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There are multiple indications that African scientific communities are in
crisis, a consequence of the lack of support to infrastructure for scientific
training and research. For Sub-Saharan Africa as a whole, research and
development expenditures remained very low (on an average less than a
third of 1 per cent of GNP in the mid-1980s) before economic conditions
significantly worsened (Eisemon and Davis, 1992). Government research
budgets, the source of amost al national research investments, have
declined in real terms in mgjority of the Sub-Saharan African countries.

In Africa's public universities, the locus of most scientific training, per
student expenditures (adjusted for inflation) declined from US $6,300 to
US $1,500 between 1980 and 1988 (Salmi, 1991). This has occurred in
conjunction with rising enrollments, resulting in severe overcrowding and
straining of limited instructional resources. A high repetition rate is one
consequence. Instruction in the natural and applied sciences, and engineering
has been hit particularly hard by the crisis in African higher education.
Between 1980 and 1989, undergraduate and postgraduate enrollments in
the natural sciences fell in absolute terms as did postgraduate enrollments
in agriculture in the African countries for which time series data is available
(UNESCO, 1991).

The crisis in African universities and scientific institutions in the late
1980s has depressed levels of research activity and dowed the production of
mainstream scientific research. Recent surveys of the number of scientific
authors in African countries publishing in the most influentia international
scientific journals monitored by the Institute for Scientific Information
(ISl) showed that, for many countries, scientific output in terms of the
volume of papers and number of scientific authors increased dowly in the
early 1980s, reached a peak in mid-decade, and declined (sharply, in some
cases) thereafter (Eisemon and Davis, 1991, 1992).

Data for six of Africa's largest scientific communities is presented in
Figure 4.1. The large annual fluctuation in the number of publishing
scientists is a symptom of institutional and financia instabilities in African
scientific communities, and of the relatively small size of these communities.
The number of mainstream scientific authors has declined in al the countries
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FIGURE 4.1
Number of M eam Scientist Authors in Selected African Countries, 1980-1991
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except Ghana, where some recovery has taken place in the past few years,
though numbers are still well below the 1988 level. In Nigeria, Africas
largest scientific community after South Africa, the number of scientific
authors has declined by almost haf, from more than 1,500 in the late 1980s
to about 800 today. Generally, the decline in university producers mirrors
the situation in the national scientific community, except in Cameroon,
where the number of university authors has increased dightly since 1989
despite the decline in the total number of scientific authors.

This paper examines the crisis in Kenya's scientific community—Sub-
Saharan Africa's third largest after South Africa and Nigeria—with a focus
on the declining output of agricultural research. The present importance of
agriculture and the eventual importance of non-agricultural income gener-
ating activities to Kenya cannot be overemphasized. Over 80 per cent of
Kenyans presently earn their living from the 17 per cent of Kenyan territory
that is classified as high potential agricultural land. Agriculture accounts
for 35 per cent of Kenya's GDP, 60 per cent of Kenya's total exports, and
80 per cent of Kenya's wage and non-wage employment. Major exports
include coffee, tea, refined petroleum products, hides and skins, soda ash,
beans and peas, pyrethrum and pineapples.

Kenya's climate and pattern of precipitation are such that around 80 per
cent of the country is arid, semi-arid or otherwise of low agricultural
potential. Furthermore, Kenya's population of approximately 25 million
people has one of the fastest national growth rates in the world—about 3.3
per cent annually. By the turn of the century, the population will rise to an
estimated 34 million. More than 60
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and early 1990s. We show that the declining volume of mainstream scientific
activity is evident in most institutional sectors of research production,
including many international scientific institutions. A more comprehensive
analysis of all kinds of agricultural research production reveals a somewhat
similar pattern. The problems of Kenyan universities, government scientific
institutions and some international scientific institutions are then discussed.
The concluding section considers the prospects for rehabilitating Kenya's
infrastructure for scientific training and research.

The Development of Science and Higher Education
in Kenya: Colonial Legacies

In Kenya, scientific institutions were founded in the first decade of this
century coincident with the European settlement of the Central Highlands.
An experimental station for livestock research was established in 1903 at
Naivasha and within a few years the colonia government created a Depart-
ment of Veterinary Services to coordinate these activities. The European
population was less than 1,000 when the government began directing
efforts to facilitate the transplantation of European modes of agricultural
production in order to encourage immigration (Eisemon, 1982).

Initially, agricultural production native to Africa accounted for most of
Kenya's exports. After 1912, local production fell as peasants were pressed
into wage labour (Leys, 1975). A dua agricultural economy emerged: a
plantation economy oriented to supplying metropolitan markets supported
by a network of government scientific institutions and services, and a
subsistence economy whose scientific needs were largely ignored.

