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EXECUTIVE SUMMARY

1. The African Heads of State and Government, in adopting the Lagos Plan of
Action for economic development, were unequivocal in agreeing upon measures to
ensure the developaent of an adequate human resource base for its
implementation. The rationale for such a move was quite evident in that,
faced with a crisis situation, the preoccupation as to why a continent so
well-endowed with natural resources continued to be the least developed region
and more susceptible to changes in external and global economic environment,
became more pronounced and urgent.

2. The Lagos Plan of Action therefore emphasizes the paramount importance of
systematic and integrated development and the use of human resources by the
countries of Africa in order to accelerate their self-reliant development
process with a view to removing the above paradox and to making the standard
of living of its peoples complementary with the resource endowments of the
continent. In the contemporary society, the level of development of human
resources is commensurate with its level of development. The underdevelopment
of the African continent therefore reflects the underdevelopment of its human
resource base.

3. An important outcome of this historic conference, therefore, wculd be to
advance and recommend actions on the most appropriate manner in which the
development of human resources in the Lagos Plan of Action could be translated
into practical measures and programmes. In order to assist the conference in
this task, UNIDO has prepared, for consideration by the confere~ce, tnis paper
on the "Development of human resources for industrialization in Africa”. The
paper is in five chapters, namely: introduction; the role of human resources
in the industrialization of Africa; past experiences and current and future
trends in human resource developmeni for industrialization in African
countries; critical areas and lines of action; and conclusion.

Major declarations adopted by the African
Heads of State and Goverament on Africa's economic and
social development

4. 1In the introduction, a brief description is provided of the present
economic situation and the various factors which, over the past 25 years, have
contributed to the presei® socio-economic situation of the African continent.
On the basis of the above scenario, thc paper goes on to give a detailed
analysis of the major declarations and progrzmmes adopted by African Heads of
State and Government and the United Nations on the economic and social
development of Africa. 7The main declarations considered are:

(a) The Lagos Plan of Action (LPA) and the Final Act of Lagos (FAL): These
advocate for an inward-looking economic develoyment through the concept
of self-reliant and self-sustaining development. The timeframe of the
LPA is to the year 2000 and, at that period, the expectation is an Africa
that is socio-economically integrated with & high level of intra-African
trade in African manufactures, services and technologies and contributing
at least 2 per cent of the world irdustrial output. They also advocate
self-sufficiency in food production and ultimately the establishment of
an African Economic Community and Common Market by the year 2000,
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(b) Africa's Priority Programme for Economic Recovery (1986-1990) (APPER):
This programme appreciates the fact that for reasons both internal and
external to Africa, the objectives of the Lagos Plan of Action and the
timeframe are slipping and Africa is moving deeper and deeper into the
economic doldrums. Whilst according highest priority to the attainment
of food self-sufficiency and agricultural development as well as to the
alleviation of the external debt burden of the continent, the programme
underlines the pivotal role of industry and other supporting sectors ir
the attainment of those priorities. The timeframe adopted for tnis
programme, 1986-1990, coincides with the remaining period of the
programme for the Industrial Developament Decade for Africa (IDDA).

(c) The United Nations Programme of Action for African Economic Recovery and
Development (1986-1990) (UNPAAERD): This programme is complementary both
in spirit and content to Africa's Priority Programme for Economic
Recovery. It underlines the role of the international community in
supporting the development efforts of the African continent and
¢ .tablishes priorities for Africa that are similar to those of APPER.

The pivotal role of industry in the socio-economic recovery of the
continent, particularly its linkage with food self-sufficiency and
agricultural development, is again underscored. The timeframe is the
same as that for APPER.

5. In essence, all these declarations attempt to redress Africa's economic
situation. The factors such as adverse terms of trade, collapse in commodity
prices, decline in real terms of official development assistance (ODA), and
other serious external and internal constraints that aggravated the economic
crisis in Africa are analysed and measures for immediate and long-term
solutions proposed.

Industrial Development Decade for Africa (IDDA)

6. This special programme, also treated in the introduction, was conceived
with a view to bringing into sharper focus and to creating a greater awareness
both within Africa and without of the pivotal role of industry in the
socio—~economic development. Covering the period 1980-1990, tne IDDA is
designed to teke urgent action towards the accelerated industrialization of
the continent and, secondly, to mobilize greater international, technical and
financial support for the African countries in their industrialization
endeavours.

7. Following the proclamation of the IDDA by African Heads of State and
Government and the United Nations General Assembly, a programme for the Decade
vas prepared. In this programme, the Decade is divided into two indicative
planning phases: a preparatory phase (1982-1984) and the implementation phase
(1985-1990). Various plans and activities have been developed to ensure the
most appropriste implementation and adequate monitoring of the programme.
Institutional arrsngements ranging from National Co-ordinating Committees
through a Joint OAU/ECA/UNIDO Intersecretariat Committee to the policy-making
bodies, especially the Conference of African Ministers of Industry, have been
established for directing and monitoring efforts in the implementation of that
programme.

8. During the preparatory phase of the programme, a rumber of activities
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were carried out at all levels in preparation for the implementation phase.

On the basis of those activities, it is envisaged that activities during the
implementation phase will focus on the establishment of priority core
industries and related industrial manpover and technological capabilities,
support institutional machinery and rav material base. Particular attention
would be paid to the mobilization of financial resources and the promotion of
greater intra-African co-operation in all the facets of industrial development.

The role of human resources in the industrialization of Africa

9. The role of human resources in the industrialization of Africa is treated
in chapter II of the paper. It is recognized that the pace and direction of
industrial growth and innovation as well as of economic and social development
is determined by the availability of an adequate supply of the right kind of
trained manpower, in the right numbers, at the right time, in the right place
and with the right balance of technical knowledge and practical skills.
Emphasis is placed on the fact that effective planning depends on a clear
national vision, a precise definition of the objectives of industrialization,
and a well-conceived industrial plan and strategy covering industrial
branches, sectors, subse~-ors and service sectors. The critical capabilities
required for industrial development are identified. The major ones consist of
policy—makers and planners; industrial entrepreneurs; managerial capabilities;
engineers, technologists and scientists; technicians and skilled workers; and
repair and maintenance capabilities. The rcle of each of these categories of
capabilities in the industrialization process is briefly analysed and
cross-references are made to document ODG.5(SPEC.) entitled "Accelerated
development of indigenous entrepreneurial capabilities for small- and
medium—-s:ale industries in Africa” and document ODG.3(SPEC.) entitled
"“Strengthening the scientific and technological capabilities in African
countries for industrial development" prepared by the UNIDO secretariat.

Past experiences and current and future trends in human resource
development for industrialization in African countries

10. The past experiences and current and future trends in human resource
development for industrial development in the African countries is analysed in
chapter 111 of the paper. The paper draws attention to the fact that many
African countrias have recognized the need to develop their human resources
and are allocaring ever larger portions of their national budgets to education
and its expansion. The fact remains, however, that educational expansion has
not generated the manpower required for industrialization, It analyses the
weaknesses inherent in the past and current educational systems in most
African countries due to the fact that most of those systems have been
patterned on systems prevailing in industrialized countries or passed down
from colcnial times, and have not often been adjusted to respond to the
prevailing manpower requirements of the countries. This has also brought with
it atvitudinal and social problems in some of the triined manpower. Tne paper
also notes the wesk links between educational and training projects and
institutions and industry. This has diminished the practical aspect of
industrial training.

11. The lack of adequate educational and training institutions and facilities
is stressed. 7This has particularly adverse effects for the rural population
and women us well as o science education. In this regard, the paper
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highlights the fact that the growing emphasis on science in current
technological advances is one of the most significant treads in the
development of human resources. The emerging technologies are converging and
their continued impact is bringing about radical changes in social, economic
and indus.rial structures. They affect society as a whole, encompassing
skills, employment, vwork environment, leisure, family and social life.
Several demand new or higher skills (though some might even have the opposite
effect).

12. With regard to future trends, the paper recalls the priority attached to
human resource development in the major United Nations and OAU declarations on
Africa's economic and social development as well as in the programme for the
IDDA. It indicates, on the basis of data available in UNIDO, that the
percentage of the labour force in the industrial sector to the total labour
force amounted to 7.6 per cent in 1960 and 11.9 per cent in 1975, and is
estimated to reach 15.0 per cent by the year 2000. These figures show that
the share of the industrial labour force will continue to increase as
industrial development takes on greater significance in the African
countries. The figures are also indicative of the magnitude of the task that
lies ahead in regard to human resource development for accelerated
industrialization. In view of the large number of capabilities, especially
engineers and technicians to be trained coupled with the strain that this
Tequirement is already placing on engineering and technical or polytechnic
institutions in industrie’ized countries, the only logical alternative is for
the African countries to consider creating their own institutions.

13. The paper also stresses the fact that while emphasis will continue to be
on national-level actions to build up national scientific and technological
capabilities, there is plenty of potential and scope for co-operation to
reinforce national actions. It accords particular emphasis to intra-African
co-operation and advocates for greater international co-operation.

Critical areas and lines of action

14. 1In chapter 1V of the paper, the critical areas and lines of action at the
national, subregional/regional and international levels are identified. At
the national level, emphasis is placed on policies, strategies and plars,
institutional infrastructure, and mobilization of financial resources. With
regard to policies, strategies and plans, the paper stresses the fact that
such measures have to be taken as part of the total, integrated package of
national action for educational, industrial and overall economic development.
The need for representatives from relevant Government depa~tments, industry,
training and the educational system to be associated in the planning process
right from the very start is necessary in order to enhance the level of
co~ordination and to ensure that the programmes are coherently designed, the
manpover priorities well-identified and the mechanisms for implementing the
plan agreed upon.

15. While rigid planning for human resource development is unsuitable, the
absence of planning of any kind may be wecrse, as it is likely, inter alia, to
perpetuste the present dependence on manpover imported from developed
countries., Some kind of planning is tberefore esaential, extending beyond the
macro-level to include the subsectorsl znd service sectors, with built-in
mechanisms to monitor divergences between planned output and sctual demand as
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well as changes in technological, manpower and natural resource development.
In order to carry out appropriate planning, manpower profiles and plans must
be prepared for industrial branches, sectors and subsectors that have been
accorded priority in the industrial Aevelopment plan and programme,
particularly for "core" industries.

16. The need for a periodic review and restructuring of educational and
training policies is s"ressed. In restructuring educaticnal and training
programmes, consideration needs to be given to building transdisciplinarity
and greater flexibility into the programmes. Emphasis needs to be given to
scientific and technical education; special programmes designed to train women
to perform at all levels and stages of the entire industrialization process;
and use of the mass media coupled with the introduction of microcomputers and
coaputer education into educational programmes at the earliest level.

17. Furthermore, the need to strengthen or establish centres of excellence
and teaching companies is stressed and emphasis is placed on the training of
trainers. Countries are called upon to adopt appropriate measures to reduce
and eventually eliminate "brain drain”. They are also called upon to take
deliberate steps to encourage and support indigenous industrial
entrepreneurship, by providing suitable incentives and creating a stimulating
environment.

18. A special call is made for financing policies to extend to the
contracting and implementation of foreign-aided projects and for systematic
efforts to be made to train nationals throughout the process of design,
fabrication, testing, erection and commissioning of industrial plants, in
addition to the normal operation, maintenance and repair of the plant and
associated equipment. Such training could also cover the whole range of
activities in industrial investment projects from feasibility studies and the
selection of technology through plant design and construction, production and
management to marketing of final products. In fact, it should pe a standing
principle that a training component for the training of nationals be included
in all capital projects.

