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Mining in Zambia commenced in the 1930s with underground and surface operations
that depended on regular supply of trained manpower from Europe and South Africa.
The local labour were mainly restricted to unskilled jobs due to illiteracy as a result of
non-existence of adequate education system in the country at the time. At a later stage,
the system only produced clerks, who were used as interpreters for foreign supervisors.
In 1966, the University of Zambia was established to provide the much-needed skilled
manpower in both industry and government. In 1973, the university opened the School of
Mines, which has turned out more than 1000 graduates in geology, mining engineering,
and metallurgy and mineral processing. In addition, the nationalised mining industry
under Zambia Consolidated Copper Mines sent large numbers of Zambians to study at
leading universities overseas. The Copperbelt University in Kitwe established a School of
Mines and Mineral Sciences in 1987. It offers degree courses in Mining and Metallurgy, as
well as diploma programmes in fields, such as mine ventilation, surveying and chemical
technology. After privatization in 1997, the new mine owners did not initially focus on
graduate development: their preoccupation was to get the mines on track in terms of
production and depended mostly on the local skills they found. To increase the number
of skilled human resources, there is need for the mining industry to focus on training and
sponsorship of school leavers. There is also a greater need for the industry to collaborate
more closely with universities and technical institutions to produce fit-for-purpose
graduates.

INTRODUCTION

Sustainable operation of the mining industry requires a continuous supply of trained human
resources. In the Zambia context, mining operations began in the 1930s when the education levels
were very low and, in many places, non-existent. The required trained human resources were mainly
from Europe and South Africa. In later years, the education system produced school leavers who
could mainly only work as clerks. They were employed as interpreters and crew bosses for foreign
supervisors. For many years, therefore, all technical functions were done by educated staff from
overseas. At a later time, the mine owners who were mainly foreign investors realised the need to
train some promising local people as a way of sustaining operations.
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POSITION BEFORE INDEPENDENCE

The education system that existed was extremely inadequate to supply the increasing demands of the
skills required to run the mining industry. The good schools that existed were mainly reserved for
settlers” children. The mining industry, however, did identify the need to improve the education of the
locals to ensure a steady supply of skilled human resources. They set up adult education schools for
employees who desired to advance their education. Craft training schools to train resources to be used
in the maintenance of equipment in the mines to ensure sustainable operations were also established.

POSITION AFTER INDEPENDENCE

At the attainment of independence in 1964, Zambia had only 100 university graduates. The need to
have many trained people to run the government machinery and industry was identified from the
beginning. This led to a massive investment in the construction of primary and secondary schools.
Many promising school leavers were sponsored to study abroad as there was no university in the
country at the time. Many vocation training colleges were also set up to address the skills shortfall.
This programme was a great success because many people were trained and helped greatly in the
operations of the mining industry.

In 1966, the University of Zambia (UNZA) was established to provide much-needed skilled human
resources in both industry and government. The 24-year nationalisation period (1973-1997), during
which Zambia’s mining industry was in government hands, has left a noteworthy legacy - a reservoir
of high-level mining skills that has served the country well. One of the crowning achievements of that
era was the formation of the School of Mines in 1973 at the University of Zambia, which has turned
out more than 1000 graduates in mining engineering, geology, and metallurgy and mineral
processing. In addition, the nationalised mining industry under Zambia Consolidated Copper Mines
(ZCCM) sent large numbers of Zambians to study at leading universities overseas - not just in mining,
but in related fields too. They brought back valuable skills and knowledge needed for the industry.
The Copperbelt University (CBU), in Kitwe, also established a School of Mines and Mineral Sciences
in 1987. It offers not just degree courses, but also diploma programmes in fields such as mine
ventilation, surveying and chemical technology (ZCCM-IH, 2017).

CURRENT POSITION

Prior to privatization of ZCCM, there was a centralised human resource planning unit within the
company that coordinated skills requirements with the training institutions and ensured long-term
human resource planning and training. Following the privatisation of ZCCM, the human resource
requirements is carried out by individual companies and, in some cases, they are not involved in the
training of potential employees. Further, they do not relate in any meaningful way to training
institutions. This has resulted in skilled human resources moving from one company to another in
search of good prospects within the mining industry. Training institutions do not have any idea of the
human resource requirements of the industry both in the short- and long-term, and therefore the
training of mining graduates is not effectively related to the requirements of the industry (Masinja
and Simukanga, 2012). This uncoordinated approach has adversely affected the quantity and quality
of graduates being offloaded into industry. It has also been observed that, after privatisation of the
mining industry, training institutions have found it very difficult, if not impossible, to place students
in vocational training. Some students end up finishing their training programmes in a mining
discipline without seeing the machinery or having a feel of the industry environment. Thus, the
universities end up producing graduates with theoretical knowledge but hardly any practical
industrial knowledge. Furthermore, the theoretical knowledge they gain is far behind the current
technological advancement of industry because of inadequate interaction with the industry, where, in
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most cases, advanced technologies exist without concomitant updates in the curricula of training
institutions. Privatisation has seen the opening of new mines and expansion of the old ones, which
has resulted in higher demand for skilled labour (Chishimba, 2017).