In the interval between the two World Wars, a territorial and some
subregional infrastructure for scientific research and training was devel oped.
The nearly abandoned Amani Research Institute (Tanzania), which had
been established by Germany before the First World War, was resurrected
in 1927 as the site for the first inter-territorial agricultural research institu-
tion serving the East African region. In the 1930s, the Central Veterinary
Research Ingtitute (attached to Kenya's Department of Veterinary Services)
was established outside Nairobi. Its activities were regional in scope and its
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about 10 per cent of its funds for colonial R&D. A colonia research
system, complete with specialized research councils permitting central
coordination was built around new or rehabilitated colonial and metropolitan
scientific institutions. Three principles guided the development of scientific
facilities in British colonies in Africa: (a) the facilities should be in the
colonies rather than in the métropole, (b) research should be organized on
a subregional rather than on aterritorial basis, and (c) colonial administra-
tions should share in supporting the costs of research facilities and eventually
bear complete responsibility for them (Jeffries, 1964).

Central organization of research in British East Africa had been proposed
as early as the 1920s, but the metropolitan disfavour of schemes for the
union of East African territories led to the development of technical
services on a territorial rather than on a subregional basis, with the exception
of agricultural research and meteorological services. During the War,
however, it was decided to create a limited form of functional association
among the East African territories, and the resulting East African High
Commission (1948) provided the inter-territorial coordinating machinery
under which about fifteen subregional scientific research organizations or
technical serviceswere established by 1951. These included research organ-
izations or technical services for agriculture and forestry, veterinary medicine,
fisheries, tropical pesticides, viruses, tsetse and trypanosomiasis, malaria,
leprosy, locusts, industry, statistics, and health and medicine (Worthington,
1957; Beck, 1973). Research institutions in East Africa received the lion's
share of colonial research grants between 1940 and 1960 (about 39 per cent
of the total, or more than twice as much as any other colonial subregion
[Davis, 1982]). By the 1960s, East Africa had the most experienced and
successful infrastructure for subregional scientific and technical work on
the continent, conducted under the auspices of an economic grouping that
appeared for a time to be one of the most successful subregional integration
schemes in the developing world. About one-sixth of all research organ-
izations in Africa in 1960 were in British East Africa, and about half of
these were subregional cooperative organizations (Mazzeo, 1976).

A policy structure for managing science on a subregional basis emerged
after 1945. Inter-territorial research was intended to complement rather
than replace work undertaken by territorial research stations. To ensure
complementarity, a policy advisory system was developed that brought
together representatives of local technical departments, British scientists
and representatives of each of the territorial departments. The East African
Industrial Research Organization, created under wartime conditions to
foster self-sufficiency, provided the model for the formation of the East
African Agricultural and Fisheries Research Council in 1947. The Council
advised the East African High Commission and the Central Legislative
Assembly on the needs of the research system, established funding prior-
ities and allocated projects to territorial and inter-territorial institutes and
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services. Councils were also established to coordinate health and industrial
research. This mode of organization of research was regarded by metropolitan
authorities as an experiment, with potential applicability in other colonial
subregions.

Agricultural sciences were always the priority of the colonial governments
in British East Africa. In the mid-1950s, agriculture-related institutes
and services received about two-thirds of the recurrent funding for al East
African scientific institutions (Worthington, 1957). Most agricultural re-
search carried out in these institutions addressed the needs of the settler
community. 'Compared to other parts of the tropica world', Cooper
observed, '[East] Africawas not an area where it can be said that research
has been neglected. Its understandable limitation', he added, 'was that it
produced a profitable technology for export crops but not for food crops'
(Cooper, 1970: 2).

The pace of Africanization of the subregional research services was not
rapid. According to the 1961 Frazer Report, commissioned to provide
advice on the organization of research in East Africa, of the eighty sub-
regional research officers then in service, seventy-eight were expatriates,
one was Asian and one was African (cited in Davis, 1982). In the late
1960s, about 80 per cent of the research officers were expatriates (Bohnet
and Reichelt, 1972). Commented Mazzeo (1976: 99) on this state of affairs:

. even admitting that in the past it must have been difficult to find
suitable candidates, the dow pace of Africanization in this fied [i.e.,
research] reveals a lack of interest in the matter on the part of donors.
Until the late 1960s, practically no serious and systematic effort was
undertaken to train counterpart researchers.

The recruitment of young expatriate researchers reinforced the colonial
appearance of the subregional research services in the decade after inde-
pendence, and led to the criticism that 'many of the younger expatriate
research workers . . .use the East African research ingtitutions as a stepping
stone or ladder to some higher academic status after they have obtained
their doctorate degrees at the expense of East Africa’ (Chagula, 1968: 10).
East African scientists, grouped under the East African Academy, resented
their exclusion from the subregional research policy making process
(Gruhn, 1967).