19. With regard to institutional infrastructure, each country is called upon
to establish, if this does not already exist, a8 co-ordinating body for human
resource development with clearly defined functions. In order to ensure
maximum effectiveness, the body should be established by legislation, provided
with adequate Iinancial resources, and well-staffed with experts in the
specified areas of planning, programming, implementation and monitoring of
human resource development and utilization for industrial development. It
should have a very close working relationship with the other ministries,
especially those responsible for industry, education and planning, and should
have, under its ambit, the relevant departuments of universities and other
institutions of higher learning.

20. The paper also calls for the establishment of a national advisory body
consisting of representatives from the various sectors of the economy,
especially the business and industrial communities, chambers of commerce or
industry, universities, research institutions and financial institutions,
which could advise the national co-ordinating body on the formulation of
policies and the derelopuent of plans and programmes, both at the macro-
(national), as we2l! as at the micro- (sectoral, subsectoral and institute)
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level.

21. It stresses the fact that for the effective operation of the national
institutional infrastructure for human resource development for industrial
development, the responsibilities and terms of reference of each institution
should be clearly defined in order to avoid undue duplication, conflict of
interest and wastage of limited resources. In this regard, the role of the
business community and industry, especially in providing facilities for
practical training, is stressed.

22. Concerning the mcbilization of financial resources, it is noted that the
wost common source of financing for the education and training of nationals
for industrial development is through allocations within the national budget.
On the basis of the experience of several countries, it is recommended that a
minimum of 1 per cent of GDP be earmarked specifically for the development of
scientific and technological capabilities.

23. Alternative sources for financing human resource development programmes
are proposed. These include financing by industry. In advanced countries, a
sizeable portion of the costs for technical education and training is provided
by industry. In most African countries, industry is still in its infancy and
is unlikely to make any significant contribution at the present time.

However, industry should expect to accept an increasing measure of
responsibility in financing the development of the skilled personmnel that it
requires. In certain countries, 1 per cent of the wage bill in industry is
used for the training and retraining of workers and staff.

24. As an incentive, Govermments are called upon to consider reimbursing, in
whole or in part, the cost of education and training by industrial enterprises
and by making tax concessions or allowing a deduction of expenditure on
education and training for purposes of determining profits tax. Similarly,
individuals may be allowed to deduct expenditures on approved courses for the
education or training of the income-earner or his or her children and other
qualifying dependants.

25. It is recommended that Governments insert training provisions in
contracts for the purchase of equipment and plants; finance the development of
education and training facilities through soft loans, gifts and technical
assistance from abroad; and establish industrial training funds which,
initially, could be financed from a special taxation on industrial promotion,
and the import and export of industrial products and raw msterials, and from
industrial and technology contracts.

26. The development banks and other financing or credit institutions, which
regularly finance the purchase of industrial plants and equipment, are an
important link in the mobilization of financial resources for the developaent
of human resources for industrial development. The training of manpower
should be considered as an essential part of projects they finance rather than
as an optional adjunct to a project contract.

27. Governments are also called upon to give the same priority to
improvements in the quality of education and training as to the physical
structures (buildings), namely: improvements in the quality of teachers and
instructors; purchase of educational msterisls, equipment and literature;
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expansion of the use of the mass media; the restructuring of subjects so as to
reflect higher skill priorities and needs; and a fuller use of existing

facilities (including laboratories).

Actions at the regional and subregional levels

28, The paper notes that in order to attain the most effective intra-African
co-operation in human resource development, attitudinal barriers would have to
be overcome and countries would need to have growing confidence in each
others® technical capabilities. Such co-operation is essential as the
conditions, problems and obstacles encountered are similar, communication
between trainers and trainees relatively simpler, and the cost of training
generally lower.

29. A number of measures to concretize intra—-African co-operation are
identified. These include the selection and strengthening of national
institutions which could become regional centres of excellence; establishment
of appropriate machinery, especially at the regional and subregional levels,
for initiating and co-ordinating co—operative activities; the establishment o:
an information system on training needs and facilities; provision of
consultancy and extensicn services; joint establishment of teaching companies;
joint production of educational materials; and research in industrial teaching
and learning processes.

Actions at the international level

30. The paper recognizes the great scope provided by international
co-operation in support of the efforts of African countries. Because the
costs of technical education and industrial training tend to be rather high, a
logical option would be the intensification of international co-operation,
e.g. in the exchange of information, teachers and students, in the joint
development, production and sharing of educational and training programmes and
materials; and in the joint financing of expensive research and training
facilities.

31. The Governments of developed countries are invited to adopt sppropriate
policy measures which would (a) facilitate greater access by students from the
African countries to their education and training institutions and facilities;
(b) help to reduce fees and training costs to African students; (c) expand
scholarship and fellowship programmes to enable African students to study in
African universities (whenever possible) or in other countries and regions;
(d) provide information, training programmes and aids to African countries;
(e) make available to African countries the results of research into newer
approsches to the teaching and learning process, including suitable teaching
and learning aids and curriculum development; and (f) help to finance
industrial training programaes and facilities in African countries.

32. Those Governments are also invited to adopt policy and other measures to
ensure that high priority is accorded to industrial training in bilateral and
multilateral technical assistance and sid programmes to African countries as
well as in contractual arrangements for joint ventures, direct investments and
technology transfer projects between companies from their countries and
Governments or enterprises in the African countries.
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The role of UNIDO and other international organizations

33. The paper underlines the importance and relevance of the work of UNIDD
and other international organizations concerned, notably the Economic
Commission for Africa (ECA), UNESCO and ILO, which have an important role to
play in helping the African countries, especially the least developed
countries, to develop their industrial manpower. Such assistance has to cover
the total spectrum of the development process but should be well-formulated
and channelled to priority actions determined by Governments. These
organizations are called upon to intensify their assistance to the African
countries, especially the least developed countries, in acquiring more
financial resources (and making better use of existing ones) for industrial
training; in acquiring or sharing training programmes, facilities and
equipment; in promoting the exchange of teachers, instructors, students and
experiences among African countries; and in the establishment of institutional
linkages.

34, Other areas of assistance from the international organizations include
the organization of fellowship programmes and study tours; promotion of
intra-African co-operation, includins; the upgrading of national institutions
to regional or subregional centres of excellence; rarrying out assessments of
Africa's industrial manpower needs, including the development of an
appropriate information system; and the preparation of in-depth studies and
analyses in order to rationalize and advance concrete proposals for
improvements in national education and training systems;. In view of the
importance of industrial rehabilitation and maintenance, it is proposed to
proclaim an "African Year for Repair and Maintenance” in order to focus
national and international attention on the problems of maintenance of
industrial plants and equipment with a view to developing appropriate
capacities and capabilities in industrial maintenance.

Conclusion

35. 1In the concluding chapter V, it is appreciated that the task facing the
African countries in the development of its human resources for industrial
development is tremendous. African countries and organizations are called
upon to take concerted action in accelerating the development of their human
resources. The role of intra-African co-operation is emphasized along witn
the need to intensify international co-operation not only with other
developing countries but also with the developed countries. The role of the
international community and organizations in assisting the African countries
to develop their human resources for industrializatrion needs to be
intensified. 1In this regard, the special critical role of UNIDO in assisting
African countries and organizations in this important field is emphasized.
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I. INTRODUCTION

A. Basic considerations

1. The question being posed repeatedly is why a continent that is sc highly
endowed with all the ingredients necessary for socio—economic developament
should be so under-developed. This question is a simple one but the answer is
very complex. At the African level, it took up to 20 years of
post—irdependence trial and many fora to identify the fundamental problems and
to come up with a prescription for a remedy. One would have to go back to the
scramble for Africa and the partition of the continent' This process divided
Africa into innumerable fragments, the majority of resulting countries
economically unviable with populations of less than 1 million. The economies
of most countries are typified, inter alia, by vicious poverty and low ievels
of production in an envir:nment marked by serious deficiencies in basic
socio-economic infrastruciure, most especially by s lack of physical capital,
research capabilities, technological and human resource development that are
indispensable to an integrated and dynamic community.

2. Despite some 25 years of independence during which Africa should, at
least in principle, have been master of its own destiny, the present economic
picture is sfill gloomy. As pointed out in the preamble to the Lagos Plan of
Action (LPA), “Africa is unable to point to any significant growth rate.
Whatever socio—economic indicator is used - be it per capita income, the share
of primary activities in total production, school enrclment ratios, access to
safe water, mortality or health - most African countries can be seen to be
lagging behind other developing countries". The number of African countries
listed as "least developed” by the United Nations recently increased to 27 out
of a world total of 40, while 21 out of 34 countries classified by the World
Bank as "low-income" developing countries are located in Africa.

3. Progress towards the achievement of the quantitative targets of the Lima
Declaration has fallen short of expectation. The average annual growth of
manufacturing value added for developing Africa has remained about the same as
the average of 6 per cent obtained during the period 1970-1977. Although
reasonable where internal problems of some countries and recent trends in
wvorlé economic conditions are concerned, this rate is, nevertheless, well
below the 8 per cent target set in the International Development Strategy and
even less satisfactory vhen the requirements for achievirg the regional
contribution to the Lima target are considered. Africa's share in world
production of manufactures has remained little changed since 1978 at less than
1.0 per cent of the total (in 1975 prices). This compsres to a continued
slight increase in the share of other developing regions which rose to abouz
9 per cent of the total, thus indicating a declining African production
relative to other developing regions.

4. Most African countries are incressingly placing high priority on
industrial development in order to facilitate the achievement of their social
and economic goals, the existing industrial structure in most African
countries, however, poses issues of considerable concern. The rate of growth
of industry in African countries has been very slow, with industry sccounting
for only a small percentage of the gross nationsl product (GNP). The process
of industrialization which involves managerial, technological, economic,
social and political considerations and parameters, dynamically composed,
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orchestrated and performed by a changing cast of players, participants and
decision-makers is also becoming more complex. This involves the building and
managenent of enterprises which harmonize and integrate resources, technology
and human effort for productive purposes.

S. The share of manufacturing in the region's gross domestic product (GDP)
is still app-eciably lower than the comparable average for all other
developing countries, while agricultural performance has dropped rapidly. The
economic activities in most countries of the region continue to be
concentrated on the production of primary commodities for export to markets
and at prices over which they have no control. The bLasic factor inputs for
the production of those commodities are imported and paid for in much needed
foreign exchange which exceeds by far their earnings from the exports. This
has brought about another fundamental feature of Africa's sad economic
condition, its high le .i of external debt. As a result of the worldwide
economic crisis whose effect on Africa has been further compounded by natural
disasters, several African countries are unable to service their external debt.

6. There is thus a growing disenchantment in several African countries with
the present pattern of industrial growth and of development in general. While
significant results heve been achieved in some countries, the total impact of
science and technology on the industrialization process has fallen
considerably short of the socio—-econovmic needs in most African countries. The
economic benefits of industrial development have not seeped down to the poorer
segments in these countries, which reside mostly in rural areas and which have
remained largely unaffected by industrial development concentrated largely in
urban areas. Industrial growth based on traditional western production and
consumption patterns have not been oriented to meet the legitimate needs and
agpirations of the larger rural community in the majority of African countries
in terms of employment, income and basic socio-economic needs. Poverty and
unemployment have, in fact, become intensified, not only in rural areas but
also in the urban sector. Income disparities have tended to grow instead of
being reduced and, above all, certain basic needs of the community, especially
food security, remain unfulfilled, creating and accentuating a critical
dichotomy in the development process.