The main factor driving demand for mining skills over the last 20 years has been the rapidly
increasing number of mines being built and expanded around the world to meet growing appetite for
metals and minerals, particularly from China (Chamber of Mines of South Africa, 2017). The two
universities (UNZA and CBU) have produced many graduates over the years; however, the number
still remains inadequate due to increased mining activities in Zambia. The position is likely to get
worse going forward due to the anticipated number of graduates reaching retirement age. According
to a 2016 analysis by Canada’s Mining Industry Resources Council, more than 40% of that country’s
workforce in mining is between the ages of 45 and 64. Some 49 000 workers need to be replaced over
the next decade due to retirement (Chamber of Mines of South Africa, 2017). This scenario is likely to
be the same in many countries, including Zambia. The demand for graduates will therefore continue
to rise in the next decade.

A NEW APPROACH

The current educational system has served the country well in preparing the graduate engineers for
routine maintenance of equipment sourced from outside. Our educational system has mostly
promoted oversees technological innovations. There is, however, need to change the Zambian
educational system that will orient the graduates with the demands of the current technological
advancement and future innovations.

The role of the engineers in 2030 should shift from the maintenance person who repairs overseas out-
sourced equipment, to a thinker who fronts the process that turns basic science into technology, an
innovator who adapts products to meet Zambia’s needs, business-minded in the sense that creates
wealth from products and know how (Chirwa, 2007). Professor Clive Chirwa also remarked that, “the
2030 Zambian engineer will have all round skills and therefore Universities and colleges should
streamline the education system to concentrate on vocation type of teaching rather than the classical
engineer who requires another five to ten years to mature on the job before that person becomes
proficient”. A similar system of education has scored many successes in some European countries. It
provides the students valuable industrial practical experience while still in school.

With this new approach in the educational system, Zambia can become a world leader in the mining
industry technology advancement, electronics innovations, agricultural growth and a leading exporter
of finished manufactured products. The new educational system could transform the minds of the
learners into innovators, great scientists, discoverers, producers and dreamers with a tremendous
desire for excellence. This will create a paradigm shift from the current system, which just focusses on
passing final exams. The success of this new system will depend on the successful industry-academia
collaboration. It would require very close and constant coordination between the industry and
academic world to realise the benefits and achieve a win-win situation.

Technological innovations and disruptors, for example, robotics, self-driven cars and virtual
assistants, are emerging at such a rapid pace that some of the mining and metallurgical career roles we
know today will inevitably become obsolete, while new jobs that currently do not yet exist will be
created. The challenge then becomes the preparation for and the development of skills for career roles
that will exist in the future (Ndlovu, 2018). From the above statement, there is need to realise that, due
to innovation, many tasks will be handled by robotics in the near future. The new educational system
should thus orient the engineers in working with complex electronic designs.
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Universities and industry can thus link to merge the discovery-driven culture of universities with the
innovation-driven environment of industry. As partners, they can plan strategically, invest in
technological advancement, and deliver breakthrough discoveries that can fuel the industry and
greatly improve the competitiveness of the country’s economy (Ndlovu, 2017). The new system would
require that students spend more time in industry or work environment and study through distance
learning, thus creating an opportunity for applying the knowledge acquired for innovation.

Other Areas of Industry-Academia Collaboration
Some other areas in which such collaborations can occur include:
e universities conducting research to solve industrial challenges;
e universities developing new technology and products to improve industry profitability and
efficiency;
e universities conducting training and capacity building for industry;
e universities facilitating process optimisation and developing new analysis and simulation
systems;
e lecturers/instructors spending time in industry to appreciate new technologies being used;
e industry providing funding for research;
e industry providing an enabling environment for trials of new innovations, technologies,
products and developments;
e industry providing an environment for vocational-type learning that will promote transfer of
knowledge and innovation.

Advantages of the New Approach
Students will spend more time working in industry while studying and will thus not be resident on
campus. This will decongest university accommodation to be used by other disciplines.

The system will eliminate the need for graduate development programmes on graduation because the
engineer will have already gained practical industrial experience while studying.

The minds of the learners will be developed towards innovation and wealth creation from the time
they commence their education. This system of education will eliminate “in-breeding,” with its
associated problems experienced at universities, where lecturers after completing their post graduate
studies start lecturing without having any industrial experience.

CONCLUSION

Implementation of the proposed educational system will produce graduates who are highly
innovative and focused on wealth creation. The graduates will progressively gain practical industrial
experience while gaining advanced theoretical knowledge, thus cutting out three to four years’
development period in the current system. This approach will have benefits for industry through
technology transfer from universities; augment industry’s ability to find and absorb technological
information; obtain information about trends in research and development in the field; contract
research to contribute to industry’s innovative activities and contract research that industry does not
perform. Production-related benefits would include obtaining advice to solve production problems;
making easier contact with university students for future recruitment and using resources available at
the universities. From the academia side, benefits would include generating ideas for further
collaboration projects; inspiration for further scientific research and sharing knowledge. Other benefits
include sharing equipment or instruments and provision of research inputs and financial resources.
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DISCLAIMER

This paper presents purely personal views of the authors. They do not represent in any way the views
of their employers.
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