence for the development of new tech-
nologies in minerals development.

5. The Status of Global Minerals Education

Minerals education, globally, is in a crisis. Many fa-
mous traditional mining schools have terminated their minerals
programmes and those that have so far survived, in both devel-
oped and developing countries, are under severe pressure and
scrutiny.  Globally, minerals engineering programmes now
represent a sub-critical mass of effort that, without adequate
support, may deny the industry and the community proper
technical/professional manpower within a few years.

Numerous factors have contributed to this decline. At
the undergraduate level, recruitment and retention of students
has been a matter of serious concern. According to a recent
survey, students offered the following reasons for lack of inter-
est in the field:

e Image (a sunset industry!)

e Lack of professionalism
Size and academic reputation of the discipline
Job location
Starting salaries
Lack of career development interest by employ-
ers. Students emphasized that they are “seeking a
career not a job”

At the post-graduate level, the absence of research
funding by industry and government is now a serious threat to
the sustainability of post-graduate programmes in minerals
education. In addition, recruitment and support of highly
qualified post-graduate students is very competitive, particu-
larly since related disciplines with broader appeal, better fund-
ing and more lucrative career options (i.e., geotechni-
cal/geoenvironmental in civil engineering, industrial engineer-
ing, computer engineering/science, materials engineering and
chemical engineering) are also trying to recruit from the same
pool. On the other hand, the reverse trend, i.e., minerals disci-
plines recruiting from other disciplines, has not been as suc-
cessful.

In terms of academic staff (or academic faculty in
North American terminology), the continuous decline of min-
erals education has had a significant impact in the recruitment,
retention and development of the “professorate”. The absence
of any recognition of the minerals engineering field by the re-
search and academic communities is a serious issue of morale
amongst the ranks and also affects the way that university ad-
ministration evaluates, respects and supports such programmes.
The staff issue becomes even more critical when looking at the
demographics of the profession. The significant majority of
the academic staff in minerals programmes is at the senior
level, which poses serious succession and continuity issues.
Given the fact that the post-graduate pipeline is also decreas-
ing, a serious crisis is developing. If the educational system is
not creating and mentoring an academic staff cadre, who will
be teaching in the minerals schools in the 21st Century?

The final point to note is that academic productivity
and performance are based on criteria such as:
e  Student enrolment
Research expenditures
Proposals submitted/accepted
Ph. D. enrolment and/or completion
Student credit hours or some other FTE perform-
ance factor
e Publications
e  Peer benchmarking

This places minerals programmes in direct competi-
tion with other more prominent, larger and better-supported
departments within the same university. As a result, retaining
university support and even expecting new investments in min-
erals programmes, is currently very challenging. On a positive
note, this environment has forced minerals programmes to be-
come more innovative, seek new partnerships, develop joint
educational and research efforts and expand to new areas and
disciplines.

The sections below provide a more specific regional
perspective of minerals education and challenges around the
world. This summary focussed primarily on those regions
around the world where the society is best represented.
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5.1 Europe

A steady decline took place in Western Europe during
the last twenty years in the number of mineral education pro-
grammes. This was caused on the one side by a decrease in the
number of students enrolling in the programmes and on the
other side by an increase in the “break-even” cost per student
as a result of reduced financing by government. In order to
optimise and enhance the quality of education and sustain pro-
grammes, a joint curriculum for mining engineering was estab-
lished in 1996, during the final year of studies at RWTH
Aachen, TU Delft, Helsinki University of Technology and Im-
perial College. This programme consists of one-year co-
operative (masters) education programmes in mining engineer-
ing (EMC) or mineral engineering (EMEC), where each part-
ner concentrates on subjects in which it was already strong.
Thus a joint, high quality, curriculum could be realized. The
concurrent effect was that each university did not have to
maintain the entire curriculum, which in turn has yielded cost
reductions.