B. The Lagos Plan of Action (LPA) and the Final Act of Lagos (FAL)

7. It was against the above gloomy economic background that the African
policy-makers resolved that, unless the fundamental factors underlying their
economic and social crises are attacked at the root through durable and
long-term structural transformation, Africa will perforce remain the sick
child of the international community. This decision led to the convening of
an extraordinary session of the OAU Summit in Lagos (Nigeria) in April 1980
devoted to the economic situation of the continent. At that meeting, they
undertook a critical exsmination of the economic situation in their countries
and the region as a whole, and adopted the Lagos Plan of Action for the
economic development of the region for the period 1980-2000. The Plan deals
with all sectors of African development and aims at promoting the development
of indigenous Africar capabilities necessary for the schievement of the twin
goals of collective self-reliance and self-sustained development.

8. In recognition of the nervasive and pivotal role which industry plays in
economic development of the African countries, the OAU Heads of State and
Government ranked industrislizstion second among the priorities in the African
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strategy for the Lagos Plan of Action, first priority being accorded to
self-sufficiency in food productiomn. This high priority accorded to
industrial development is fully reflected in the Lagos Plan of Action. Thus,
paragraph 56 of the Plan asserts that “the industriaslizatiom of Africa in
general, and of each individual Member State in particular, counstitutes a
fundamental option in the total range of activities aimed at freeing Africa
from underdevelopment and economic dependence. The integrated ecomnomic and
social development of Africa demands the creatiom, in each Member State, of an
industrial base designed to meet the interests of the country and stremgthened
by complementary activities at the subregional and regional levels”.
Furthermore, in the Final Act of Lagos, industry was selected as one of the
priority sectors for continental integration during the 1980s.

9. The long-term objectives for the industrial sector set for the region in
the Lagos Plan of Action call for an increase to at least 2 per cent in the
region's contribution to world industrial production by the year 2000, the
corresponding share being 1.4 per cent by the end of the Decade. African
countries are urged to do everything in their power to achieve
self-gufficiency by 1990 in the food, building msterials, clothing and energy
sectors, while during the first half of the Decade the foundation will be laid
for the phased development of the following basic industries essential to the
achievenent of self-reliance: food and agro-industries, building industries,
metallurgical industries, mechanical industries, electrical and electronic
industries, chemical industries, forest industries and energy industry.

C. Africa's Priority Programme for Economic Recovery (1986-1990) (APPER)

10. In view of the persistent deterioration of the economic crisis in Africa
resulting in untold misery to the peoples of the continent, the OAU Heads of
State and Government, during their twenty-first ordinary session at Addis
Ababa (Ethiopia) in July 1985, decided to adopt Africa's Priority Prograsme
for Economic Recovery (1986-1990) to cope with the emergency and to lay the
foundation for absorbing the shock of future emergencies. The programme
provides a framework for translating the broad principles and objectives of
the Lagos Plan of Action and for the structural transformation of the African
economies into a sharply focused series of operational activities to be
implemented over the next five years (1986-1990). It is designed to pave the
vay towards the attainment of a lasting and durable structural change and an
impioved general level of productivity.

11. The Programme acknowledges tane shortcomings in the curreant development
policies of the African countries and represents an unambiguous statement of
full commitment on the part of the African leaders to undertake a number of
measures to remedy those shortcomings. Its implementation would help to bring
about a radical change in the patterns of production and consumption, social
and economic structural transformation, accelerated economic growth and
developument, as well as the economic integration of the region.

D. The United Nations Programme of Action for
African Economic Recovery and Development (1986-1990) (UNPAAERD)
12. The African Governments, in adopting the various measures to redress
Africa’s economic situation, have often appreciated the fact that they cannot

develop or implement those measures and the programmes they adopt in isolation
since some of the constraints being encountered are exogenous to Africa. The
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international recession, the collapse in commodity prices, the adverse terms
of trade, the decline in real terms in official development assistance (0DA),
increased protectionism, high interest rates and the heavy debt burden and
debt servicing obligations of Africem countries are, e.g. smong the wmore
serious external coustraints that aggravate the economic crisis in Africa.

13. It was against the sbove background that the African leaders requested
for a special session of the United Nations General Assembly on the critical
economic situation in Africa with a view to mobilizing intermational support
for their efforts in abetting that situation. That special session adopted
the United Nations Programme of Action for African Economic Recovery and
Development (1986-19%0) which is similar in content and spirit to Africa's
Priority Programme for Economic Recovery (1966-1990). It calls upon the
international commmity at various levels to lend support to the African
countries, especially in mobilizing the $40 billion estimated to be generated
by the international comsunity to finance the various economic recovery and
development programmes and projects in Africs.

E. Industris]l Development Decade for Africa (IDDA)

14. Although food and agricultural production is accorded the highest
priority in the various political declarations adopted by the African
countries and the international comsunity on the economic situation in Africa,
particular emphasis has always been given to other sectors that support
agricultural and food production, especially the industrial sector. In this
regard, it acknowledges and underscores the pivotal role which industry has to
play in the overall socio-economic emancipation of Africa. It also underlines
the fact that if Africa's agricultural resources are to be efficiently
exploited, the linkages between agriculture and other sectors, notably
industyy, have to be strengthened. Accordingly, the programme envisages the
establishment of strong structural linkages between agriculture and industry
through the provision of, inter alia, agricultural isplements and tools,
fertilizers and pesticides as well as the processing of food and other
agricultural products. Furthermore, s permanent solution to the external debt
crisis on the continent would depend on the iocal production of industrial
goods and services vhose importation currently i -counts for most of Africa’s
external debt and foreign exchange expenditure The above substantiazes the
view advocated by UNIDO, and increasingly being accepted internationally, that
a lasting solution to the food, agricultural, debt snd, indeed, the economic
crises in Africs lies in the accelerated development of the industrial sector.

15. In the light of the above and in order to accelerate and facilitate the
implementation of the industry chapter of the Lagos Plan of Action, the OAU
Heads of State and Government proclaimed the 1980s as the Industrial
Development Decade for Africa (IDDA). The Decade was designed, firstly, to
generate greater awareness in the African countries of the need to take urgent
action towsrds the accelerated industrislization of the continent and,
secondly, to mobilize greatur international technical and financiasl support
for the African countries in their industrialization endeavours. This
proclamation subsequently received international support by the United Nations
General Assembly which adopted, on the recommendation of the Third General
Conference of NIDO, resolution A/RES/35/66(B) proclaiming the Decade.

16. By the proclamation of the Decade, the African Governments reaffirmed
their decision to accord, in their development plans, a major role to
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industrislization with a view to enhancing its impact on meeting the basic
needs of the population, ensuring the integration of the economy and the
wodernization of society as well as to achieving a greater share of world
industrial production. They vere also fully awvare that such a proclamation
would confer certain obligations on those who work for it and thus undertook a
commitment to take all necessary steps and to make an appropriate contribution
to the efforts required to ensure its success.

17. Following the proclamation of the Decade, the OAU, Economic Commission
for Africa (ECA) and UNIDO jointly formulated proposals for the programme for
the Decade whi~h were adopted by the Sixth Conference of African Ministers of
Industry in 1. .. at Addis Ababa (Sthiopia). Those proposals (reproduced in
documen? ID/287) were subsequently endorsed by the OAU Heads of State and
Government and by the United Nations General Assembly. They provide a
framevork for the formulation and implementation of the programme for the
Decade at the natiomal, regional snd international levels.

18. The programme for the Decade is based upon the broad guidelines,
orientation, quantitative targets and subsectoral priorities provided imn the
Lagos Plan of Action. Its ultimefe objective is to contribute to the
attainment of self-sufficiency in food production in Africa. It is also
directed towards the development and provision of a wide range of industrial
inputs and services required for the development of the other sectors,
especially agriculture, transport and communications and energy, as well as
important factor inputs to the industrialization process, particularly
manpover, technology, energy, rav materials, institutional infrastructure and
financial resources. Implementation of the programme was divided into two
indicative planning phases: a preparatory phase (1982-1984) and the
implemenzstion phase (1985-1990). Guidelines (document ID/310), outlining the
priority activities to be carried out during the preparatory phase of the
programme, were subsejuently drawn up by the three secretariats and endorsed
by the African Ministers of Industry.

19. During the preparatory phase of the programme a number of countries took
steps in preparation for the implementation of the programme for the Decade.
Many countries established national co-ordinztion committees and operational
focal points, and others incorporated in their national industrial development
plans and programmes the principles and ideas contained in the programme for
the Decade. At the subregional level, steps were taken to strengthen
snbregional industrial co-operation. At the international level, assistance
vas provided, largely by UNIDO, to African countries and international
organizations in the formulation and implementation of their programmes for
the Decade. Special efforts were also made to popularize the Decade both
within Africa and without. Investmen: promotion activities, including
investment forums and solidarity meetings, were organized as a means of
assisting African countries to mobilize financial resources for their Decade
programmes and projects.,

20. On the basis of the activities carried out during the preparatory phase
of the Decade, it is envisaged that activities during the implementation phase
will focus on the establishment of priority core industries and related
industrial manpower and technological capabilities, support institutionsl
machinery, rav materials base and financial resources. Special emphasis is
slso being accorded to the promotion and realization of intra-African
industrial co-operation.
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21. The role of the industrial sector in Africa's economic recovery has been
clesrly emphasized in the policy documents identified earlier, notably
Africa's Priority Programme for Economic Recovery (1986-1990) and the United
Rations Programme of Action for African Economic Recovery and Development
(1986-1990). Although the implementation of the Decade programme has been
slow, it has now been recognized, wore than ever before, that it has a
decisive role to play in the attainment of a long-term solution to the
economic crisis affecting the African region. The African countries,
international organizations, especislly UNIDO, and the entire international
community have therefore been called upon to take all necessary measures to
ensure the successful implementation of the Decade programme. The African
Ministers of Industry, meeting at their Eighth Conference in Bujuwbura
(Burundi), therefore decided to recommend the proclamation of a second Decade.

22. In the United Nations and the OAU programmes for Africa and the IDDA, the
need for a more effective development and utilization of human resources and
for ensuring a greater participation of the population in the development
process is stressed. It would therefore be necessary to intensify measures
for the development of human resources and technological capabilities with
emphasis on the selection of national and regional/subregional training
centres and institutions with a view to strengthening their capabilities for
providing industrial training at the regional or subregional level.
Intra-African co-operation in the area of human resource developmen: also
needs to be intensified through the elaboration of subregional training
programmes with country specialization for promotion among potential donors.
Emphasis also needs to be accorded to the organization of training seminars in
such areas as project preparation and evaluation and technclogy acquisition as
wvell as in-plant group training programmes in Africa in selected industrial
branches such as metalworking, cement production, maintenance of agricultural
sachinery, etc.

