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Abstract
There are many regional cooperation efforts in use as strategies for capacity building in Science
and Technology. These include regional centres jointly owned by a group of countries,
institutional networks and networks of regional centres of excellence. Each type has its objectives
and achieves results at a different rate, to a different extent and at a different cost. In order to
understand which model to use it is therefore necessary to know the state of the problem, the rate
at which one wants the solution to evolve and the resources available for cooperation.
In this paper we have presented results of a survey of the state of science and technology human
resource capacity in Higher Education Institutions in the region. Through the analysis we have
established that human resource capacity for scientific and technological research in higher
education institutions is minimal. Thus, there is need for a model of regional cooperation that will
rapidly increase human resource potential in all areas of science and technology.
The paper has also presented the challenges and opportunities of regional cooperation and
analysed the performance of different models in the region with a view of identifying the most
suitable one for rapid generation of large number of scientists in the region. Two cases are
presented: The UNESCO project – the African Network of Scientific and Technological
Institutions (ANSTI) - as an example of institutional network and the Consultative Group of
International Agricultural Research CGIAR as an example of Networks of Centres of Excellence
(where the centres are jointly owned).
The paper concludes that Network of centres of excellence model is excellent for providing high
quality research work that contribute to national/regional development. It may not be useful in
generating large numbers of researchers to build the human resource capacity of countries in the
region. Institutional Networks (including nodes that are both strong and weak and where there is
no joint ownership of institutions in the network) offer the best opportunity for rapid, low cost,
large-scale human resource capacity building. It is argued that Africa needs the two models: One
dedicated to the production of high quality and relevant research to address the regions’ problem
and the other for human resource capacity building in higher educations institutions.

1. Introduction
One way of carrying out a comparative analysis of research systems in higher education is by
examining their capacities, their productivities and the relevance of their products. Each of these
characteristics can influence the contribution that a system makes to the creation of knowledge and
socio-economic development. Thus in considering the research system of higher education

institutions, it is important that we analyse these attributes. In this paper we are focusing on one
particular characteristic: i.e. Capacity of higher education institutions to do research.
In
particular we want to examine the human resource capacity in Science and Technology and
describe a strategy that could help the process of reinforcing the same.
Human Resource is an important component of research capacity of any institution. It directly
affects the ability to do research and indirectly influences the relevance of the research through the
capacity to determine the research agenda. Without it, even with the best equipment and financial
resources, the quality of the research output will be very poor.
The generation of human resource is the responsibility of Universities. They produce graduates
with research degrees such as PhDs and, through post-doctoral assignments, they provide
opportunities for the initial research training and experience. In Africa, the neglect of higher
education over the years led to the collapse of all aspects of this important level of education and
made it difficult for universities to provide the human resource capacity required for research.
Although the situation has changed dramatically over the last few years, the effect on the
availability of high level human resource for research is still apparent and will likely stay so for
some time for reasons which are highlighted in this paper.
The paper addresses two categories of issues related to human resource capacity for research in
higher education institutions. In the first category are those issues affecting training of research
personnel. In the second category are factors that affect the retention of the trained personnel.
Both the training and retention issues affect the level and quality of human resource capacity for
research in all disciplines. The situation in higher education institutions in Africa with respect to
the training of research personnel is presented and from the analysis we have identified five (5)
challenges facing the human resource capacity building process. The paper proposes regional
cooperation as one of the strategies for overcoming the identified challenges. It highlights the
potential role of regional collaboration, the opportunities that exist for regional cooperation and the
mechanisms for such cooperation. The paper has tried to clarify some issues by presenting
experiences with different types of regional cooperation for human resource capacity building.