If the quality and quantity of research institutions in East Africa promised a
hopeful future for scientific research in the region, the slowness with which
scientific training institutions were developing did not. In the imperial
division of scientific labour, scientific training was the responsibility of the
métropole. In 1937, the de la Warr Commission proposed that Makerere
become a university college where students could study for external degrees
granted by the University of London. The Commission urged that 'the
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most promising students should be given an opportunity of working as
assistants, or of conducting inquiries under guidance, at places such as [the
research stations at] Amani and Nairobi' (Secretary of State for the Colonies,
1937: 112). Makerere was eventually established as a university college in
1949. In the same year, the colonial government in Kenya gave approval
for establishing a new vocational and technical institution offering diploma
programmes in various applied scientific fields, including agriculture and
veterinary medicine.

By the late 1950s, except for Uganda, East Africa hardly possessed any
capacity to provide advanced training to the indigenous African population
on the scale that would soon be needed. The Royal Technical College in
Nairobi attained university college status in 1960, only three years before
independence. Its enrollment was less than 600 students (Eisemon, 1982).
Another university college at Dar es Salaam was still under construction.
At the time of independence, the three colleges were federated into the
University of East Africa

The network of national and regional scientific institutions created during
the colonia period continued to function for many years after independence
under the auspices of the East African Community and its Common
Services Organization. Like the University of East Africa, these institu-
tions benefited from the patronage of bilateral donor agencies such as
USAID and the British Overseas Development Agency. In the 1960s,
foreign assistance abounded—about one-third to one-half of East African
research budgets were foreign assisted (Mazzeo, 1976). However, foreign
support for the recurrent costs of East African scientific institutions declined
after 1970, and the rate of growth of the scientific and technical research
institutions declined compared to other East African common services—an
indication of partner states' preference to shift support to national research
institutions and universities. Also, donor involvement in these institutions
supported a broadening of their research programmes and extension work
to better address the needs of small farmers. This, of course, required
fundamental changes in their activities, staffing and historic missions.

Expanding the Infrastructure for Scientific Training and Research

At the end of the 1960s, donors began to increase their investments in the
nascent network of International Agricultural Research Centres (IARCS);
the first in Africa being the International Institute for Tropical Agriculture
in 1967 located in lbadan, Nigeria. In 1971, FAO, UNDP, the World
Bank, the Rockefeller and Ford Foundations, USAID and the British
Overseas Development Agency organized the Consultative Group for
International Agricultural Research (CGIAR) to support development of
new varieties and production techniques of plants to increase yields of
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basic food crops for transfer to national research institutions. Four inter-
national research centres were established in Africa in the 1970s, two of
them with headquarters in Kenya—the International Laboratory for Re-
search on Animal Diseases (ILRAD) in 1974 and the International Council
for Research on Agro-Forestry (ICRAF) in 1977. A third centre, the
International Livestock Centre for Africa (ILCA), was originaly established
in Ethiopia but expanded its operations to Kenya after 1980. In addition,
certain highly specialized African scientific institutions received regular
support from external donors. The most important of these was the Inter-
national Centre for Insect Physiology and Ecology (ICIPE) set up in 1970,
which carries out research on ecologically sustainable pest management
technologies.

In the 1970s, international research institutions were the fastest-growing
ingtitutional sector of mainstream science production in Sub-Saharan Africa
(Davis, 1983a). The international institutes and centres became afavoured
conduit for donor investment in agricultural research in Kenya, the host
country for one-quarter of all research in Sub-Saharan Africa produced by
the IARCs and other United Nations organizations in the 1970s (ibid.).

The dissolution of the University of East Africa and founding of national
universities in 1970 foreshadowed the collapse of the East African Com-
munity in the late 1970s. The underlying causes were similar and complex.
Regionalism had a long and controversial history. From an imperial stand-
point, the benefits of rationalizing the use of the limited resources available
for colonial development seemed obvious. However, regionalism produced
frequent conflicts between colonial governments as well as with the vocal
European settler community in Kenya, which felt that it had special needs
and hoped for eventual dominion status (Bennett, 1978).

Regionalism enjoyed nominal support from the African and Asian popu-
lations, and was embraced by Kenyatta, Nyerere and Obote at independence.
Furthermore, by the early 1970s, significant progress had been made in
recruiting African scientists into inter-state research organizations. By
1973, about half the total number of researchers at the sx major subregional
research organizations were East Africans (Mazzeo, 1976). However, the
unequal development of the three territories made harmonization of scienti-
fic, educational and economic policies difficult. A study of the research
activities undertaken by the largest of the subregional research organizations,
the East African Agriculture and Forestry Research Organization
(EAAFRO), found that although most of the EAAFROQO's high priority
research projectswere intended to address subregional needs, most did not
correspond to national development priorities as expressed in the national
development plans to the three member states (Schlie and Rubenstein 1974).
Additionally, most of EAAFRO's lower priority research activities were
biased towards Kenyan interests. The scientific services offered by EAAFRO
were, by virtue of their location in Kenya, more accessible to users in
Kenya than in Uganda or Tanzania. Subregional research conducted by
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semi-private research organizations such as the Tea Research Foundation
or the Coffee Research Foundation was much more directly related to the
stated priorities of the three East African countries than was most research
conducted under EAAFRO auspices (Schlie, 1974). In other words, the
largest research organization in one of the best established inter-state research
systems in Africa was conducting research that was either not of primary
interest to the partner states or that was not equally accessible to them all.