11. THE ROLE OF HIMAN RESOURCES IN THE INDUSTRIALIZATION OF AFRICA

A. Human resources as a determinant of the pace
of industrial development

23, It is increasingly being recognized that the pace and direction of
industrial growth and innovation as well as of economic and social developument
is determined by the availability of an adequate supply of the right kind of
trained manpower, in the right numbers, at the right time, in the right place
and with the right balance of technical knowledge and practical skills. An
effective industrial manpower policy is thus of prime importance if industrial
development is to be speeded up. It must form an integral part of “he total
manpower and education policy, which, in turn, should be integrated into
national economic, trade, technical co-operation and other policies to meet
national gosls and priorities. In formulating such policies, it should be
borne in mind that large numbers of the population of African countries live
in rural areas, frequently out of resch of the formal education system, so
that new techniques of mass education will be needed using imaginative
educationsl tools and training kits.

24, Furthermore, it is important that manpower planning itself should noz be
carried out in & vacuum., There must be a clear national vision, & precise
definition of the objectives of industrislization, and s well-conceived
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industrial plan and strategy covering industrial branches, sectors, subsectors
and service sectors. This would, in turn, influence priorities in education
and choices between training at home and abroad. 1t would also determine the
mix of occupations and critical skills required and the nature of the
country's education and training.

B. Critical capabilities required for
industrial development

25. The broad range of occupational categories that are essential to
industrial development includes managers, scientists, technologists and
professional engineers; supervisors, technicians, craftsmen, skilled,
semi-skilled and unskilled workers and support—service personnel trained in a
variety of skills (e.g. engineering design, production technology, testing and
quality control, material management and value engineering, research and
development, feasibility studies and consultancy). Similarly, there is a need
for a core of personnel trained in the survey, exploration, extraction,
development and processing of natural raw materials =s well as in such fields
as economy, accountancy, information science, sociology, marketing and
finance, needed in carrying out such functions as firancial management,
marketing, inventory control and other related services, which complement the
engiceering and technological component of industrial operations.

26. Some of these categories are considered to be psrticularly relevant to

African countries still at the initial stages of industrialization. The type
and number would depend upon the manpower profile required for each operation
of the industrialization process and the choice of the particular technology.

27. To develop the capabilities required to cover the broad range of
occupational categories, there would be a need for institutional structures
for education, training, research and support services. There would also be a
need for suitable instruments and mechanisms for co-ordinating, implementing
and wonitoring the development of those capabilities as well as for ensuring
effective consultation and co-operstion between Governmenz, industry and
educational and tra’aiing institutions. Moreover, these steps would need to be
backed up by financial, material and other support. The critical occupational
categories that would apply to most African countries are described in the
following paragraphs.

1. Capabilities in support of policy-making and planning

28. At the early stage of industrial development in which wost African
countries find themselves, the most urgently needed critical capabilities
would seem to be the ones directly related to policy-making, planning and
implementation, including the collection, sssescment and selection from
available alternatives of information relevant to national priorities.

29. Macro~economic data and techniques alone are of limited use and would
have to be considerably supplementc? by information on existing industrial
production capscities, including traditional technologies of industrial raw
materials and natural resources, and other factor inputs. This would also
involve the identification of existing industrial growth nodes, institutional
infrastructures, the mechanics of planning and creating linkages, measures for
monetizing the rural economy, demand profiles derived from household budge:s
and expenditure surveys, and so on.




30. This information-gathering or socio-economic research activity could be
carried out by local institutions corcerned in one way or another with
socio—economic research. It is important to have close working relations and
a free flow of information between local institutions of social and economic
research, the public adwinistration and university departments working on
similar topics.

2. Entrepreneurial capabilities

31. Entrepreneurship and eitrepreneurial capabilities cannot, strictly
speaking, be developed or taught. Governments can, however, provide the right
environment and support services to promote and facilitate entrepreneursnip.

32. 1t is now widely recogaized that no industrial development plan and no
process of industriaslization, whether accelerated or not, can be successfully
implemented or sustained without a very large number of entrepreneurs. They
depend not only on the establishment of large-scale core industries (metals,
heavy engineering, basic chemicals and petrochemicals, pulp and 30 on) under
the aegis of public or joint enterprises, but also on the availability of a
large number of entrepreneurs operating sedium— or small-scale enterprises.

33. Support services and institutions set up to encourage indigenous
entrepreneurs to enter industry should take into account such considerations
as their characteristics, strengths and weaknesses, sectoral and intrasectoral
distribution and susceptibility to particular kinds of incentives. Government
action therefore needs to extend beyond providing financial resources and
should include an analysis of the environmental factors that may encourage or
hinder entrepreneurial activity. In fact, any action taken to increase the
number of entrepreneurs, provide a more favourable environment for them to
function in, and persuade them to transfer from well-entrenched or
over-crowded areas of production to new ones where their presence and
activities are essential for organizing the production of new product lines,
should receive the fullest attention and support of policy-makers and planners.

34. Comprehensive proposals for promoting the development of industrial
entrepreneurial capabilities in Africa are provided in document ODG.5(SPEC.)
entitled "Accelerated development of indigenous entrepreneurial capabilities
for small- and medium-scale industries in Africa"” which has been prepared by
the UNIDO secretariat.

3. Managerial capabilities

35. 1In any commercial enterprise, ultimate responsibility for success lies
with the management. Expertise in such matters as manpower planning,
recruitment, selection, induction, placement, technical education, vocational
training and development is essential and the manager must work to ensure that
expensively trained manpower is used efficiently and that industrial and human
relations are maintained in a manner conducive to production and

productivity., Moreover, although specialists may be availsble to carry out
individual tasks, in the final anslysis the manager is responsible for
co-ordinating product design, development, field tests, manufacture, quality
control, inspection, distribution etc., and, of course, profits. Good
management demands expertise, particularly in production, financial and
materials management and marketing.
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36. The importance of middle-level management, supervisors and specialists of
services should not be neglected. Procurement and control (including
standardization and quality control), research and development, market
research and marketing are smong the critical areas for consideration. This
is the level at which a company's performance could be decided and at which
innovations are likely to be seen.

4. Engineering, technological and scientific capabilities

37. In addition to their traditional tasks, scientists, technologists and
engineers nowadays need to be sable to deal with people as much as with things;
to use data from computers and irca operational research; to apply techniques
of critical analysis; to innovate, organize, plan, direct and sanage; and to
solve problems of product development and of industrial relations. They also
bave to cope with the growth of knowledge, the speed and direction of
technological advances, and possible social implications of such advances,
especially in terms of employment, reallocation of the industrial work-force
to nev jobs and the disappearance of certain human skills and tkeir effects on
work habits. Flexibility and the ability to respond quickly to rapid changes
are thus characteristics that have to be fostered. Self-sustaining and
self-reliant industrialization depends on the developmen: of this category of
buman resources.

38. The development of engineers, technologists and scientists applies to &
very broad range of activities, encompassing employment in ministries and
ingtitutions, public and private industrial enterprises, educational
institutions (especially universities and specialized institutions), research
and development, consultancy services and standardization and other
institutions providing technical and extension services to industry.

39. The designing of industrial products, the application of productiun
technology, production and quality control, materials management and value
engineering are among the many faceis of indus:rial engineering that are
needed in any manufacturing industry. Systems analysis, operations research,
design and development, socio—economic cost benefit analysis, feasibility
studies and project reporting are among other areas in which competence needs
to be built up. It takes a long time and and a great deal of money to develop
these areas, necessitating careful planning.

40. Indigenous business consultancy groups, development banks and small
industry service institutes could play a very important role by guiding the
development and expansion of middle-level and small-scale enterprises which
can hardly afford to employ foreign consultancy services. In any case, so
rapidly does the demand for services grow that foreign consultancy services,
even if available at reasonable prices, simply could not cope with it. The
development of indigenous consultancy services to supplement and replace
foreign ones therefore needs to be given every encourageaent in Governaent
planning.

41. Another importart set of criticsl capabilities in this category is
related to industrial research and development, presenting at least four major
challenges. The first is the adaptation and improvement of technologies
acquired from developed or from other developing countries. This involves,
e.g. the application of s given technology to materials or processes for which
it was not originally intended. The second challenge is the generation and
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transfer of technology from laboratory to industry. The third challenge
(particularly i tropical agriculture and traditional medicine) is the role of
traditional technology: how to upgrade traditional tools and techniques and
how to weave modern methods into the traditional tapestry. The fourth
challenge is the emergence of new technologies (e.g. wicro-electronics,
genetic engineering and biotechnology and remote sensing), and their possible
implications for scientific and technolngical developwents in African
countries.

42. A further critical area relates to extraction, evaluation, transportation
and trade in industrial rav materials. These activities may not be regarded
as major parts of the process of industrializaticn but are nevertheless of
fundamental importance to it, since the range of industrial production
depends, in the first place, on the variety of local industrial raw materials
available for conversion into industrial products and the degree of
complementarity among them.

43. 1In view of the special importance of this category of human resources,
comprehensive proposals are advanced in document ODG.3(SPEC.) entitled
"Strengthening the scientific and technological capabilities in African
covatries for industrial development™ which has been prepared by the UNIDO
secretariat.

5. Technicians and skilled workers

44, Since most industrial operations, especially at the plant level, are
carried out 55 technicians, vocational and trade-specific skilled personnel,
technical and skilled labour must be accorded very high priority in national
manpover development programme-

45. Technicians function between technologists or professional engineers on
the one hand, and craftsmen or skilled workers on the other. There is a
tendency nowvadays for professioral engineers and technologists to engage in
research and development, design and industrial engineering, so that
technicians are having to take over some of the tasks they used to perform.
As a result, more and more technicians are required to havc a higher-level
technical knowledge and the practical know-how and skills to build, install
and service sophisticated equipment and operate complex processes. As such
they are very much in demand for industrial development. According to UNIDO
estimates, for every engineer, technologist or scientist, five skilled workers
are needed.

46, Skilled workers can be divided into those with broad skills required by
every industry, especially mechsnical and electrical fitters, and those with
specialized skills restricted to one industry or production process. In
African countries (as in developed countries), the latter are normally trained
by the employers to their own exact requirements. Broadly skilled workers
are, however, habitually in short supply, and it should be a prime concern of
the national trsining system to ensure that this critical capability receives
full attention, through, e.g. a national apprenticeship scheme and the
co-operation of msjor employers. Broadly, skilled workers able to deal with a
wvide range of machinery and equipment are particularly important for repasir
and maintenance work.
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6. Repair and maintenance capabilities

47. African countries must attach high priority to the repair, service and
maintenance of industrial equipment. Human resources for this purpose form a
category that may well overlap with others that have been discussed, but it is
treated separately here in order to emphasize its importance to industrial
development.

48. In the short term, for alwost all African countries the critical
objective for industrial development lies in the Detter use of the existing
installed capacity, particularly rehabilitation and maintenance. The
development or strengthening of msintenance and repair services has a marked
impact on capacity utilization, reduction of operating costs and the need for
replacement capital, as well as on employment.

49. An important critical capability that a country building up its industry
must possess is the ability to ensure that new skills and knowledge gained are
passed on and multiplied. This requires trainers of several distinct types:
direct instructors teaching practical skills off or on-the-job, training
managers who organize training within enterprises (while also carrying out
some training themselves), trainers of managers and supervisors. Another
category which is too little known in African countries consists of training
development advisers whose vital function is to link training institutions
with the needs of industry.