In 2001-2002 the European Geotechnical and Envi-
ronmental Course (EGEC) was prepared, in a similar format,
with partners from Berlin, Freiberg, Wroclaw, Miskolc and
Kosice. The emphasis of this programme is the area of envi-
ronmental issues and geotechnology, especially related to re-
habilitation of old mining areas, storage of waste and under-
ground space development.

In 1999 the Federation of European Mineral Pro-
grammes (FEMP) was established as a (legal) organisation in
which the industry and the four universities participate. The
purpose of FEMP is to optimise cooperation between industry
and the European Mineral Programmes. This includes oppor-
tunities for recruitment, involvement in the curriculum, etc.
One of the other objectives is to assist students financially with
the extra cost, while abroad. In order to be able to subsidise
the students for these extra costs, FEMP receives annual con-
tributions from the member companies. In December 2003 the
five universities of the EGEC programme joined FEMP as
well.

5.2 Sub-Saharan Africa

Mining Engineering education in sub-Saharan Africa
is currently under some pressure and is certainly undergoing
some major changes. Strong programmes exist in Ghana at the
Tarkwa School of Mines and in South Africa. In Zambia and
Zimbabwe where European aid for mining education has effec-
tively come to an end, the mining engineering programmes are
suffering from staff shortages as academics move to more lu-
crative industry appointments. In the Democratic Republic of
the Congo, Angola and Mozambique years of civil war have
largely destroyed the educational infrastructure.

By far the largest concentration of mining engineering educa-
tion on the continent is in the Johannesburg/Pretoria region of
South Africa, where four institutions offer certificates,

diplomas and degrees in mining engineering.

The two Technikon and two University mining de-
partments have over 1200 students enrolled and employ 30
full-time mining academics. Both the mining industry and the
government have expressed the desire to see these four sepa-
rate activities consolidated into a single South African School
of Mines and the Minister of Education for South Africa is
expect to pronounce on the size and shape of the proposed
School of Mines. In particular, the choice between a federal
system, in which each of the institutions retains its mining en-
gineering department under an umbrella organisation, or a sin-
gle School of Mines, at one institution, is eagerly awaited.

With regard to the Society, a straw poll of mining
academics in Southern Africa has indicated the biggest concern
is a feeling of isolation. There is a significant interest in Soci-
ety membership among senior academics and also among more
junior academics, should an associate member grade be cre-
ated. The perceived benefits of membership would be an elec-
tronic directory of members, giving teaching and research in-
terests and email addresses.

5.3 Australia

In 1998, the Minerals Council of Australia (MCA)
undertook a review of minerals tertiary education in Australia.
Entitled “Back from the Brink”, it concluded that, in its current
form, the system was fragmented, unstable and fragile and
could be pushed over the brink of viability by impending
change in the university system. These findings caused the
MCA to establish and resource the Minerals Tertiary Education
Council (MTEC) to manage a five-year programme of en-
gagement with nine university consortiums, three in each of the
disciplines of earth sciences, mining engineering and metal-
lurgy. It was agreed that the programme would be reviewed in
2003.

The 2003 review has highlighted that the challenges
facing minerals tertiary education in Australia are more serious
today than they were when MTEC was constituted in 1999.
With few exceptions, Australian minerals tertiary education
programmes are not viable under current circumstances. The
changes in university education and their impacts as foreseen
in “Back from the Brink” have materialised. These have been
compounded by coinciding with major restructuring, consoli-
dation and globalisation of the Australian mining industry and
a number of external influences not foreseen in “Back from the
Brink”.

Submissions were received from a broad range of
stakeholders. Conclusions drawn from the review include:

e MTEC is functioning successfully in:

0 Bringing the importance of minerals
education to the attention of university
executive management and, thereby,
caused small minerals departments to
maintain a presence in large comprehen-
sive universities.

o Causing a step change in collaboration
between minerals programmes at MTEC
partner universities.
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O Increasing industry’s understanding of
tertiary minerals education issues.