The regional scientific institutions and services persisted for several
years until disputes over the financing of the East African Community and
the benefits each country derived prompted Kenya to unilaterally dissolve
the Community in 1977 and seize a large share of its assets. The government
acted quickly to repatriate the science policy making and coordinating
structures of the Community. An S&T statute was passed that year creating a
national science planning structure and the government subsequently
amended it to permit the establishment of national medical, agricultural
and industrial research organizations to coordinate the activities of public
scientific institutions.

The Kenya Agricultural Research Institute (KARI) inherited from the
Community the facilitates at Muguga and responsibilities for its research
programmes on animal health, animal production, forestry and crops.
Between 1978 and 1982, the Institute's scientific staff rapidly increased as
did the gtaff of other scientific institutions. KARI did not begin to coordinate
the activities of units attached to government agricultural and livestock
departments until much later. A national agricultural research strategy was
not developed until 1987 when, with support from the World Bank and
US AID, a project to strengthen the capacity of KARI was approved.
Administrative responsibility for the programmes and scientific personnel
of the relevant ministries were transferred to KARI. The Institute aso
acquired responsibility for linking public and private agricultural research
as well as for ensuring that the agricultural training institutions responded
to the needs of the agricultural research system. Nevertheless, intra-
governmental conflicts continued to affect KARI. Between 1987 and 1990,
ministerial responsibility for the research institute changed four times.
KARI is now attached to the Ministry of Research, Science and Technology.

The regional higher education system suffered a similar fate. Early on,
the imperative of expanding and Africanizing public bureaucracies strained
relations among the newly independent states, leading to duplication of
programmes offered by the University colleges which the University was
powerless to prevent. The acts creating the new national universities
resolved previous ambiguities. They explicitly subordinated the institutions
to the state. Human resource development required government financial
and administrative control of higher education institutions.

University enrollments, which grew modestly for ailmost two decades
after independence, greatly expanded in the 1980s. The number of students
admitted annually for degree studies increased from about 2,500 in the
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early 1980s to more than 21,000 by 1990." The number of universities
proliferated to accommodate this growth. Kenya's second university, Moi
University, was established in 1984 to offer courses in applied scientific
fields including forestry and environmental sciences. The next year (1985),
Kenyatta University College, a constituent institution of the University of
Nairobi offering teacher education programmes, was elevated to university
status. The following year, Egerton College, which offered diploma pro-
grammes in agriculture since 1939, was made a university college. It
became a university in 1987. Two more diploma granting institutions were
transformed into university colleges—Jomo Kenyatta University College
of Agriculture and Technology became a constituent college of Kenyatta
University in 1988 and Maseno University College was dffiliated to Moi
University in 1990. Total university enrollment has now reached about
40,000 students in 1992-1993.

Since independence, foreign donors have played a crucia role in financing
African scientific research and in delivering the technical inputs required
by development projects. In the 1970s, one-seventh of al mainstream
scientific authors in Sub-Saharan Africa were based in bilateral or multi-
lateral institutions supported largely by foreign funds (Davis, 1983a). In
1973, nearly 95 per cent of agricultural research publications from Franco-
phone Africa were authored by foreign expatriates (Bennell and Thorpe,
1987). Kenya has one of the most international scientific communities in
Africa. It has been estimated that the ratio of foreign to national research
support, excluding funding for capital and recurrent costs, is about 10:1 in
Kenya (Eisemon, 1986). Kenya also traditionally provides a congenial base
for research in Africa by expatriate researchers. About 40 per cent of the
1,762 researchers not affiliated with accredited research institutions and
whose projects received clearance from the Government of Kenya between
1983 and 1989 were non-Kenyans (Majisu. 1992). Nkinyangi (1983) found
that the most frequent subjects for research clearance requests were eco-
nomics, education, zoology, pre-history, sociology, anthropology, geology,
rural development and history.