111. PAST EXPERIENCES AND CURRENT AND FUTURE TRENDS IN
HUMAN RESOURCE DEVELOPMENT FOR INDUSTRIALIZATION IN AFRICAN COUNIRIES

A. Past experiences and curreat trends

50. Many African countries have recognized the need to develop their human
resources and are allocating ever larger portions of their national budge:s to
education and its expansion. The fact remains, however, that educational
expansion has not generated the manpower required for industrialization. This
can be traced to certain strongly entrenched practices.

51. Education in most African countries has been patterned on systems
prevailing in industrialized countries or passed down from colonial times.

But while the industrialized countries regularly review their ~wn educational
systems in response to changing industrial manpower requirements and
industrial structures, many African countries have not subjected their systenms
to review or, if they have done so, have failed to make effective changes.

52. It is no surprise, therefore, that many African countries have been
disappointed in the outcome of their educational programmes in spite of heavy
expenditures. The system has, in many cases, proved irrelevant and
unresponsive to the changing needs of the country. In some countries, it
tends to hinder initiative and creative talent and generally fails to meet the
need for a better educated and more rounded and versatile work-force. It is
clear, therefore, that the educational system will have to undergo review,
rationalization and qualitative improvement. It must change in form, content
and method.

53. Where training has been received in advanced countries or in imitative
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institutes set up within African countries, it has resulted in élitist, alien
attitudes, values and life-styles not rooted in the soil of the African
countries. Foreign mansgement courses, seminars and workshops often do not
cover issues that are of prime importance for enterprises in African
countries. Also, vhile international experts admittedlv play ar important
role, undue reliance on their advice needs to be avoided, since experience has
shown that this has tended to perpetuate intellectual dependence.

54. Because of the high cos? of equipment for practical training,
universities in African countries have tended to establish humanities and
social science departments rather than encouraging technical education. As a
result, even though there has been an expansion in the number of universities,
they are not meeting specific manpover requirements for industrial
development. They are, instead, creating a mass of unemployed lawyers,
accountants, 2conomists, historians, sociologists and other social
scientists. There is thus a mismatch between uaiversity products and
industrial needs on the one hand, and between job opportunities and
vocational training courses on the other. This mismatch has helped to
perpetuste a heavy reliance on costly expatriate technicians to support
industry.

55. One important effect of the drive to secure a university degree as a
credential is to reduce sharply, in the eyes of many prospective gtudents, the
value of technical training and of attendance at polytechnics or other types
of vocational schools. Aversion to attendance at such schools is increased by
the presumed superiority of work that does not dirty the hands over manual
labour, which is viewed as degrading.

56. Although the educational infrastructure must continue to expand and to
develop, major advances are more likely to be achieved by rationalization and
qualitative improvement, with relatively little additional investment or
assistance, by strengthening the linkages between industry and the educational
system and by reorienting the programmes. There are, fortunately, signs in
many African countries of s swing away from the humanities towards science and
technology. These efforts, however, need to be redoubled.

57. Many schools and colleges, including polytechnics, do not have the
necessary facilities for practical work, but theory without practice is of
little use to industry. Similarly, there is a paucity of good teachers,
instructors and educaiional materials.

58. The rapid evolution of the “knowledge industry” needs to be extended to
all forms of education and to all age-groups and levels of the population,
through, e.g. the production and distribution of newspapers, journals, books,
educational materials, fixed and mobile libraries and bookshops, radio,
television, video and mobile science centres. In most African countries,
however, the necessary experience and funds are lacking, as are the hardware
and softwvare needed for systematic research to evsluate educational tools and
techniques, teaching and learning processes and aids for accelerated education
and training designed to reach larger segments of the population.

59. Second-level education is at present not designed to provide a

vell-rounded product with worthwhile skills for absorption in industry or for
entry into professional courses. What it takes to enter into a technical or
industrial environment is generally missing. A reorientation of traditional
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approaches is needed to bridge the gap between learning and doing and to
provide for continuous education (learning to learn), so that students are
able to scquire new knowledge and capabilities and to adapt their knowledge to
new skill requirements throughout their working lives.

60. The growing emphasis on science in current technological advances is one
of the most significant trends in the development of human resources. The
emerging technologies are converging and their continued impact is bringing
sbout radical changes in social, economic and industrial structures. They
affect society as a vhole, encompassing skills, employment, work environmmen?,
leisure, family and social life. Several demand new or higher skills (though
some might even have the opposite =ffect). To meet these needs, a
transdisciplinary orientation in edi.cation, research and training is required,
as are new attitudes on the part of labour, management and Government as well
as changes in existing structures. Education, research and production have to
foster a common culture and stromg links, with particular emphasis on
excellence and standards guaranteed by a continuous upgrading of skills and
acquisition of new ones at all levels ranging from the worker to the manager.

61. A human resource developmen? policy must ensure that new skill
requirements are met, that economic development is not delayed through
shortages of skills and that individuals have opportunities to adapt to the
changing needs of the economy. Already, some changes in requirements can be
seen in the clear demand for a range of higher-level technology-related
skills, partici.larly in fields that cross traditional boundaries, e.g. design
engineers, systems analysts and maintenance engineers.

62. There is still no clear consensus on how new technology will affect
skills. As already noted, it could result in a strong trend towards
“de-skilling”, leaving unskilled workers who have no access to further
training in a very vulnerable position in the labour market. Another possible
trend is towards a polarization of skills, resulting in a relatively small
highly qualified €lite and a large number of unskilled workers. It is also
possible that, as machines become more complex, there will be an up-market
movement in skills at all levels. The possibilities are still open, and it
should be noted that cecisions about skill levels are determined ~xclusively
by choice of technology which can be influenced by political, man.gerial and
social considerations.

63. Even in the industrialized countries there has been a tendency in the
last few years for Governments to intervene in order to encourage the
vocational preparation of the national work-force; to stimulate the
application of technology; to attack the rigidities and concervatism of the
labour market; to make education, research and training more transdisciplinary
and relevant; to introduce extension as & third dimension in addition to
training and research; and to provide formal and non~-formal continuous
education, Changes are inherent in any industrial soziety. The fact that
they have been seen to be necessary on such & lazge c.ale in the developed
countries indicates that, in attempting to develop human resvurces,
educational systems need to be dynamic, relevant, realistic, wore open, more
flexible and more coherent.

64. The priority ziven by industrialized countries to the intensive expansion
of human capital formation over the formation of physical capital has often
been credited with the success of their economic plans, in general, and their
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industrial growth and employment, in particular. The experience gained in
these countries leads to the conclusion that the scientific and technological
capacity of development, and as needed, the expansion of high—quality research
institutes, are based on the development of highly—qualified scientific and
technological manpower.

65. An avareness of previous deficiencies is now leading some African
countries to adopt measures to reform their educational and training systems.
New methods and materials and new teaching aids in education technology are
being introduced, e.g. computer-based education even in primary and secondary
schools. Governments are stimulating pilot schemes within the schools,
designed to ensure that technical and vocational options are available within
the curriculum and are given due weight in a balenced general and vocational
education. Training to recognized stcndards is being made available for the
broadest possible range of skills and the greatest possible number of people.
Initial training on a broad basis is followed by a modular training structure
aimed at increasing the adaptability and flexibility of the work-force.

B. Future trends

66. The Lagos Plan of Action, the programme for the Industrial Development
Decade for Africa, the OAU Africa's Priority Programme for Economic Recovery
(1986-1990) and the United Nations Programme of Action for African Economic
Recovery and Development (1986-1990) call for special measures to be taken to
accelerate the development of human resources for industrialization. In the
industry component of the Lagos Plan of Action, a medium-term targe: of at
least 1.4 per cent has been established as the region's contribution to world
industrial production by the end of the Decade, if the region is to meet its
share of 2 per cent established by the Lima Declaration and Plan of Action for
the year 2000. Considering that most countries of Africa are stili at the
threshold of industrialization, and that the region contains 27 of the

40 least developed countries of the world, it may be concluded that attainment
of the objective would require large-scale material, financial and other
inputs. But more than material and financial inputs, it would require the
sccelerated development, full mobilization and effective utilization of its
human resources.

67. Africa's problems in the development and utilization of human resources
are vell-known: the high rate of population growth, the growing level of both
unemployment and underemployment, the shortage of different types and levels
of trained manpower, the high level of adult illiteracy, deficiencies in the
educational system etc. Clearly the priorities for Africs are the development
of human resources with immediately usable skills at the high and middle
levels of critical industrial sectors. The dr~lcpment of scientific and
technological capabilities would have to rece:  special priority - including
the training of science and technology teachers and instructors, and the
strengthening of existing industrial and technological institutions or the
establishment of new ones.

68. On the basis of data available in UNIDO, the percentage of the labour
force in the industrial sector to the total labour force amounted to 7.6 per
cent in 1960 and 11.9 per cent in 1975, and is estimated to reach 15.0 per
cent by the year 2000. These figures show that the share of the industrial
labour force will continue to increase as industrial development takes on
greater significance in the African countries. The figures are ulso
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indicative of the magnitude of the task that lies ahead in regard to human
resource development for accelerated industrialization. Furthermore, the
industrialization process will demand an increasing nuaber of engineers and
other qualified technical personnel. In view of the large —umber of
capabilities, especially engineers and technicians to be trained, coupled with
the strain that this requirement is already placing on engineering and
technical or polytechnic institutions in industrialized countries, the only
logical alternative is for the African countries to consider creating their
own institutionms.

69. Ultimately, the nation's educational system will have to prepare future
wvorkers to function in a society characterized by increasing applications of
new technologies, and to meet the challenge of a changing economy. Computer
literacy is becoming an important requirement for many jobs, a trend that is
likely to become even more pronounced in the years to come. The increasing
technological complexity of the work-place is creating a need for a strong
background in wathematics and science, even at the primary and secondary
school levels. Some countries are already endeavouring to meet this need by,
e.g. retraining teachers and vorkers, changing curricula, setting up
mathematics and science networks, introducing computers and computer software
into the curriculum at an early stage to augment text books and provide more
challenging riterials, and by encouraging collaborative programmes between
secondary schools and higher institutes of learning and industry. This trend
is likely to be followed by more and more countries as time goes by.

70. Another consequence of rechnological change is that some people may have
to change their occupations one or more times during their lifetime, while
others may have to change their functions as their employment is upgraded.
Educational systems would need to foster greater vocational adaptability so
that changes can be accepted and effected without undue social stress. There
are indications that there will be a growing trend away from the concept of
fruont-end loading, in which training in the first few years of work provides
skills that can be drawn on until retirement, towards a system of periodic
modular training undertaken whenever it becomes necessary. Initial training
will therefore have to be more broad-based and less job-specific.

71. While the emphasis will continue ¢c be on national-level actions to build
up national scientific and technological capabilities, there is plenty of
potential and scope for co-operation to reinforce national actions.