0 Acting as a conduit to government on
tertiary minerals education matters.

e Unforeseen external influences, however, have
outweighed these gains.

e Simultaneously, tertiary mineral programmes
have also been impacted upon by:

0 Restructuring and global consolidation
of the minerals industry.

0 Ongoing funding cuts to universities in
real terms.

0 University funding models that increas-
ingly favour high volume, low teaching
cost programmes.

0 A decreasing pool of school students
studying maths and/or science.

0 The emergence of ‘new economy’ disci-
plines that compete for this shrinking
pool of students.

0 A declining image of the minerals indus-
try as a “career of choice”.

e The net effect is that the sustainability of the min-
erals tertiary education system in Australia con-
tinues to deteriorate:

0 Since “Back from the Brink”, seven
Australian minerals programmes have
closed, three more are under review and
are likely to close and four have been ra-
tionalised or absorbed into larger
schools.

0 More departments would have closed
but for MTEC support.

e The ongoing boom/bust cycle in graduate re-
cruitment is one of the factors that is adversely
affecting student enrolments in minerals disci-
plines.

e Further consideration needs to be given to the
implications of an aging academic staff profile.

e There are few in industry or university prepared
to lead. However, the success of MTEC to date
indicates that many are prepared to be led, espe-
cially in desperate times.

5.4 North America

According to 2003 data, the number of accredited
minerals programmes in the USA has declined from over 20 in
the 1970s to 13. Last year, three departments were reduced to
programmes and were absorbed by larger units. Enrolment,
academic staff size (i.e., faculty), post-graduate education and
research activities vary considerably within the remaining
schools. According to the most recent survey conducted by the
Society of Mining, Metallurgy and Exploration, Inc. (SME),
the academic infrastructure in the USA is comprised of:

e Thirteen (for now!) accredited programmes

o Eight programmes have a faculty size of less than
four

e A total of about 500 undergraduates (4-year pro-
gramme of study)

e Smallest programme Tists 12 and Targest 101

undergraduates

e About 150 students graduated with a B.Sc. degree

e At the graduate level, the universities conferred
26 M.Sc. and 7 Ph.D. degrees

e Five programmes graduated all the 7 Ph.D. stu-
dents

e Ten U.S. post-graduate students were reported as
Ph.D. candidates

e Seven programmes do not have any Ph.D. stu-
dents

e Three programmes have no graduate students

The academic staff demographics are also of interest.
Currently, USA academia includes 12 Assistant Professors, 26
Associate Professors and 43 Professors. More than 25 posi-
tions will become vacant, mainly at the senior rank, during the
next few years due to retirements. At the same time, the cost
of developing and establishing younger colleagues requires
external funding estimated in excess of $2 million per year to
tenure and establish this group.

Competitiveness demands a continual improvement in
technology. In the USA, this is especially important because
of the prevalence of lower grade ores and stringent health,
safety and environmental regulations. Mining and mineral
processing are highly dependent on continued technological
progress and new research must be undertaken now in order to
meet the future technological needs of the industry. Research
funding has, however, been under continuous decline. In an
effort to identify and evaluate research needs and priorities, a
number of studies have been conducted recently, including
those by:

e Industry groups (National Mining Association
[NMA], National Stone, Sand and Gravel Asso-
ciation [NSSGA])

e Academic institutions

e Professional societies (e.g., SME Research Fo-
rum)

e Government agencies (National Institute of Oc-
cupational, Safety and Health [NIOSH], Indus-
tries of the Future Program of the Department of
Energy [loF/DOE], Office of Surface Mining,
Reclamation and Enforcement [OSMRE], and
Mine Safety and Health Administration [MSHA])

e Policy groups (e.g., The Rand Organization)

e The National Research Council (e.g., Evolution-
ary and Revolutionary Technologies for Mining,
2001)

Similar Studies have also been conducted in other
parts of the world, mainly in Australia, and Canada. The rec-
ommendations of these studies, however, have never being
supported by proper funding and, as a result, these reports are
rather academic and planning documents without any financial
commitment.