2. Context: Human resource capacity issues in Science and Technology in
Africa
2.1 The background
The generation of S&T human resource capacity requires training institutions, which have the
ability to provide quality training and education in all the relevant disciplines of science and
technology.
These institutions must have important resources including staff, laboratory facilities, a good
library and a collection of learning materials. Because of the dynamic nature of science, it is
essential that these resources are regularly improved so as to be able to maintain the quality and
relevance of the training they offer. Such frequent updates of resources require continuous
financial investment in higher education institutions that offer scientific and technological training.
Unfortunately this has not been the case in most sub-Saharan African countries. Since the mid 80s
there has been serious under-funding of Higher Education Institutions (HEI). This was partly due

to the widespread belief in donor organizations and development banks that the rate of return on
investment in higher education in Africa was less than that for basic education, and that public
subsidies for higher education tended to favor higher-income families from which majority of the
university students came. In fact The World Bank recently acknowledged that expenditure on
higher education declined from 17 % of the total education expenditure in 1985-89 to 7% during
the period 1995-99.
Furthermore, African governments under pressure from their development partners and the
competing pressures of other demands for public resources also cut down on their support for
higher education in favor of primary and secondary education. The situation was further
complicated by the poor governance and economic performance which reduced the flow of funds
to all service sectors
2.2 The issues
This neglect of higher education manifested itself in many ways including poor remuneration for
staff. Research staff salaries declined substantially and many institutions found it difficult to
retain staff. In some African universities, staff salary is usually about 20% of what it used to be
ten years ago. And in other countries, the rapid devaluation of national currency without a
matching rate of increase in salaries, have left staff with a salary which, in hard-currency
equivalence, is only 10% of what it was 5 years ago. As some staff leave for better-paying jobs,
inadequacy in staffing becomes a major problem.
The above scenario has led to two problems with regard to human resource capacity for research in
higher education institutions. These are: the shortage of staff as exemplified by the high level of
vacant posts in many institutions and the inadequate numbers of researchers with doctorate
degrees (i.e. highly trained staff). A recent survey of some faculties of science and engineering by
the African Network of Scientific and Technological Institutions (ANSTI; 2005), revealed
weaknesses in both the quality and quantity of staff. The survey, conducted among 20 institutions
spread over the all geo-political regions of sub-Saharan Africa (excluding South Africa), revealed
that on average, across the region and across disciplines only 70% of the required staff are at post.
In some universities there are science and engineering departments with only 30-40% of the total
staff requirement.
The situation gets even worse when one considers that most of the staff at post are young and
inexperienced. The ANSTI survey, referred to earlier, established that on average the percentage
of staff with PhD in science and engineering faculties in the institutions surveyed was just above
50%. This suggests that majority of staff in universities in the region are at the level of lecturer,
assistant lecturer or research assistant because staff without PhD in most universities cannot
proceed beyond these levels. This indicates an overall weakness of staff to undertake research
since most of them do not have long experience of unsupervised research.
The small size of the staff and the weakness of their background confirm that staff in the
universities in the region spend more time teaching and less time on research. In effect the human
resource capacity for research in science and Technology in higher education institutions is
minimal.
The reasons for this poor state of affairs are many. The first is the poor remuneration which has led
to flight of scientists from the region (the so-called brain drain). Staff members with PhD are
more likely to be the first to leave which leads to a drop in the quality of the staff. Furthermore
since Brain drain tends to affect mainly younger PhD holders, one can conclude that most of the

good staff now in higher education institutions in the region are already nearing retirement.
Another reason for the poor human resource capacity is the weak state of the universities which
has made it difficult for them to carryout postgraduate training and regenerate the capacity that
they lose through brain-drain. Because the institutions cannot train locally they are forced to send
some of their best staff abroad who never return. Institutions find themselves in a predicament.
They cannot have staff because they do not have staff to run training courses. There is need for
assistance to break out of the cycle.