Particular importance would have to be attached to intra-African co-operation
as an instrument for collective self-reliance snd accelerated industrial
development. There is a particular case for regional collaboration and
support for regional programmes for human resource development, including
centres of excellence and institutes that have been initiated for technology,
design and manufacture, technical training and research. Greater co-operation
with other regions of the world would also be essentiasl for the attainment of
the industrial development objectives of Africa. International support for
human resource development must, however, be reen as supplementary to, and
reinforcing, national and regional efforts by the African countries themselves.
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IV. CRITICAL AXEAS ARD LINES OF ACTION

A. Actions at the national level

1. Policies, strategies and plans

72. There is an urgent need for Governments to review and adjust existing
policies, strategies and plans for human resource development and to adopt naw
ones, as need be, taking into account the critical capabilities identified in
chapter I1(B) above. The policies, strategies and plans for human resource
development must be seen as part of the total, integrated package of national
action for educational, industrial and overall economic development. Full
involvement of representatives from relevant government departments, industry,
training and the educational system from the very start of the planning
process will go a long way towards raising the level of co-ordination and
ensuring that the programmes are coherently designed, the manpower priorities
identified, and the mechanisms for implementing the plan agreed upon,

~ 73. Vorld-wide experience suggests that while rigid planning for the
development of human resources is unsuitable, since it frequently fails to
take into account changes and unanticipated needs, the absence of planning of
any kind may be worse, as it is likely, inter alia, to perpetuate the present
dependence on manpover imported from developed countries. Some kind of
plan..ing is therefore essential, extending beyond the macro-level to include
the subsectoral and service sectors, with built-in mechanisms to monitor
divergences between planned output and actual demand, as well as changes in
technological, manpovwer and natural resource development.

74. 1In order to carry out appropriate planning, manpower profiles and plans
must be prepared for industrial branches, sectors and subsectors that Lave
been accorded priority in the industrial development plan and programme, and
particularly for "core” industries. This would make it easier to estimate
projected demand for industrial manpower. The next step would involve the
preparation of an inventory and evaluation of existing facilities at the
national level for industrial manpowver development, so as to permit the
identification of quantitative gaps and qualitative deficiencies and to
indicate specific lines of action to be taken to correct them. Inciuded in
such actions would be the determination of: (a) training needs that might be
met by the optimum utilization, expansion and improvement of national
facilities or the establishment of new ones; (b) needs that could be met
through the utilization, under economic co-operation with other developing
countries, of facilities in those countries; and (c) needs that could be met
through international co-operation with developed countries.

75. National education and training policies need to be re-examined to ensure
that they reflect the national preoccupation with numan resource development
for industrialization. As slready noted, in restructuring educational and
training programmes, considerstion needs to be given to building
transdisciplinarity and greater flexibility into the programmes. This could
be accomplished by introducing bridging courses and providing retraining and
in-service opportunities. A balance could thus be struck between workers with
s general background training, whose skills could readily be adapted to any
industrial operations, and workers with speciaslized skills. Vocational
education especislly geared to the supply of skilled workers and technicians
for industrial operations also needs to be emphasized, along with management
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training for senior and middle-level managers.

76. Policies should reflect the need to upgrade schooling at the primary and
secondary levels in order to take account of the rapidly growing techmological
advances. In addition to the introduction of microcomputers and computer
education into educational programmes at the earliest level, special teaching
and learning aids for the young will need to be introduced.

77. A major concern of Governments should be to increase the overall
productivity of the population as a whole by improving the productive capacity
of each individual, particularly in rural areas. Among several possible
measures are the large-scale training of artisans; the improvement of
traditional tools, techniques and skills; mass introduction of educational and
training aids, including do-it-yourself kits; popularization of science and
technology; and the setting up of extension services, especially in rural
areas. For this purpose, priority w:st be given to programmes of scientific
and technical education for the masses in rural aresas and to the wider use of
the mass media, especially television, mobile training units and radio. The
establishment of science centres also needs to be considered.

78. Technical universities, science and technology parks, teaching and
training companies, science clubs and centres of excellence are among the
possible new approaches to a restructuring of the =ducational and training
system. The open university and satellite education are two further
potentially useful means of providing mass technical education.

79. 1n formulating a programme for the development and training of engineers,
technologists and scientists, it has to be realized that an ever larger
programme will be required for the training of technicians and skilled
personnel. Since the opportunity for children in African countries to obtain
a university education is very limited, 2 large number of those with a
secondary school education should be trained, through special programmes, to
become capable technicians able to take up high-level, skilled jobs in
industry. Children with a primary school education who do not have the
opportunity to continue their education, as well as secondary school dropouts,
could also be trained through special programmes to handle certain low-level
skilled jobs in industry.

80. In the past, traditional forms of education in most African countries
have not provided equal opportunities for the education and training of women,
so that any national education and training programme should necessarily pay
particular attention to special programmes designed to train wvomen to perform
at all stages and levels in the entire process of industrial development.

8l1. Speciasl attention needs to be paid to the training of trainers, teachers
and instructors in order to meet the urgent need for new types of teachers and
instructors who can combine both formsl and practical education in
implementing the new forms of education, fostering innovation and creativity,
rather than the imitativeness of earlier systems. As indicated earlier, the
sdoption of new technological learning processes and greater use of
opportunities resulting from advances in the development of new training aids
and facilities would grestly enhance the capabilities of teachers and
instructors.

82. Any educational reform process must take into account the problems posed
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by the “brain drain", which often occurs in fields where national investment
in training, largely abroad, is high and the loss to the nation also
constitutes a loss of foreign exchange. Appropriate measures should thus be
adopted to reduce or even completely eliminate the "brain drain",
alternatively uring the talents and expertise of nationals to the advantage of
the country of originm.

83. The important role of the entrepreneur in the industrialization process
has already becn stressed. The Government needs to take deliberate steps to
encourage and support indigenous industrial entrepreneurship by providing
suitable incentives and creating a stimulating environment. Such measures
might include the development and provision of various techmnical support
services, especially information and data relating to raw materials, markets
and technology; common services for the storage, marketing, training, repair
and maintenance of equipment and for social welfare; financial incentives such
as the opening of credit lines and the granting of loans and tax relief as
well as import restrictions on products which could be produced locally; and
extension services related to feasibility studies, market research, assessaent
of alternative technologies, negotiations for and purchase of equipment, etc.

84. Training policies should also extend to the contracting and
implementation of foreign--aided projects, and systematic efforts made to traim
nationals throughout the process of design, fabrication, testing, erection and
commissioning of industrial plants, in addition to the normal operation,
maintenance and repair of the plant and associated equipment. Such training
could also cover the whole range of activities in industrial investment
projects from feasibility studies and the selection of technology through
plant design and construction, production and management to marketing of fimal
products. In fact, it should be a standing principle that a training
component for the training of nationals be included in all capital projects.

85. Considerable progress could be made in upgrading and reorienting manpnver
skills in relatively short periods of time by using an integrated approach
with a multidisciplinary training team drawn from existing institutioms.
Universities need to restructure their programmes, offering courses in such
much-needed areas as production engineering and financial management, thus
making their programmes more relevant. They should be encouraged to accep:
extension and consultancy work as a third dimension of their normal training
and research activities. Similarly, management institutions, polytechmics,
and vocational training institutes could gear their practical classroom
problems to the immediate needs of an industry. Another possible approach is
to train a core group of economists, social scientists, technologists,
planners, administrators, bankers and industrialists for decision-making and
self-reliant development.

86. Similarly, professional groups, such as national engineering
associations, could orgsnize workshops or seminars to upgrade the knowledge
and skills of teachers, adeinistrators, managers, directors etc., in subjects
of interest and priority. These could be supplementeu by short periods of
training abroad.

87. National planning also needs to take into account the importance of
mobility of personnel between industry, research, government and educational
institutions in building competence and establishing working links between
industry, Government and the educational system.
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2. lIustitutional infrastructure

88. There is a need for each African country to establish, if this does not
already exist, a co-ordinating body for human resource development with
clearly defined functions. In order to ensure maximum effectiveness, the body
should be established by legislation, provided with adequate financial
resources, and vell-staffed with experts in the specified areas of planning,
programming, implementation and monitoring of human resource development and
utilization for industrial development.

89. 1In some countries such a co-ordinating body is located in the Ministry of
Economic Planning, whilz in others the Ministry of Industry or Ministry of
Education performs the task. Irrespective of where the co-ordinating body is
located within the governmental administrative machinery, it should have a
very close vorking relationship with the other ministries, especially those
responsible for industry, education and planning.

90. It would also be desirable to have some sort of a national advisory body
consisting of representatives from the various sectors of the economy,
especially the business and industrial communities, chambers of commerce or
industry, universities, research institutions and financial institutions,
which could advise the national co-ordinating body on the formulation of
policies and the development of plans and programmes, both at the macro-
(national), as well ac the micro- (sectoral, subsectoral and institute) level.

9]1. The national institutional infrastructure should also have, within its
ambit, the relevant departments of universities and other imstitutions of
higher learning. While these would, by their nature, fall within the mandate
of the Ministry of Education, a close working relationship with the national
co-ordinating body for human resource development for industrialization would
be essential.

92, Although institutions involved in middle-level education and training,
such as secondary grammar schools, vocational schools and trade~specific
schools, are within the competence of the ministry responsible for national
education, the national institutional infrastructure for developing human
resources for industrialization must also deal with these institutions, since
they constitute the second level of the market for industrial manpower. In
some countries special vocational and trade-specific schools for training such
skilled labour as fitters, welders, electric and clectronic technicians,
machine operators, carpenters and sheet-metal workers have been established
under the direct responsibility of the national co-ordinating body.

93. 1t is important for the effective operation of the national institutional
infrastructure for human resource development for industrial development that
the responsibilities and terms of reference of each institution be clearly
defined in order to avoid undue duplication, conflict of interest and wastage
of limited resources. With a suitable policy framework and an effective
nstional machinery that clearly defines the functious of each institution,
links between the various training institutions in the country, particularly
between multi-purpose snd specialized training institutions, would be easier
to establish and to implement. Situations would certainly arise in which
wvorking arrangements would need to be developed between institutions engaged
in joint trasining progranmes and desirous of complementing or supplementing
each other's activities.
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94. The potential role of the business community (both public and private) in
the academic programmes of universities and other technical institutions in
the country needs to be fully explored. The contribution of the business
sector, e.g. in the form of advice on courses and curriculum design,
facilities for the practical training for students, provision of equipment,
materials and even some teaching staff aad sponsorship of research vork, will
help to build up the training programmes offered, and to relieve some of the
financial burden which, in most African countries, is carried almost
exclusively by the Government. Experience in developed countries has shown
that arrangements linking Government, industry and institutions of formal
education can be very beneficial.

95. In some African countries manufacturing enterprises operating in areas
vhere expansion is proposed can serve as growth points for the practical side
of education and training for industry. If there are no such enterprises and
if access to industrial enterprises in other countries is not available or is
grossly insufficient, alternatives have to be explored. The search for such
alternatives has led to the introduction of teaching or training companies
established in respect of selected industrial production activities for which
rapid manpover expansion is needed.

96. A teaching company is concerned, as a corporate institution, with the
full range of manufacturing (e.g. procurement of rawv materials and other
factor inputs, production, marketing, research and development, extension and
consultancy services). The only difference between it and otiner manufacturing
companies is that, in addition to the normal production of hardware or
services, its output also includes a large number of trained persons (at the
high, middle and workshop levels) with readily usable skills. Teaching
companies may be regarded as complementary to formal education (especially for
engineers and technologists) or as substitutes for formsl education
(especially at the level of the workshop operative). This would seem to be a
useful means for African countries to produce not only the numbers, quality
and range of manpover they need for core industries, but also to achieve a
rapid and diversified industrial developmeit without being tied down to
manpover constraints exerted by limited education and training facilities
abroad and at home. The establishment of teaching and training companies
(national or sultinational, or in conjunction with similar companies in
developed or other developing countries) ought to receive serious
consideration in programmes for the rapid development of human resources for
industrial development.