The issue of undergraduate enrolment is also of great
concern. According to a recent poll, the reasons for the lack of
interest in the discipline include:

e Image—viewed as a sunset industry

e  Lack of professionalism

e Programmes are not ranked by national or popu-
lar surveys

7
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e Job location

e  Starting Salaries

e Career development (graduates look for a career
not a job)

If this trend continues, within the next decade there
will only be a handful of mining engineering programmes in
the USA. In fact, in a recent open discussion in Mining Engi-
neering (the monthly magazine of SME) the notion of creating
two national mining schools — one in the East and one in the
West was advanced (W. G. Pariseau, “Endangered Species:
Mining, Metallurgical and Petroleum Engineering Depart-
ments,” Mining Engineering, April 2002; W. Hustrulid, “You
Can’t Make a Silk Purse out of a Sow’s Ear,” 2002 Jackling
Lecture, Mining Engineering, September, 2002).

In Canada there appears to be signs of some resur-
gence in mining student enrollment. The damage, however,
will not be repaired easily. The incoming number of mining
students at schools is still less than the number of graduates in
2000, with 172 students graduating in 2000, but only 152 in-
coming students in 2003.

Canadian mining universities and technology schools
formed an alliance, the Canadian Mining Education Council
(CMEC) in 2000, aimed to network the schools with industry,
government and other organizations. The Mining Industry
Training and Adjustment Council — Canada (MITAC-Canada)
was established in 1997 to address the various human resource
issues that had been identified and to develop an ongoing hu-
man resource strategy for the Canadian Mining Industry. The
Canadian federal government has established a Sector Study
project in 2003 to assess the current situation with respect to
human resource demands and gaps in the minerals industry and
to conduct research into emerging trends and future human
resources and skill needs. The project is funded by Human
Resources Development Canada under the guidance of the
Sector Study Steering Committee comprised of representatives
from the Canadian Mining Industry, business, labour and in-
dustry associations, from the field of education and from the
provincial and federal governments.

In Canada it is estimated that demand for university
graduates in minerals and metals is about 130 annually,
whereas universities are only producing around 80 graduates
annually. A survey by Manpower Inc found very strong hiring
intentions in 2003. In the mining sector 32% of companies
anticipated the need for more employees. Contrast the above
with MITAC’s Annual Report 2002: “anecdotal evidence indi-
cates that 70% of the industry workforce will retire within 10-
15 years”.

Prominence and visibility is another factor. Minerals
programmes are not listed in any of the respected and well
read, scientific, professional or popular surveys—including
those conducted by the National Science Foundation (NSF),
the American Association for Engineering Education (ASEE),
and U.S. News and World Report. As a result, serious ques-
tions are often asked in academic administration circles

regarding the need to sustain or preserve such programmes and
regarding the need to invest new resources in these pro-
grammes. The fact that the established research community
(i.e. NSF) has largely ignored technical issues related to miner-
als also raises questions as to whether the nation is willing, or
interested, in investing in this field.

Within the academic administration system, where the
predominant performance measures and outcomes are based on
peer rankings and evidence of national visibility, the absence
of any recognition of the minerals engineering field leads even-
tually to a lack of interest in sustaining such programmes.

5.5 Latin America

Latin America constitutes one of the most important
mining regions in the world and in the last three years it has
attracted almost 30 percent of the world’s new mining invest-
ment, mainly in gold, copper and zinc projects, thus becoming
the area of highest expansion in mine production. It represents
15% of the total worldwide mining output and many of its
countries like Brazil, Chile, Mexico and Peru rank as the main
producers of base and precious metals. Others like Argentina,
Bolivia and Colombia have important mineral deposits and a
rapidly growing mining industry.

This growth has caused a need for well-trained mining
engineers. In response, mining education in Latin America has
expanded to more than 45 universities offering careers in min-
ing. Unfortunately, quantity does not always go along with
quality. All but one of these universities is public. With few
exceptions, these universities suffer from the typical problems
of state-run educational institutions in the region; that is, lack
of funds, too many students, low rates of pay, and many times,
nonqualified lecturers, lack of laboratories and research, etc.