Kenya is also home to a number of international African scientific
associations, the most prominent of which is the African Academy of
Sciences (AAS) established in 1986 with well-known Kenyan entomol ogist
Prof. Thomas R. Odhiambo as its first president. Activities of the AAS
include establishment of electronic communication networks among African
research institutions, preparation of profiles of African scientists, awarding
of scientific prizes, publication of scholarly and popular material, involve-
ment in policy dialogue, and management of capacity-building and grants
programmes (AAS, 1989, 1992).
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Production of Mainstream and Non-mainstream Research

Most of the scientific and technical literature produced in developing
countries is not captured in international databases. However, strong
evidence exists that national ability to produce 'mainstream’ scientific
literature is positively and perhaps functionally related to national ability n
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TABLE 4.1
Kenyan Mainstream Scientific Authors by Institutional Affiliation, 1985-91

Year Universities Agricultural

Institutes
1985 94 32
1986 154 37
1987 142 47
1988 187 17
1989 181 29
1990 183 26

1991 159 15
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TABLE 4.3
Kenyan Authors of Agricultural Literature by Institutional Affiliation, 1985-91

 Year Universities Agricultural Veterinary/ Heg'thn Bregrelan
; Instituiions Livestock Institutions Internatione
Institutions Institutions
1985 13 27 8 0 9
1986 8 64 6 4] 25
1987 6 39 1 1 3
1988 9 45 2 4
1989 20 46 6 4 17
1990 15 20 5 - 42
16991 11 11 4 - 59

Source: AGRI S index.

scientists in regional and international institutions located in Kenya increased
by 48 per cent between 1985-1986 and 1990-1991. Most (61 per cent) of
this output was in the form of articles that appeared in international
journals which did not have high citation visibility.

In sum, this data shows largely stagnant or declining research activity in
the major institutional components of Kenya's research system. Kenyan
universities and government scientific institutions are carrying out less
research than previously. The situation regarding regional and international
institutions located in the country is less clear. These institutions are
producing a declining volume of internationally influential research, but
appear to have increased their production of research literature published
internationally. Overall, fewer scientists in Kenya are producing high
impact research. The production of less influential research has aso diminished
significantly in the universities and national agricultural research institu-
tions. The next section examines some of the circumstances that have led
to this situation.

Crisis in the Research System

The Universities

Since independence, the university system has been the fastest growing
component of Kenya's scientific community. In the late 1970s and 1980s,
particularly after the collapse of the East African Community and its
network of regional scientific institutions, the Kenyan university sector
became increasingly important as a locus of research activity. In the mid-
1980s, it accounted for about a third of the country’'s R&D personnel,
perhaps a fifth of national R& D expenditures and a fourth of its mainstream
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scientific output (Eisemon and Davis, 1992). Postgraduate enrollments
rapidly increased to 20 per cent of total university enrollments (ibid.).
Expansion of postgraduate programmes was accelerated by the proliferation
of universities whose needs for staff development could not be satisfied by
foreign training alone.

Asin many other African and Asian countries in which universities are a
growth sector in a relatively dowly expanding scientific community, the
expansion of higher education in Kenya is prompted by enrollment increases
at the secondary level. While university expansion may be guided by a
desire to achieve a greater measure of self-reliance in scientific training and
research, it is also a consequence of popular pressures for increasing
admissions to institutions of higher education in response to the increasing
number of students eligible for entry.

The proliferation of universities in Kenya has not kept pace with the
increase in demand for higher education. In 1988, only about one-quarter
of the 13,800 qualified 'A' level leavers were initialy to be placed in
Kenyan universities, a public debate and numerous appeals to high political
figures persuaded the government to increase the intake to 7,000 students
(King, 1989). Dramatic upward revisions of university intake, well above
those recommended by the universities, became commonplace in the late
1980s asthe 8 + 4 + 4 reform of the organization of primary and secondary
education introduced in 1986 was fully implemented. By 1991, university
education was consuming 35 per cent of the recurrent government budget
and almost 60 per cent of the development budget (Omari, 1992)! If it isto
accommodate qualified secondary school-leavers with places in university,
Kenya could be facing a ten-fold increase in university enrollments between
1985 and 2000 (King, 1989).

Yet, the quality of university education is rapidly deteriorating. Per
student expenditures declined by 30 per cent between 1987 and 1991.°2
University instructional and residential facilities are being strained beyond
capacity. This, in turn, has exacerbated student unrest which became more
frequent, resulting in university closures. Disturbances were precipitated
in 1992 by the government's efforts to introduce tuition fees and moderate
enrollment increases at the urging of international financial institutions.
Any benefits that will be derived



Kenya: Crisis in the Scientific Community 119

Like Nigeria, Malaysia and Indonesia, Kenya had a promising economic
future in the 1970s based on rising commaodity and resource prices. Changes
in the economic fortunes in the 1980s did not lead to contraction of university
enrollments, despite the appearance of graduate unemployment in all
fields. The emphasis was largely on quantitative expansion. Not until 1970
were postgraduate programmes developed at the University of Nairobi
(Eisemon, 1982). Throughout the colonial period and in the first few years
of independence, the training of undergraduates was the primary, and
indeed only, mission of higher education. Any research training Kenya
required was carried out in the metropolitan country, and applied scientific
research was the responsibility of government scientific institutions estab-
lished for this purpose.