97. The institutional infrastructure for the development of human resources
for industrialization would also include centres of excellence. These are
institutions engsged in resesrch, education or training (or all three) in a
well-defined field, which are recognized by other institutions and individuals
as distinguished in their particular field, and which sre willing to open
their training facilities, upgrading them as necessary, to trainees from other
African countries. It has been found useful to establish these centres in
such industrial subsectors as petroleum, iron and steel, sluminium, forest
products, lesther, textiles, rubber, copper and solar energy, which have been
given priority in the nationsl industrial and economic development plan. In
addition to undertsking the total integrated vertical development and
utilization of & specific natural resource, they would also have the major
responsibility of training the wide range of technical and specialized skilled
personnel required at each level of the spectrum of the development process.
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98. The special role of post-secondary technical institutions, such as
polytechnics, in producing middle-level specialists, without which no process
of accelerated industrialization will work, is often inadequately appreciated
in African countries. Because the polytechnic will most likely prcduce most
of the country's technicians and entrepreneurs, the inclusion of optional or
compulsory courses o1 how to establish and run businesses needs to be given
particular consideration.

3. Mobilization and optimization of financial resources

99. In many African countries the most common source of financing for the
education and training of nationals for industrial development is through
allocations within the national budget. On the basis of the experience of
several countries, it is recommended that a minimum of 1 per cent of GDP be
earmarked specifically for the development of scientific and technological
capabilities. Even then Governments would still need to examine other means
of mobilizing additional financial resources to develop the wide range of
specialized skills required for the industrialization process.

100. In advanced countries a sizeable portion of the costs for techmical
education and training is provided by industry. 1In most African countries
industry is still in its infancy and is unlikely to make any significant
contribution at the present time. However, industry should expect to accept
an increasing measure of responsibility in financing the development of the
skilled personnel that it requires. In certain countries 1 per cent of the
wage bill in industry is used for the training and retraining of workers and
staff, and such training arrangements may be made within the industry or in
co-operation with existing training institutes. The Government may then
reimburse, in whole or in part, the costs of education and training by the
industrial enterprise (where this has been undertaken as part of a planned
expansion of supply of skills), e.g. by making tax concessions or allowing a
deduction of expenditure on education and training for purposes of determining
profits tax

101. In some countries personal income tax rules allow deductions for
expenditure on approved courses for the education or training of the
income-earner or his or her children and other qualifying dependants.
Training provisions can also be inserted in contracts for the purchase of
equipment and plants. Governments may finance the development of education
and training facilities through soft loans, gifts and technical assistance
from abroad. Non-governmental organizations have also made substantial
contributions, as have wealthier nationals who assume responsibility for the
education and training of relatives' children. Recently Governments in some
African countries have begun to follow the example of developed countries in
setting up industry training boards and industrial training funds.

102. The development banks and other financing or credit institutiomns, which
regularly finance the purchase of industrial plants and equipment, sre an
important link in the mobilization of financial resources for the development
of human resources for industrisl development. One major criterion for
financing the purchase of industrisl plants and equipment should be the
existence of trained and qualified nationsls to operate the equipment,
including its repair and maintenance. In the sbsence of such competent
manpower, a training component must be included in the project. As already
noted in connection with national policies, strategies and plans, the training
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of manpower should be considered as an essential part of project financing
rather “han as an optional adjunct to a project contract.

103. In addition special mixed credit arrangements should be considered.
Commercial and investment banks should be encouraged to grant special loans
for industrial manpower training which could help small- and medium—sized
enterprises to meet their training needs. Consideration should also be given
to the establishment, where this does not exist, of an industrial training
fund whose revenue could initially come from special taxation on industrial
promotion and the import and export of industrial products and rav materials,
and from industrial and technology contracts.

104, While the preceding paragraphs deal exclusively with approaches to
mobilizing financial resources for industrial manpower education and training,
optimization of the use of existing resources is of equal importance.
Governments need to give the same priority to improvements in the quality of
education and training as to the physical structures (buildings), namely:
improvements in the quality of teachers and instructors; purchase of
educational materials, equipment and literature; expansion of the use of the
mass media; the restructuring of subjects so as to reflect higher skill
priorities and needs; a fuller use of existing facilities (including
laboratories); the deliberate introduction of textbook writing as an adjunct
to establishment of national or multinational enterprises for the production
of textbooks and other educational books and facilities and aids (such as
films); and the promotion of technical libraries and museums not only in the
capital city and a few towns but also in rural areas.

B. Actions at the regional and subregional level

105. Perhaps the most effective means of fscilitating intra-African
co~operation is for the African countries themselves to recognize the need for
greater collective self-reliance and mutual assistance in the formulation of
policies and for accelerating the development of human resources. For this to
happen attitudinal barriers would have to be overcome and countries would need
to have growing confidence in each others' technical capabilities.

106. At least two additional factors could facilitate co-operation in
industrial manpowver development among the African countries. First and all
else being equal, industrial manpover training ought to be more appropriate
snd relevant in another African country as the conditions, problems and
obstacles encountered are likely to be similar and communication between
trainers and trainees to be simpler. Secondly, and in mcst cases, it is less
expensive.

107. Fortunately changing conditions are favouring this type of co-operative
endesvour. These include: improved communucstion and & greater awareness of
common problems; a knowledge of existing capacities, as well as wider access
to training facilities available in other African countries; the establishment
of regional and subregional training institutions; increased recognition of
the vitsl importance of industrial manpover training for a balanced
socio~economic development; the greater willingness to view training as an
investment of at least the same importance as investment in physical
facilities; and the political will to achieve individual as well as collective
self-reliance.
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108. The considerable experience and expertise in the development of human
resources for industrial development accumulated by some African countries
could very usefully be shared with others. Selected national institutions
could become training centres or centres of excellence within the region or
subregion. Consideration should be given to the establishment of appropriate
machinery, especially at the regional snd subregional levels, for initiating
and co—-ordinating co-operative activities. Advantage should be taken of
intergovernmental organizations already established in the industrial and
economic development fields. An information systeam on training needs and
training facilities should be established as an integral part of the programme
of centres of excellence, so as to provide, on a continuous basis, timely and
relevant information on training needs and training opportunities in African
countries. Regional and subregionsl networks should be developed, inter alia,
to provide channels of communication for professional exchanges, and establish
possibilities for mutual assistance between training institutions and research
centres in African countries.

109. African countries could also co-operate in the provision of consultancy
and other technical services as vell as in the development of these services.
The education and training of midile-management and specialized staff can also
be organized on a co-operative basis, e.g. in joint institutions or teaching
and training companies, as can the production of educational materials and
equipment. In training workshop operators the wost effective form of
co-cperation lies in the provision of teachers, instructors, facilities or
technical opportunities to train them.

110. The scope for co-operstion among African countries thus covers a wide
range of activities: exchange of information, organization of study tours,
provision of technical assistance experts, education and training (especially
of teachers), establishment of joint teaching and training companies, joint
production of educational materials, research in industrial teaching and
learning processes. It will require a considerable effort on the part of
policy-makers and planners in their programming and planning, and considerasble
statemanship at the highest levels, in negotiating mutual benefits and costs
snd foreign exchange implications. Long-term programmes of co-operation
should be agreed upon tsking into sccount the different educational and
industrial structures and other conditions of the participating countries.

C. Actions at the international level

111. While emphasis on the development of human resources for industrial
development has to be placed on action first at the national level and
secondly among the African countries themselves, there is nevertheless great
scope for greater co-operation at the international level not only between the
African and other developing countries, but also between the African and the
developed countries. Because the costs of technical education and industrial
training tend to be rather high, a logical option would be the intensification
of international co-operation, e.g. in the exchange of informstion, teachers
and students, in the joint development, production and sharing of educational
and training programmes and materials and in the joint financing of expensive
Tesearch and training facilities.

112. A great demsnd is emerging in the African countries for the training of
production, maintenance and management tesms in connection with industrial
projects and, to some degree, for the establishment of technology and training
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centres to support specific sectors of industry. The assistance of other
developing and developed countries, through bilateral and multilateral
co-operation arrangements and through commercial relations af the enterprise
level, could be very useful.

113. The developed and advanced developing countries should also review their
financial, technical and economic co-operation arrangements with the African
countries with a view to according high priority to the development of
critical capabilities for industry. They need to expand education and
training possibilities for African countries, inter alia, by providing greater
access by students from the African countries to their education and training
institutions and facilities; reduction in fees and training costs to African
students, expanding scholarship and fellowship programmes to enable African
students to study in African universities (whenever possible) or in other
countries and regions; the supply of information, training programmes and aids
to African countries; making available to African countries the results of
research into newer approaches to the teaching and learning process, including
suitable teaching and learning aids and curriculum developmen:; and the
financing of industrial training programmes and facilities in African
countries.

114. They need to adopt policy and other measures to ensure that high priority
is accorded to industrial training in bilateral and multilateral technical
assistance and aid programmes %o African countries, as well as in contractual
arrangements for joint ventures, direc? investments and technology tramsfer
projects between companies in the developed and other developing countries and
Governments or enterprises in the African countries. Consideration should be
given to strengthening existing focal points in the developed and other
developing countries or establishing new ones to co-ordinate relevant
programmes undertaken in co-operation with the African countries.

115. There is considerable scope for international co-operation at the
enterprise level in the developmen: of human resources for industrial
development. In this regard it is important to determine, in concrete and
quantitative terms, the specific training needs and the criteria for the
selection of trainers, trainees and training opportunities in industrial
enterprises. Actions to be taken to strengthen international co-operation at
the enterprise level include improvemen: of financing terms for the training
component of indusirial projects, special programmes to strengthen the
capabilities for mastering the mechanics of financing in both public and
private sectors, and the use of mixed credits (from public and private
sources) for training to be undertaken that goes beyond the needs of s
particular enterprise or contract.

D. Role of UNIDO and other international organizations

116. The subject of human resource development for industriaslization is of
direct importance and relevance to the work of UNIDO. UNIDO and other
international organizations concerned - notably the ECA, UNESCO and ILO - have
an important role to play in helping the African countries, especially the
least developed countries, to develop their industrial manpower. Such
assistance has to cover the tozal spectrum of the development process bu:
should be well-formulated and channelled to priority actions determined by
Covernments. The criticsl areas of such assistance should include the
identification of msnpower needs, the formulation of policies, plans and
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programmes and the strengthening of mechanisms to co~ordinate the collection
and dissemination of informsation on industrial manpover development. In this
regard, there is a need to identify existing and relevant industrial training
opportunities at the national, subregional, regional and global levels, and
the assessmen? and dissemination of information on each of them.

117. In addition, the ongoing programmes of these organizations related to
industrial manpower development need to be critically re-examined, expanded in
scope and redirected towards meeting the actual needs and requirements of the
African countries. Measures should be developed to ensure greater multiplier
effects of the programmes. Above all, intensified efforts are needed to
assist the African countries, especially the least developed countries, in
acquiring more financial resources (and making better use of existing oues)
for industrial training, in acquiring or sharing training programmes,
facilities and equipmen?, and in promoting the exchange of teachers,
instructors, students and experiences among African countries, and the
establishment of institutional linkages.