2.3 The challenges and opportunities for human resource capacity building process in
science and technology
The preceding situation analysis has highlighted several problems and weaknesses in the human
resource research capacity in the region. As we consider re-building that capacity to enable higher
education research systems to contribute to national development it is important to recognise some
of the challenges that confront such efforts. This is to enable the development of adequate strategy.
The problems in the research system pose five (5) main challenges to the process of capacity
building in science and technology.
• The first challenge is the size of the problem. It has been established that the human
resource capacity for research is minimal and non-existent in most universities. Therefore
it will require the training of twice the number of the current staff to PhD levels for the
research capacity to begin to function
• The second challenge arises from the first. The weak human resources base means that
higher education institutions are not in a position to quickly develop post-graduate training
programmes to begin to build the research capacity.
• The third challenge is the threat of brain drain to more developed countries. If this problem
is not addressed all the efforts in training new staff will be in vain. The fear of brain drain
is forcing institutions to undertake training locally but this is proving difficult because of
the weak state of higher education institutions.
• The fourth challenge is the general weak institutional capacity to build human resources. In
particular the physical facilities required for training scientists are very weak. About 55%
of laboratory equipment in some departments are not in a state in which they can be used to
carry out experiments. There is poor maintenance. Some equipment are no longer in
production and hence spare parts are not readily available. The average age of the
available equipment is very high. There are also problems with the availability of good
reliable ICT infrastructure and library facilities for research. All of these problems will
pose a major challenge for human resource capacity building in the region.
• The final challenge is the isolation suffered by the scientists that are recruited in higher
education Institutions. Scientific knowledge advances through dialogue and exchange of
views. Such will not happen if the local scientific community is not large. From the
preceding staff analysis it is obvious that there are several disciplines of science where
there may be only one specialist. This means that the scientist will not be able to subject
his ideas, hypothesis or research results to informal peer review through regular contacts
with his/ her colleagues. The result is the capacity of the individual to do research withers
away and over time it is either completely lost through decade (brain-in-the-drain) or
externally (brain drain). In fact the escape from isolation is one of the contributory factors
to brain drain. Thus, isolation will initially be a challenge to human resource capacity

building in the region.

Although there are many challenges facing the human resource capacity building process, over the
last few years several opportunities have emerged which can be harnessed to overcome some of
the constraints.
• The first is the change in the policy of development partners. There is now a realization
that higher education and Science and Technology training and research in particular, is
vital for economic development and the attainment of the millennium development goals
(MDGs). This has led to change in policy of national governments which are now
willing to support higher education.
• The second opportunity is the improved economic performance of most African countries
which is enabling governments to make modest increases in their contribution to higher
education.

3. The role of Regional cooperation
Actions are required at all levels (institutional, National and regional) to address the challenges
facing the process of human resource capacity building in the region. However it is quite clear
form the nature of the challenges confronting the training institutions that most countries will not
be able to act alone to successfully build their capacity. The training resources are weak. The
scientists are isolated and the threat of brain drain prevents the search for training outside the
region. Under such circumstances, regional cooperation offers a good alternative.
3.1 Rationale
Regional cooperation will enable institutions to overcome some of the problems highlighted
above. Such cooperation can have three benefits: information sharing, resource sharing and
resource mobilization.
Information sharing is one of the most important objectives of any regional cooperation effort.
Several universities in the region have adopted innovative actions to overcome some of the
problems mentioned above. It will be useful if their experiences are shared with others. This will
obviously prevent attempts to re-invent the same solutions or to repeat the same mistakes. Using
various media (Electronic, printed materials, meetings, conferences) information is disseminated
on good practices and strategic issues in training. The challenge associated with isolation of
scientists will be overcome through regional cooperation
Another role of regional cooperation will be in the area of resource utilization and sharing.
Institutions in the region may be weak individually, but collectively they could be strong because
they will tend to mutually reinforce each other. Strengths of some institutions in certain subject
disciplines will even out the weaknesses of the others. There may be an institution with a strong
human resource but weak laboratory facilities. There may be another for which the reverse is true.
Such institutions could collaborate to minimize the effect of their weaknesses. Thus through
cooperation it will be possible to undertake high-level training within the region and thereby
minimize the threat of brain drain (one of the challenges facing human resources capacity
building).

Finally resource mobilization can be carried out collectively in order to undertake regional
activities such as the establishment of regional centres of excellence.