However, there are quite a few universities in the re-
gion that have managed to gain respect. Their graduates com-
pete successfully with those coming from universities in more
developed countries. Many of them obtain postgraduate de-
grees in the USA, Canada and Europe. Accreditation of min-
ing engineering programmes is now a must in most Latin
American countries; lecturers must have postgraduate studies
and are periodically evaluated in order to allow them to con-
tinue their academic careers. Some universities run modern
research facilities, mainly for rock mechanics, mine geology
and mineralogy. A few have access to a nearby mine for prac-
tical training.

A rough estimate of student population is 9000, the
length of undergraduate studies varies between 4 and 6 years,
and the number of graduates per year far exceeds, in most
cases, the demand for new mining engineers. Most of Latin
America’s mining schools belong to AIESMIN (Asociacién
Iberoamericana de la Ensefianza Superior de la Mineria),
which also includes mining schools from Spain and Portugal.
This association holds annual meetings, the last one in October
2003 at San Juan, Argentina, and the previous one in Decem-
ber 2002 at Escuela de Minas de Madrid in Spain on the occa-
sion of the 225™ anniversary of the school, an event that was
also attended by the Society of Mining Professors. This
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year’s meeting will be held at Sao Paulo, Brazil, in August, and
the 2005 meeting at Arequipa in September in conjunction
with the Peruvian Mining Convention.

6. Goals and Mission of the Society

After careful consideration of the external factors pre-
sented above, the Planning Subcommittee has unanimously
developed a vision and a plan of action to allow the Society of
Mining Professors/ Societat der Bergbaukunde to transform
and position itself as the premier global voice of the academic
minerals disciplines and to lead the effort of restructuring min-
erals education. The recommendations follow:

6.1. Vision

That the Society of Mining Professors/Societat der
Bergbaukunde (hereinafter referred to as the Society) should
be a vibrant global Society, representing the majority of miner-
als academics, and that it will make a significant contribution
to a sustainable future.

6.2. Goals

The main goal of the Society will be to help ensure
that the scientific, technical, academic and professional skills
are available for the sustainable supply of minerals to mankind.

More specifically the Society will be committed to:

e Ensure that university based education at the
highest level in those disciplines concerned with
the provision of mineral products from the crust
of the earth continues to be available to those
who wish to avail themselves of it.

e Ensure that advancement, through research, of
the scientific and engineering knowledge and
processes in the areas of relevance to the provi-
sion of mineral products continues.

e Establish a network of academics involved in
achieving the above goals.

e Enhance the image of the minerals-producing in-
dustries, promote development of educational
courses within these disciplines and foster pride
in the disciplines.

e  Establish and maintain ongoing contacts with the
global mineral industry players.

e Promote co-operation in educational and research
programmes and identify co-operative research
opportunities.

6.3. Membership

Eligibility
The full spectrum of engineers and scientists actively

participating in minerals education and research shall be eligi-
ble to be members of the Society.

Classes of Membership

There shall be Tive classes of membership (all of
which are subject to the discretion of the Membership Commit-
tee):

e Member: A person who is a full professor, or who
has demonstrated a high level of competency in min-
erals education and/or research and who is appointed
as a member of academic staff at a university.

e Associate Member: A person who is a member of
academic staff and who does not yet meet the full re-
quirements of the ‘Member’ category, but who can
demonstrate an important contribution to minerals
education and/or research, or a person actively en-
gaged in minerals education and/or research and who,
in the opinion of the Membership Committee, is con-
sidered an asset to the Society.

e Junior Member: A postgraduate student involved in
minerals education and/or research and who, in the
opinion of the Membership Committee, shows poten-
tial for an academic career.

e Emeritus Member: A retired Member recognised by
the Membership Committee for contributions to the
Society.

e Corporate Member: An organisation actively pro-
moting minerals education and/or research and which
contributes towards the Society achieving its goals.