118. UNIDO, in co—operatiom with the ECA, UNESCO, ILO and other relevant
international organizations, needs to intensify assistance to the African
countries, including the organization of study tours, familiarization courses
and seminars for socio-economic researchers and policy-makers to the developed
and other developing countries, especially the newly industrializing
countries, related o industrial structures and processes and to the use of
technical and social accelerators, economizers and adaptors in the development
of human resources for industrialization. The study tours should also include
industry familiarization visits (including visits %o training and teaching
companies) for officials dealing with education and training in ministries of
industry, educazion, labour and manpower planning, for central and local
Government development officials, and for trainers, teachers and instructors
in universities, polytechnics and other advanced tfechnical institutions, in
order to enable them to exchange experiences with their counterparts and to
benefiz from successes achieved by the countries being visited.

119. Greater assistance also needs to be provided in training national staff
in the organization of data and information bases pertinent to the accelerated
developmen: of human resources for industrialization. 1In this regard, special
programmes should be developed for industrial and manpower planners, as well
as programmes for the development and provision of support services to
indigenous entrepreneurs and to medium-scale and small-scale enterprises.
Programmes for assistance in the development of indigenous consultancy
services should be intensified, with special emphasis on the improvement of
existing, or the development of new, policy measures.

120. Experience in the majority of the African countries suggests that mos: oif
them are not sstisfied with the product of their educational and training
institutions, particularly when it comes to meeting the manpower requirements
of industry. An in-depth study and analysis of the problem is urgently needed
in order to rationslize and make qualitative improvements in the educational
system. International organizations, particularly the ECA, UNESCO and ILO,
could intensify their assistance to African countries in reorienting their
education and training programmes in order to respond more closely to the
present and future needs of industrial developmenZ, taking into account the
impact of technological innuvations and advances.
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121. The above is another area requiring the assistance of UNIDO, in
collaboration with the ECA, UNESCO, ILO and other relevant international
organizations. Furthermore, these organizations need to increase their
assistance to African countries in reviewing the educational and training
systeas or prograsmes they now have, with a view to identifying inherent
weaknesses and proposing action programmes for increasing the quantity and
improving the quality of the manpower produced. Emphasis should be placed on
the strengthening of existing institutional infrastructure, the mobilization
of financial resources, the promotion of intra-African co-operation,
particularly in the establishment of centres of excellence and teaching
companies, the joint production of teaching and learning aids and the training
of trainers.

122, The above assessments need to include an estimate of the future manpover
needs and critical capabilities for sccelerated industrial development, taking
into account the impact of technological innovations and advances. It should
also include measures to enhance the active participation of industry in human
resource development, with particular reference to the selection of courses
and the development of curricula; the provision of part-time teaching
personnel; the acquisition of equipment and materials; the provision of
facilities for industry, familiarizatioi visits and on-the-job training in
industry. The review should also cover th= national machinery for planning,
co—-ordinating and wonitoring the implementa.ion of programmes for the
development »f human resources for industrialization, including, in
particular, the role of industry, education and training institufions and
other relevant agencies.

123. A major short-term task of industrialization in African countries lies in
the better use of existing installed capacity. The development and
strengthening of maintenance and repair services is a particularly important
activity, in terms of its impact on capacity utilization, reduction of
operating costs and need for replacement capital etc. To help draw world-wide
attention to this problem, consideration might be given to the proclamation of
an "African Year for Repair and Maintenance"” in order to focus national and
international attention on the problems of maintenance of industrial plants
and equipment with a view to developing appropriate capacities and
capabilities in industrial maintenance. In view of the need for African
countries to increase productivity as part of their efforts to develop human
resources, it is further proposed that integrated programmes in these fields
be promoted at the national levels through international action.

124, UNIDO could also assist selected African countries in establishing
teaching or training companies, at the national, subregional or regional
level, in core industrial sectors. The concept of teaching companies has
precedents not onl, in the United Kingdom and Canada but also in China where
the "Tien tsing and Shanghai” (old-established manufacturing centres) have
slready existed for several years., First, UNIDO could prepare a short and
simple basic paper on the design and functioning of such teaching companies as
8 service to those African countries that may wish to establish such
companies, either individually or as joint projects with foreign companies
from the developed or other developing or African countries.

125. Other areas for possible assistance by UNIDO, in co-operation with other
relevant international organizations, include:




(a)

(b)

(c)

(d)

(e)

(£)

(g)

(h)

(i)

()
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A Teview, at the national level, of the structure and functioning of
the knowledge industry. Such a review should include the role of
national youth services, supported by wmobile units, in promoting
mass vocational education and in transmitting improved techmiques,
tools, implements and equipment for small-scale production in the
rural areas;

An examination of the possibilities of upgrading national
institutions to the regional or subregional level for research and
development related to the adaptation and local production of
implements, tools, instruments, and material for education and
training. The feasibility of setting up msultinational joint
enterprises for the production of education and training materials
and equipment, including “do-it-yourself" kits, should also be
studied;

Elaboration of proposals for the development of capabilities for the
exploration, evaluation, extraction, transportation and trade in
industrial rawv materials;

Development, ar the national, subregional or regional levels, of the
training programmes to deal with techmological breakthroughs;

The preparation of guidelines, based on experience and practice
elsevhere, for introducing bridging courses as part of the programme
for accelerated development of human resources for industrialization;

A review (including field studies commissioned by Governments) of
existing support services to industry in general, and local
industrial entrepreneurs in particular, with a view to revising
their structure and coverage; improving the quality of staff and
their methods of operation; and ensuring proper geographical
distribution. In this regard, consideration should be given to more
effective ways of promoting local consultancy services and to the
role of public enterprise in promoting medium and small-scale
entrepreneurship and managemen?;

The identification of potential centres of excellence and the
strengthening of existing ones, including research and development
institutes and selected university departments;

The development of an information system to deal with training needs
and training facilities as an integral part of its programme on
centres of excellence: UNIDO could make such information available
to the African countries on a continuous basis;

The development of regional, subregional and international networks
of communication for professional exchanges and the formulation of
assistance programmes between training institutions (including
research centres) in African countries;

The organization, as s specisl training activity in the ares of
technology development and acquisition, of special sensitization
programes (including meetings and workshops) to create awareness
among the African countries of the direction and possible
consequences of new technological innovations;
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(k) Assisting national Governments to identify training needs for the
development of industry, in terms of critical capabilities and the
specific needs of each country for each level and type of critical
capability, with a view to assisting the country in meeting those
needs from its own resources and, to the extent necessary, with
international co-operation;

(1) Acting as a catalyst by helping national Governments and training
authorities to obtain suitable industrial training, wherever this
may be available, by advising on the national industrial training
system (including links between this and the national education and
other relevant systemas) and on the best use of industrial training
faciliries in the country concerned, and by giving information about
suitable training available in other countries.

V. CONCLUSION

126. The most important factor input for industrialization in the African
region is industrial manpower. The achievement of the strategy for
self-reliant and self-sustaining industrial development enunciated in the
programme for the Decade as well as in the various programmes adopted by the
United Nations and the OAU depends, to a large extent, on the development of
the requisite local industrial capabilities. This of course would be
contingent upon the pattern of industrial production which determines the
nusber and type of industrial skills required. Even now, after having passed
the half-way mark in the Decade, the gap is still appreciable. This
deficiency is very ofter related to existing educational policies and
programmes, which are not equipped to cope qualitatively and quantitatively
with the entire spectrum of industrial activities, especially those related to
the development of core industries.

127. In the light of the above, there is a need to take concrete action for
the accelerated developmen: of human resources for industrialization. Any
national action plan for the sccelerated development of human resources for
industrial development would necessitate long-term programmes of a
comprehensive nature ranging from the provision of sound educational
facilities and reorientation of curricula to vocational training, the creation
of specialized cadres of technicians, scientists, managers and industrial
entrepreneurs. Such programmes should, in addition, take note of the
requirements of the decentralized sector and of the need for enhancing the
involvement of women in industrial activities. The human being is indeed the
centre of the innovation process. Experience has shown that innovations offen
sprang from groups of individuals working closely together and developing
skills and experience in a specislized area.

128. The establishment and operation of training programmes for the
development of the wide variety of competencies required for industrial
development is therefore very basic if the African countries are to make a
breskthrough in their social snd economic development. Actions required in
the ares of training wouid need to be directed towards the development of
personnel in technological institutions, personnel in a variety of
institutions and technological staff of relevant departments of industrial
enterpises. In esch of these categories various levels of personnel ranging
from top management to the technical level have to be developed. 1In this
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connection it may be noted that the management of educational and financial
institutions has been widely recognized as a profession for which special
competence needs to be developed.

129. In view of the present situation in which Govermments are already
allocating large proportions of their budgets to education and training. it is
necessary to explore better ways of utilizing these resources in order to
produce the right types of skilled personnel needed for Africa's
industrialization. In order to achieve this, Governments have to take
measures to involve industry actively in all forms of training and resolve the
problems of shortages and imbalances in manpower. In addition, the process of
importing technical skills should be viewed in a much larger perspective than
at present.

130. The actions required for developing appropriate personnel for industrial
development need to start at the fundamental stages. The industrial and
business communities need to be fundamentally oriented with the
particularities of industrial development. Intensive action, initially at the
national level and internationally assisted, needs to be undertakem in
reforming the educational programmes at the university and pre-university
educational institutions in the technical fields in order to imbed in
potential technologists, at an early age, 2 fundamental appreciation of
technology.

131. The establishment of special training institutions, centres of excellence
and teaching companies, on a multi- or mono-sectoral basis, might be
considered in some African countries. Such institutions could be developed %o
provide services to other countries of the region. In addition to the formal
training programmes which need to be developed to meet specific needs, there
is also a need to establish a systematic approach for in-service training.

132. Intimately linked with the prograrme for the development of national
personnel for industrialization is the need to establish the status as well as
appropriate salary and compensation schemes to encourage a greater proportion
of the business community to take up technological activities. This would
also help to reduce and ultimately eliminate “brain-drain”,

133. The development of human resources for inaustrialization is an area which
lends itself to intra-African co-operation. Such co-operation could be
significantly supported by co-operation at the international level. 1In this
regard, UNIDO and other relevant international organizations, especially the
ECA, UNESCO and ILO, have a significant role to play. UNIDG, e.g. in
intensifying its future technical co-operation activities in Africa, would
need to accord special priority to the elaboration and implementation of
industrial manpover development plans and programmes. That assistance could
focus on the following priority activities:

(a) Adopting a medium-term approach to the organization of training
activities in the African region;

(b) 1ldentifying manpower needs, including the identification, analysis
and evaluation of training needs, programmes and facilities; and
formulating industrial manpower development policies and plans,
including measures for the involvement of local experts in project
design, planning, preparation, implementation and monitoring etc.;




(c)

(d)

(e)
(£)

(g)

(h;

(i)
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Developing comprehensive and fully integrated programmes directed
towards the accelerated development of industrial manpower,
technological capsbilities, local entrepreneurial capacities and
industrial trainers;

Strengthening and/or establishing multi-purpose training
institutions, as well as teaching companies, specialized
institutions or centres of excellence, to provide training in
specific core industrial subsectors and branches;

Strengthening training links between universities and industry;

Establishing "teaching companies”, as well as facilities for the
local production of textbooks, educational and training videos, kits
and manuals;

Introducing special training programmes for industrial maintenance
and rehabilitation, the integration of women in industrialization,
and the development and promotion of small-scale industries,
especially in rural areas;

Mobilizing financial resources for industrial training;

Promoting intra-African co-operation, TCDC and international
co~operation in industrial training.