3.2 The opportunities for regional cooperation
The developments in technology and regional policies have presented opportunities for regional
cooperation. In the first instance the development of ICT infrastructure in most institutions has
made it possible to share information and engage in collaborative research. Rapid exchange of
inff-4.mperof co94.1(n)97(f-4s.6(s20.37)-2b(in)-6le3(o)4.3( 2(but37)-2 2(e)-5a1(m)9l7(f)10.6(s20(f-4 2(e)-5f)

promoting the concept of networks of centers of excellence
The other principle is the establishment of links with counterparts in other regions. Africa cannot
isolate itself in an era of globalization. In the fast-moving world of science it is essential to stay a
breast with developments from all regions. The regional cooperation arrangements should conduct
research and training in partnership with others in the global scientific community

3.4 Types of regional cooperation used in the region
For human resource capacity building Massaquoi and Savage (2002) identified and described two
types of regional cooperation mechanism that has always been in use in the region: regional
centers of excellence for training and research and regional institutional networks. The former is
an example of how financial resources can be pooled to establish regional institutions for research
and training in highly specialized training such as those worked on at the Consultative Group of
International Agricultural Research (CGIAR) centres. The latter brings together physical and
human resources available in institutions for the purpose of training and training. This is the
model used by the African Network of Scientific and Technological Institutions (ANSTI). The
latter is a project of UNESCO Regional Office for Science and Technology in Africa.
Each of the networking types has its advantage and disadvantage. The major advantages of
regional centers include the fact that high-quality facilities and opportunities are offered to a
selected few, and that major scientific break-through made at the regional centers (in contrast to
resource-sharing networks) have an immediate and significant impact on national economies and
the quality of life of a number of Africans. Such centre will engage in training in specialized areas
where it may not be cost-effective for each country to have its own training programme. The
problem with Regional centers of excellence is the issue of control and ownership. Non-host
countries tend to feel marginalized and may withhold contribution. This is particularly true for
countries whose medium of education is a language different for that used in the regional training
centre. Another disadvantage is that regional centres only provide the training in highly
specialized areas such as biotechnology, agriculture, theoretical physic etc. and are not effective in
the development of human resources across all fields of basic and applied sciences. Finally, the
regional centre approach is expensive requiring construction of new institutions and facilities.
There are two types of regional centres of excellence models: The single (stand-alone) regional
centres jointly owned by member countries; and the CGIAR model which is a network of regional
centres.
The greatest advantage of institutional networking (involving all institutions, weak and strong) is
its low cost. It does not require new building or facilities. Rather it puts those that already exist in
individual countries at the disposal of the entire region
Through networking, postgraduate students requiring specialist training are moved from
institutions with low resource endowment to others with better facilities. Because of the low
investment required in establishing networks, the financial contribution by members involved in
the cooperation is lower. Furthermore, training can be provided in many scientific disciplines.
Among the many universities in the region, it will always be possible to find one with the required
resources, and because of the range of institutions students will be able to receive training in the
language with which they are familiar. Networks also enable members to share experiences on
policy implementation and the outcomes of various strategies in training and development of
science and technology capacity.

A major disadvantage associated with networking is quality control that arises because training
takes place in different institutions with different rules and regulations. Sometimes even the
system of education and duration of programmes may differ. Under such circumstances it is a
challenge to assure quality of the training.

4. Some experiences with cooperation for Science and technology human
resource capacity building
Africa has had experience with three types of regional cooperation models for capacity building.
The African Network of Scientific and Technological Institutions (ANSTI) is model of
institutional networking (involving a range of institutions) and the Consultative Group of
International Agricultural Research (CGIAR) is a model of Networks of centres of excellence.
The CGIAR established regional centres of excellence and pooled their resources together in a
network. This network of centres of excellence is different from that proposed in the NEPAD
consolidated Plan of Action for science and Technology (2005) where the network of centres of
excellence is selected from among existing institutions. No regional institutions will be
constructed and there will be no joint ownership of institutions. According to the AU/NEPAD
model existing institutions are identified and designated as regional centres of excellence and then
made to collaborate in a networking arrangement. The latter model does not require new
institutions and in this respect it is very much like the ANSTI model and carries all the advantages
of institutional networking.