6.4. Management
Membership Committee

The President, the President-Elect, the Immediate Past
President and the Secretary General will act as the Membership
Committee. The Membership Committee shall pronounce on
all applications for membership, taking into account the cur-
riculum vitae of the applicant and a supporting letter from the
council member for the region in which he/she works. The
vote shall be by secret ballot, if desired. A three-quarters ma-
jority of the total membership of the committee is required for
the admission of an applicant, or for the exclusion of a mem-
ber.

The Society Council

e The President, President-Elect, Immediate Past
President, Treasurer, Secretary General, and rep-
resentatives from the following areas: Europe,
North America, South America, Africa, Asia,
Oceania, will form the Council of the Society.
The Council may co-opt a maximum of two other
members with specific assignments. If the organ-
izer of the next annual general meeting is not one
of the council, then he/she will automatically be
one of the co-opted members.

e The President supported by the Secretary General
and the Council shall have an annual programme
of action, setting priorities for the activities of the
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Society during his/her term of office and this
programme shall be considered at the Annual
General Meeting of the Society (that programme
will have been drawn up during his/her year as
president elect).

e  The President supported by the Secretary General
and the Council shall have an annual programme
of action, setting priorities for the activities of the
Society during his/her term of office and this
programme shall be considered at the Annual
General Meeting of the Society (that programme
will have been drawn up during his/her year as
president elect).

e Any member can bid to have an Annual General
Meeting held at his/her university.

e The Council shall meet at least once per year,
normally at the time of and at the same site as the
Annual General Meeting. The President, in
agreement with the Secretary General, may con-
vene other meetings in case of need. Notices of
such meetings shall be sent at least 21 days be-
fore the dates of such meetings.

e The vote in council shall be by secret ballot, if
desired. Decisions shall be by simple majority of
those present, except that a three-quarters major-
ity of the total membership of the Council is re-
quired for modification of the Statutes. In this
latter case, postal voting is acceptable.

6.5. Officers of the Society

There will be a President, President-elect, a Treasurer,
and a Secretary General

Election of Officers
o All appointments start and finish at an AGM.

e  Council will elect, for a five-year term, renewable
for a maximum of one more term, a Treasurer of
the Society whose responsibility it will be to
maintain the finances of the Society.

e The Secretary General shall be elected by the
members upon the recommendation of the Coun-
cil and shall have a five-year term of office. The
Secretary General shall be responsible for con-
ducting the correspondence of the Society, assist-
ing the President in organizing the AGMs, ensur-
ing the implementation of decisions taken at all
meetings, distributing information of interest to
members and maintaining records.

e  There will be a President-Elect who will hold of-
fice for one year. He/she will be elected by the
members present at the Annual General Meeting

(AGM) and shall be nominated by council (nor-
mally a Professor from the University at which
the next AGM is planned to be held).

e The President will normally be the Tast Presi-
dent-Elect. His or her appointment will be con-
firmed at the AGM by the members there present.

Election of Council Members

e The Officers of the Society shall all be ex officio
Council members.

e In addition to the officers, the Immediate Past
President will be a member of the council. Re-
gional members will be elected by members from
the region concerned.

e Additional members may be elected from time to
time from the membership of the Society. They
shall have terms of office of two years.

6.6. Society Programmes and Initiatives
Academic Programmes

The Society should foster the development of initia-
tives to ensure:

e Guardianship and leadership of academic knowl-
edge and standards

e Awareness of health, safety, environment, com-
munity and sustainability in minerals education
programmes

e  Clusters/networks between universities, industry,
governments, NGOs and alumni for the purpose
of facilitating exchanges, sharing facilities and
course offerings and reviewing and assessing
programmes of participants

e Establishment of a register and data bank of pro-
grammes, personnel, facilities and other resources
associated with minerals education and research

e Recognition of undergraduate, postgraduate and
post academic / CPD programmes of participants

e Succession training of future academics in miner-
als disciplines

Research Programmes

The Society will actively seek to enhance the funding
base for minerals related research with governments and indus-
try. The Society will also actively promote coordination of
research grants and the undertaking of major research initia-
tives. The fact remains, however, that minerals research today
requires interdisciplinary approaches and talents and it is, or it
should be, driven by the enabling technologies that are fuelling
the high technology revolution.