In Kenya, as in most African countries, the establishment of postgraduate
programmes generally arose from the need to Africanize universities and
national scientific institutions to reduce reliance on expatriate staff and
donor assistance for university development. This was made the first task
of the University of Nairobi when the donor-supported University of East
Africawas dissolved in 1970. Postgraduate programmes were hurriedly put
in place, staffed and intake sanctioned to identify and develop future
academics. The first Kenyan professor was appointed in 1963, the year the
University of East Africa was founded and Kenya attained independence,
and when tokenism caused little embarrassment. By 1977-1978, amost
half of the academic positions at the university were held by Africans,
including Kenyans and Ugandan expatriates, as was the case in most
African countries by the late 1970s (World Bank, 1988).

In Kenya and elsewhere, much of the progress in Africanization was
achieved through foreign training (Eisemon, 1982). At the University of
Nairobi and most other African universities postgraduate programmes,
except those in fidds in which a postgraduate diploma or degree is a profes-
sional qualification, are intended for individuals holding academic appoint-
ments who frequently have substantial teaching, supervisory and advisory
responsibilities and pursue their studies on a part-time basis. Universities
in Kenya and elsewhere in Africa often depend on postgraduates to staff
undergraduate courses. At Kenyatta University and the University of
Nairobi, tutorial felows (usualy doctoral students) teach up to four under-
graduate courses per term. This involves a substantial time commitment
which is much higher than that normally permitted for postgraduate teaching
and research assistants in major North American universities. Senior
academic staff, even professors, often teach up to four courses as well,
leaving little time for supervising postgraduate students. The time needed
to produce graduates is often very long, particularly for doctoral students
whose dissertations must be externally examined. Opportunities for post-
graduate training in Kenya are limited by the requirements of undergraduate
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programmes, which have priority. At the University of Nairobi, less than a
third of the candidates for Master's courses in 1987-1988 could be enrolled
because of the lack of instructional and research space.

Rapid increases in student numbers exacerbate the problem of faculty
shortages. In June 1987, over one-tenth of the faculty positions at the
University of Nairobi and one-half of the positions at Moi University were
unfilled. Inevitably, education declines in quality in circumstances such as
at Kenyatta University described by King (1989):

There have been no tutorials since the 1987-88 academic year, despite a
dramatic increase in sizes of many classes. Some faculty members have
been forced to repeat the same lecture to as many as eight groups
because of a shortage of lecture theatres of adequate size. In other
cases, students have had to sit outside the classroom and listen to their
lectures through the windows. The capacity of the library is 1500 while
the enrollment has exceeded 6500. Rooms in the halls of residence
originally designed for two are being occupied by as many as six students.

The allocation of scarce staff resources for postgraduate training can have
detrimental implications for undergraduate programmes as well, especially
in scientific and technical fields where laboratory or practical work is
integral to instruction. For example, the Faculty of Agriculture at the
University of Nairobi, with almost fifty senior staff, graduated only 388
students from 1971 to 1979 (Republic of Kenya, 1981). It provided post-
graduate training to almost seventy students during this period, however.

In sum, research and postgraduate training are casualties of university
expansion in Kenya. University laboratory and library facilities are in
urgent need of rehabilitation. Staff teaching loads have increased while
real incomes have decreased. Many academics must engage in income-
generating 'straddling’ activities in the private sector. Postgraduate students,
most of whom are employed as tutorial fellows with heavy teaching respons-
ibilities, cannot be adequately supervised, thus lengthening the time needed
to complete their studies. Overall, expansion of the Kenyan system of
higher education is only loosely articulated within the government strategies
for the development of a modern economy.

The Government Research Institutes

Kenya has six semi-autonomous national research institutions which were
established under the 1979 Science and Technology Act. By far the largest
is KARI, a national network of research centres with headquarters in
Nairobi. The other government research institutes are: the Kenya Medical
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Research Institute (KEMRI), the Kenya Trypanosomiasis Research Insti-
tute (KETRI), the KenyaForestry Research Institute (KEFRI), the Kenya
Marine and Fisheries Research Institute (KEMFRI), and the Kenya Indus-
trial Research and Development Institute (KIRDI). In addition to these
six so-called mission-oriented research institutions, Kenya has two 'client-
centred' institutions—the Coffee Research Foundation and the Tea Research
Foundation.

Like the university system, the agricultural research institutes, managed
by KARI after 1979, experienced rapid expansion that the government was
unable to adequately finance. New resources made available to the insti-
tutes supported the addition of scientific, technical and clerical staff, while
funding for research and extension activities declined to less than 20 per
cent of recurrent costs. Much of the funding made available for research is
from donor sources, including the counterpart commitments necessary for
leveraging these funds.*

Since 1986, the research facilities of the agricultural institutes have been
rehabilitated and laboratories have been re-equipped. The re-organized
KARI is composed of fifteen national research centres, six sub-national
research centres (excluding four national centres which also have respons-
ibilities at the sub-national level) and eleven research sub-centres. Through
this institutional arrangement, KARI undertakes research on agricultural
factors and commodities, livestock, soil and water management, and pro-
duction problems in Kenya's various agro-ecol ogical subregions. Several of
the national research centres, such as the National Sugar Research Centre—
Kibos, the National Potato Research Centre—Tigoni and the National
Range Research Centre—Kiboko, have only a few professional saff: six,
ten and fourteen respectively. Many of the regional research centres are
even smaller, most with less than ten professional staff, and some of the
sub-centres have only one or two staff.