4.1 ANSTI Network
The African Network of Scientific and Technological Institutions (ANSTI) is one of the oldest
institutional networks dedicated to human resource capacity building in science and technology in
Africa. Indeed, the network is the only regional cooperative activity with a mandate for high level
manpower development in all fields of basic and engineering sciences in Africa. Established by
UNESCO in 1980, at the request of African Ministers responsible for Science and Technology the
network brings together 105 institutions in 33 countries in sub-Saharan Africa. It pools together
the resources of its member institutions for training and research. It recognises that regional
cooperation for human resource capacity building cannot take place without fellowships, grants
that facilitate staff and student mobility. Therefore its programme activities include fellowships
for staff exchange, post/graduate training, conference/ travel grants and the organisation of
conferences/ seminars and forums for exchange of experiences.
Since its establishment the Network has achieved a lot and has become a vehicle for delivery of
human resource capacity building programmes on behalf of several organisations working in the
region. Each year these achievements are chronicled in the annual report ( see for instance ANSTI
annual report 2005)
ANSTI has strengthened individual scientists in member institutions and also facilitated travel of
hundreds of senior African academics to visit other institutions where they have carried out
research which had enriched their experience. It has also enhanced the postgraduate training and
research capacity of its member institutions.

Through ANSTI, some faculties/schools of science and engineering in African universities have
established contacts where there was none before. These contacts have yielded savings in the cost
of student training, staff recruitment and assessment by external examiners.
One of the important activities of any capacity building programme is the identification and
discussion of strategic issues involved in the relevant fields of education. ANSTI, through the
meetings of deans and other expert groups has in the past identified several issues that affect
science and technology education in Africa. The Network has established a biennial forum Conference of Vice-Chancellors, Deans of Science, Engineering and Technology (COVIDSET) which brings together university leaders responsible for science and technology to deliberate on
strategy issues in higher education relevant to their disciplines. The findings of these consultations
are published and circulated. (see for instance: Revitalization of science and Technology training
Institutions –ANSTI 2005). Considering the small amount of funds used to establish the network
and the limited resources at the disposal of the small network secretariat, it can be concluded that
institutional networks are more effective for rapid human resource development on a large scale.

4.2 CGAIR Model
The consultative Group of International Agricultural Research (CGIAR) is another example of
Networking. It is an example of network of centres of excellence. Established in 1971 the
CGIAR sponsors a network of 16 international research centres four of which are located in
Africa. The Africa-based centres are: The West African Rice Development association
(WARDA) based in Benin; the International Institute of Tropical Agriculture (IITA) based in
Nigeria, the International Livestock Research institute (ILRI) in Kenya and the International
Centre for Research in Agroforestory (ICRAF) also headquartered in Kenya. These regional
centers which are fully equipped with the most-up-to date equipment and facilities form the nodes

In a reply to a letter from ARCEDEM management seeking payment of dues, one of its members

on the socio-economic problems of the region. It is the best model for enhancing the productivity
of the regions research system. However it is not very useful for large-scale development of
human resource capacity. For the latter then ANSTI model will produce better results considering
the limited resources and the size of the problem facing human resource capacity building in the
region. The paper has concluded that the NEPAD/AU model combines the good qualities of both
the CGIAR and the ANSTI models
Based on the analysis and experiences with regional cooperation the following actions should be
taken in order to enhance regional cooperation.
• Strengthen ICT facilities in higher education institutions in order to improve
communication and the sharing of information and experiences
• Develop data base on the available human resources in science and technology training
and research institutions in the region with a view to facilitating the optimal use of all the
available manpower in the region.
• Develop data on the mobility of human resources in order to determine the nature and
direction of loss through brain drain
• Establish a forum which will facilitate the regular (once every two years) exchange of
experiences.
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