Communications

The Society will pursue the resumption of the Mineral
Resources Journal (MRJ) and upgrade its current newsletter to
a more substantial communication note, published at regular
intervals. A programme should be developed to feature in each
issue one or more Minerals Engineering Departments, with
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details of staff, student numbers, curriculum, research pro-
grammes, etc. This is an important tool to keep the members
in touch with developments and foster farther cooperation.
Other communications programmes for which the Society is
expected to demonstrate leadership include:

e  Pride in the minerals industry and protecting
and enhancing its image

e The involvement and coordination of exter-
nal stakeholders.

Last year, the Society joined the premier minerals-
related institutions and societies in drafting and endorsing the
“Milos Declaration”, presented at the Annual General Meeting
of the Society and SDIMI 2003, in Milos, Greece. This decla-
ration presents the vision of the minerals scientific community,
comprised of engineers, scientists, technical experts and aca-
demics, to Sustainable Development. The leadership of the
Society in this arena was well-recognized and such high profile
exercises and initiatives should remain prominent in the agenda
of the Society in the future

Exchange Opportunities

On July 17, 2002, the Commission adopted the proposal
to establish the new programme, "Erasmus Mundus", to enhance
quality in European higher education and to promote intercultural
understanding through co-operation with third countries in higher
education.  The Erasmus Mundus scheme is intended to
strengthen international links in higher education, by enabling
students and visiting scholars from around the world to engage in
postgraduate study at European universities, as well as by encour-
aging the mobility of European students and scholars.

The basic features of the programme include a global
scholarship scheme for third country nationals, linked to the crea-
tion of “European Union Masters Courses” at European universi-
ties. These postgraduate courses will involve study at several
higher education institutions in different Member States and be
distinguished by their European label. The programme foresees
the creation of around 90 inter-university networks to provide 250
EU Masters Courses by 2008. Partnerships between EU Masters
Courses and third country institutions would also be encouraged.
The planned budget for the Erasmus World project is 200 million
euros for the period 2004-2008.

The Society believes that the network and operating
practices described above are very similar to those currently
used by EMC, EMEC and EGEC. Erasmus World would offer
a great opportunity for further developments.

Development of Conferences and Short Courses
The Society should consider supporting with public-

ity, participation and know-how the development of confer-
ences and short courses to benefit its members. One good

example is the Society’s participation and sponsorship of the
International Conference on Sustainable Development Indica-
tors in the Mineral Industries (SDIMI 2003,) held in Milos,
Greece, May 21-23, 2003.

7. Conclusion and Recommendations

This is a unique opportunity for a new beginning and
for revitalizing, if not reinventing, the old paradigm of miner-
als research and education. In cooperation with other domestic
and international organisations and institutions, we are propos-
ing that the Society of Mining Professors/Societat der
Bergbaukunde pursue the vision, goals and objectives set forth
in the discussion above.

The engineers and scientists required to lead the min-
erals industry into a competitive position in the 21st Century
will emerge from innovative educational environments and
from institutions that are forming global partnerships and that
understand the need to collaborate and share resources irre-
spective of location. Diverse international partnership oppor-
tunities are open, due to the growing demand for anytime, any-
place education that can be provided by information technol-
ogy. If properly positioned, the Society can provide a vital link
for establishing and implementing these global partnerships.

The minerals resources sector has the potential to con-
tribute to wealth creation, quality of life and sustainable devel-
opment. For this to happen, new technologies must be con-
tinually developed and innovative educational programmes and
processes must be instituted. Industry, academia and govern-
ment must work together to take advantage of the new oppor-
tunities and a revitalized and inclusive Society of Mining Pro-
fessors/Societat der Bergbaukunde can provide the necessary
leadership role in this global effort.
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