The number of agricultural research centres has been reduced from
forty-five to fifteen, the research programme has been re-focused, and the
mandate and roles of the different tiers of the research system have been
made more explicit. However, staffing has not been reduced and there has
been no significant new investment in research and extension work, either
from the government or from the donors. Moreover, KARI is till financing
debts it inherited from before its restructuring and continues to be unable
to obtain credit from suppliers. Its long-term financial viability remains
precarious.

KARI and the five other government research institutes are funded
largely through the public budget and by international donors, while the
two Foundations are funded largely through a combination of sale of
services and levies on producers. As Table 4.4 shows, only the Tea Research
Foundation and the Coffee Research Foundation are independent of
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TABLE 4.4
Kenyan R& D Institutions Sources of Research Funding, 1988-89
(million Kenyan Shillings)

Institute Government Consultancies International Private Others Total
Subventions and Donors Donations; and

Services Fund raising  Miscel-

laneous
KARI 14.33 0.63 9.07 _ 0.59 24.10
CRF - 0.62 - 334 0.58 4.06
TRF - 0.12 - 0.50 - 0.63
KEMRI 4.37 - - - 0.12 4.39
KETRI 1.62 - 0.05 - - 167
KIRDI 1.68 - - - - 1.68
KEMFRI 1.70 0.01 0.47 - - 2.12
KEFRI 2.43 0.01 0.79 - - 3.23
Total 26.15 140 10.39 3.89 0.13 41.96

Source: Adapted from Omuse (1991).

government subventions; they are the only two institutions to derive in-
come from private donations and fund raising. Also, income generated

from

consultancies and sale of servicesis an important part of their revenue

stream. Of the six government research institutes, three are substantially
dependent on international donors for income support: 38 per cent of
KARFs income was provided by international donorsin 1988-1989,22 per

cent

of KEMFRI's and 25 per cent of KEFRI's.

Omuse (1991) recently reviewed five Kenyan R&D institutes to deter-
mine the needs for research capacity strengthening. His findings can be
summarized as follows:

It was frequently futile to attempt to obtain registers of the physical
facilities and equipment in the institutions.

Virtually no strategic thinking was evident concerning the actual or
possible areas of competitive advantage of the institutions with respect
to international R& D contracts.

A great deal of equipment was unusable because of lack of mainten-
ance.

The institutions were experiencing great difficulty in obtaining foreign
exchange for procurement of chemicals, journals and equipment.
The institutions seemed to require assistance in strengthening R& D
management skills, notably with respect to selection of promising
young researchers for recruitment, research methodology, deploy-
ment of dtaff, incentive systems for researchers, and extension and
outreach.
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» Although the National Science Policy statement of 1980 had set the
goal of 1 per cent of GDP expenditures on R& D during the Fourth
Development Plan (1979-1983), the R&D/GDP ratio remained
around 0.5 per cent.

« The 'mission-oriented' institutions were spending an average of 83 per
cent of their budgets on salaries. During periods of fiscal constraints,
the government would disburse funds for support of personnel but
not for R& D. Undelivered operational funds were lost to the institu-
tions even after the government's liquidity constraints had eased. The
two ‘client-oriented' institutions, that is, the coffee and tea found-
ations, were spending about 42 per cent of their budgets on salaries.

The high proportion of salary support within recurrent budgets is a wide-
spread problem in East African scientific institutions (Nyiira, 1992). Similarly,
the costs of teaching and administration account for nearly most of the
African universities' budgets (Vitta, 1993).

The Regional and International Scientific Institutions

Despite thes institution

Emaf fo d

0s
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The philosophy has shifted from a search for quick technological fixes. . .
which could be easily transferred to national agricultural research
systems, to research that accepts the complexity of the research/produc-
tion interface. The search is now for strategic component technologies
that can be fitted to specific contexts in collaboration with the national
agricultural research systems and national services (CGIAR, personal
communication, 1992).

This has profound implications for the work of many of the largest and
most prominent regional and international scientific institutions in Kenya.
Traditionally, their research programmes have been 'science driven',
resource intensive and focused on particular commodities or diseases rather
than on farming systems. In addition, the effectiveness of these institutions
has depended on their relationships with national agricultural research and
extension systems, many of which are now in a state of collapse.

ILCA, in particular, has come under a great deal of pressure from its
donor sponsors to focus on problems of strategic importance, reduce the
scope of its activities, develop partnership relationships with national re-
search systems and to devise ways to involve users in the formulation of its
research programmes.”> ILRAD is also being urged to be more 'client-
driven'.

I CIPE, which failed to gain entry into the CGIAR system, isin the most
precarious situation. In contrast to the majority of research centres that
have been affiliated with the CGIAR system or included in it, ICIPE is an
indigenous African institution. When the Kenyan entomologist Thomas R.
Odhiambo published an article in Science in 1967 advocating the establish-
ment of centres of excellence in developing countries, he caught the
attention of a number of sympathetic North American and European
scientists. This interest led to an arrangement whereby a new centre for
research on tropical insect pest problems would be sponsored by a consor-
tium of twenty academies of science (Odhiambo, 1971). ICIPE's mandate
was to seek biological insect pest control methods at a time when mainstream
agricultural research, including most of that sponsored by the CGIAR
group, relied on chemical pesticides for pest control. 1CIPE's structure was
also novel. In order to foster research of international quality, leading
scientists from around the world agreed to play a supervisory role in the
young African institution. Under a 'Visiting Director of Research' system,
around twenty foreign senior researchers were to be in residence at the
Centre two,or three times per year to initiate research projects and guide
ICIPE's research staff, composed of young African postdoctoral scientists.
By the late 1970s, |1CIPE possessed a scientific staff of about forty persons
and a personnel of 280. However, about 70 per cent of the unrestricted
core operating budget of about US $5 million was provided by three
donors: Sweden, Denmark and UNDP (ICIPE, 1980). In 1974, and again
in 1979, ICIPE (sponsored by the UNDP) applied for inclusion in the
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CGIAR system. Neither bid was successful, although ICIPE went to some
length to modify its structure and research programme to conform to the
commodity-oriented IARC model favoured by CGIAR (Davis, 1982).

In the 1980s, | CIPE expanded its research programme and staffing, and
launched many new activities such as the African Regional Postgraduate
Programme in Insect Science. However, ICIPE became increasingly
dependent on short-term infusions of donor funding while watching its
unrestricted core funding shrink from 80 per cent of total operating grants
in 1985 to less than athird in 1991. This has substantially increased ICIPE's
vulnerability to the changing priorities of its patrons. ICIPE is currently
experiencing afinancial crisis. It has been forced to finance operating costs
commercially, at interest rates as high as 27 per cent annually, and is forced
to drastically reduce staff and consolidate research programmes. |CIPE's
long-term viability remains threatened. | CIPE has responded by reducing
costs, strengthening financial accounting systems and launching initiatives
to explore non-conventional sources of income generation (ICIPE, 1993).

Conclusion

The crisis that is overtaking Kenya's scientific community has its origins in
the rapid expansion of the country's scientific and educational establish-
ments in the 1980s. Fundamental reforms will be required in the financing
of science and higher education. Since the colonial period, this has been a
government responsibility supplemented, in the case of agricultural research
and training, by the largesse of donors. The challenge to Kenya's scientific
community will be to use increasingly scarce resources more selectively and
more effectively, as well as to diversify sources of financing.

Future growth of the university system will have to be brought into line
with the resources available to finance expansion. That will require more
autonomy for the universities in determining the level and distribution of
student intake. Without significant devolution of government control of
higher education, tuition fees and other financing reforms will be politically
unsustainable. Public universities will continue to rely on government
grants for most of their operating costs. But they must have incentives to
raise private financing, and government allocations will have to be based
on the varying needs and performances of the universities if quality
programmes are to be protected and efficiency encouraged. At the end of
1993, the Commission for Higher Education was engaged in an exercise
with Kenyan universities and institutions of higher education intended to
culminate in the preparation of strategic plans for the institutions, and for
the post-secondary education sector as a whole.

Important steps have been taken to reduce direct government control of
scientific institutions such as KARI. Ahead lies the painful task of rational-
izing these institutions. Government scientific institutions will have to
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shrink in number and size to increase funding for research. Private financing
of government agricultural and most other scientific research is minuscule.
The successful tea and coffee research institutes provide a possible model
for what other government scientific institutions might become now that
they have greater autonomy: public institutions whose research and exten-
sion programmes are responsive to the private constituencies which finance
much of their activities.

Many of the regional and international scientific institutions located in
Kenya will have to rethink their roles and missions. As donors review their
assistance priorities, those institutions responsible for agricultural research
will have to demonstrate their effectiveness, not just their potential value
to small farmers. Like the national agricultural research systems they
serve, these institutions will have to be more focused, more entrepreneurial
and more responsive to users.

S&T policies in Africa have been notoriously ineffective and unrealistic.
They have concentrated on problems of coordination and administration of
the supply of research, and have hardly grappled with issues of innovation,
demand, quality or competitiveness (Davis, 1983b; Davis et al.,
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2. Because of large fluctuations in numbers from year to year, we have averaged the
production of two consecutive years and calculated the difference in averages.

3. World Bank, personal communication, 1992.

. World Bank, personal communication, 1992.

5. CGIAR, personal communication, 1992.
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